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PREFACE.

THE Author's object in preparing the present work has been to furnish the student with

a clear and intelligible arrangement of the Animal Kingdom, accompanied, as far as space

would permit, by an account of the most interesting particulars of the structure and

habits of animals. Considering the class of readers for whose perusal these pages are

intended, he has thought it better to follow as closely as possible those views of classifi-

cation which are now generally adopted, without, however, pretending that the arrange-

ment can be regarded as permanent ; indeed, the progress of science already threatens

to produce several important modifications in the primary classification of the lower

animals, some of which will be found referred to in different parts of this work.

The Author has adopted the plan of commencing with the lowest forms of animal

life, and working upwards through the long series of existence to the highest. The

advantage of this plan is, that we commence with the study ofthe simplest organisms,

and, advancing gradually from these to the more complex, do away with the necessity

for a long chapter of generalities at the opening of the book, a great part of which would

require repetition as we proceeded with our task.

Considerable prominence has been given to the Vertebrated division of animals, the

greater amount of individual character presented by these requiring that the habits of

the species should be dwelt upon at some length . In this division the illustrations of

the groups have been selected, as far as possible, from the British Fauna, and exotic

species have been referred to principally when native examples were wanting.

In conclusion, the Author must record a few of the principal works to which he has

been indebted in carrying out his object. In the first rank of these he must place the

excellent " Zoologische Briefe " of Professor Vogt, which has served him as a guide

through several departments ofthe subject. Amongst the Invertebrated animals he has

derived great assistance from the works of Dr. Johnston upon the " British Sponges and

Zoophytes;" from that of Professor Forbes upon the " British Naked-eyed Medusæ ;" from

Professor Milne Edwards' great work on Crustacea ; and Mr. Westwood's " Introduction
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to the Classification of Insects ;" as alsofrom some of Dr. Gray's papers on the Mollusca.

The principal works on which the classification of the Vertebrata is founded, are Professor

Müller's admirable paper on the Ganoid Fishes in the Transactions of the Berlin

Academy ofSciences ; Dr. Gray's Catalogues of the Reptiles in the British Museum ; Mr.

G. R. Gray's excellent work on the " Genera of Birds ;" and Professor Wagner's con-

tinuation ofSchreber's " Natural History of the Mammalia." Besides these the excellent

works of Mr. Yarrell on " British Fishes and Birds ;" of Mr. Macgillivray on " British

Birds ;" and of Professor Bell on " British Reptiles and Quadrupeds," have been ofthe

greatest service in working up the Natural History ofthe Vertebrata.

It may be as well, in order to avoid the possibility of misleading the public, to

add, that this Work, now presented in its complete form, is a portion of the Second

andThird Volumes of Organic Nature in the CIRCLE OF THE SCIENCES ; so that those

who possess that Work are already in possession of this Volume.

March, 1856.
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NATURAL HISTORY OF ANIMALS

In whatever direction we turn our eyes, we everywhere meet the varied forms of

animal life. Earth, air, water, are all alike occupied by multitudes of living creatures,

each fitted especially for the habitation assigned to it by nature. Every wood or

meadow-nay, every tree or shrub, or tuft of grass,-has its inhabitants ; even beneath

the surface of the ground numbers of animals may be found fulfilling the purposes for

which their species were called into existence. Myriads of birds dash through the air,

supported on their feathered pinions, or solicit our attention by the charming song

which they pour forth from their resting places ; whilst swarms of insects, with still

lighter wings, dispute with them the empire of the air. The waters, whether salt or

fresh, are also filled with living organisms ; fishes of many forms and varied colours,

and creatures of still more strange appearance, swim silently through their depths, and

their shores are covered with a profusion of polypes, sponges, starfishes, and other

animals.

To whatever elevation we attain on the mountain sides, to whatever depth in the

ocean we may sink the lead, everywhere shall we find traces of animal existence,

everywhere find ourselves surrounded by living creatures, in a profusion and variety

which may well excite our wonder and admiration.

Nor are these phenomena confined to any one region of the earth ; on the contrary,

the diversity of climate only adds to the variety of objects which the zoologist is called

upon to contemplate. Thus the bold voyager of the inclement regions of the north, in

losing sight of those productions of nature which met his eyes at home, finds, as it

were, a new creation in his new abode seals, by the hundred, basking in the scanty

rays ofthe Arctic sun, or diving into the deep waters in search oftheir finny prey-the

whale, rolling his vast bulk in the waves, and ever and anon driving high into the air

his curious fountain-water, be it remembered, strained from the myriads of small ani-

mals which constitute the food of the leviathan. The air is peopled by innumerable
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flights ofmarine birds ; the sea by still more countless swarms of fishes ; and the land

affords a habitation to the elk and the reindeer, the arctic fox, and other creatures

peculiar to those regions.

If we turn our regards southwards, to the tropical regions of the earth, the abun-

dance and variety of animated beings increases more and more. Here the colossal

elephant, and the equally unwieldy rhinoceros, crash through primæval forests ; the

lion and the tiger, and other predatory beasts, prowl through the thickets, seeking

for their prey ; on vast plains, countless herds of antelopes browse in fancied security,

or dash swiftly away at the approach of danger ; gigantic snakes lie coiled in horrid

folds amongst the bushes, or hanging from the trees await their victims. The air and

trees swarm with birds of gorgeous plumage, and insects of strange forms and brilliant

colours. Nor are the waters less bountifully provided with inhabitants : every form

with which we are acquainted in our own seas is here represented, but with still

greater profusion and variety.

At night the ocean sparkles with a brilliancy which rivals the splendour even of a

tropical sky ; and this phenomenon, which may be witnessed, although in an inferior

degree, in more temperate climes, is due to the presence of vast multitudes of minute

phosphorescent animals, whose very existence would frequently remain unknown but

for their powers of illuminating the waves by night.

And when we have exhausted the study of external nature, there is yet another

world to which we may turn. Within our bodies, and those of every species of animal

fromthe highest to uearly the very lowest, exist various forms of parasites, preying upon

our substance or our food : creatures whose very existence and development are a

mystery-a mystery, however, which, as far as it has yet been unravelled, serves to

raise our expectations as to what remains behind.

ON ZOOLOGICAL CLASSIFICATION.

When we consider the immensenumber of animals existing on the face ofthe earth,

of which we have endeavoured, in the preceding section, to give some slight idea, we are

soon convinced that an attempt to obtain a knowledge of each of them individually,

and without any acquaintance with their mutual relationships, would be a perfectly

hopeless task . We are, in fact, compelled to call in the aid of some system of classifi-

cation, which, by bringing together those animals which most resemble each other, and

characterizing them by some common point of structure, may enable us to form a sort

of general idea of the whole, and to remember more readily the peculiarities of each.

Some such classification, rough and imperfect it may be, is, indeed, formed by every

observant mind ; and its terms find a place in ordinary language. Beasts, birds, and

fishes, reptiles, and insects, are words familiar to every one, and convey to the minds of

those to whom they are addressed a more or less definite idea, according to the precor-

ceived notions of the hearer.

Scientific zoological classification is, in point of fact, to a certain extent, coincident

with this popular classification. The latter being the result of observation, the only

foundation of natural history, must necessarily be more or less correct, according to the

extent to which the different kinds of animals bring themselves under the notice of

mankind; thus we find that tolerably clear notions exist as to the differences between

a beast, a bird, and a fish,-these being creatures that pass constantly under our eyes ;

although, even with respect to these groups, we find some erroneous ideas to prevail .
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But with respect to insects, and other lower animals with which mankind at large

are not familiar, the classification of ordinary language is by no means so precise ; so

that whilst, in the former cases, zoology can adopt the popular groups merely by sub-

mitting them to a few modifications, in the latter, science is compelled to invent a

system of her own.

This scientific classification is not, however, a mere arbitrary arrangement, like that

of the words in a dictionary, with the sole object of enabling us to find out all that is

known of a given animal in the shortest possible period of time,-it has another and a

higher purpose in view, that of showing the mutual relations of the various members

ofthe animal kingdom, and tracing, in a manner, the steps taken by the Creator in the

modification of the same type to suit the various conditions in which His creatures

were to be placed.

The knowledge of species constitutes the foundation of all zoological knowledge,—

without which we can never arrive at sound generalisations. The species, which forms

the first step in classification, consists of an assemblage of individual animals which are

supposed all to have descended from the same parents, and exhibit the closest possible

resemblance in all parts of their structure. This definition, if definition it may be

called, must not, however, be taken in the strictest sense which might be applied to

the words ; for in many cases we find that individuals undoubtedly belonging to the

same species vary considerably amongst themselves, principally in colour and size.

Variation is generally to be observed, however, in animals under the influence of

domestication, the individuals of most species of wild animals resembling each other

so closely that it would be difficult to overlook their specific identity.

A test for the specific identity of animals, upon which much stress has been laid, is

founded upon the supposed fact, that when two animals of different species breed toge-

ther their offspring is always barren. This test is evidently applicable only when we

can observe the animals alive ; whilst, even under the most favourable circumstances,

such observations would be very inconclusive, as hybrids, between undoubtedly dis-

tinct species, have been frequently known to breed.

We generally find that several species exhibit a considerable amount of resemblance

one to another, agreeing perhaps in most points of importance, but differing in characters

of minor value, such as colour, texture, and so forth . Such groups of species constitute

the second upward step in classification-they are called genera. Thus the horse, the

ass, and the zebra, although they may readily be distinguished from each other as

species, present avery close resemblance in their general structure, and form a genus ; the

cat, the lion, the tiger, and the leopard are in the same case; as are also the dog, the

wolf, the fox, and the jackal,-the animals may readily be distinguished as species,

whilst the structure of their organs presents many common characters.

The arrangement of the species of animals in genera, gives rise to the modern system

of zoological nomenclature. This system is called the binomial system, from the circum-

stance that, according to this method, every animal receives two names ; one belongingto

itself exclusively, the other in common with all the other species of the genus in which

it is included. For example, the genus Felis, or cat, includes the lion, tiger, leopard,

and cat, as species ; they all accordingly bear the generic name Felis, with the addition

of a second name specially applied to each, serving to distinguish it from all other

species of the genus ; thus the lion is called Felis Leo, the tiger Felis Tigris, the leopard

Felis Leopardus, and the cat Felis Cattus. This method of nomenclature has at least

this advantage over the plan of conferring only a single name upon each species that
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when we hear for the first time the name of a newly discovered animal, if we are at all

acquainted with the genus to which it belongs, the mere mention of the name puts us at

once in possession of a considerable amount of information as to its structure, form,

and habits. It was first adopted by the illustrious Linnæus, the modern founder of

Natural History, in the tenth edition of his " Systema Naturæ," published in 1758.

Proceeding with our ascending scale of classification, we find that the genera in

their turn are united by some common characters of importance into families, and these

again into tribes. The tribes combine to form orders ; in some cases we meet with in-

tervening steps, uniting the tribes belonging to one order into two or three subordinate

groups. The orders in their turn group themselves into classes ; and these lead us up to

certain primary divisions which, when put together, constitute the ANIMAL KINGDOM.

But although this be the means by which zoologists have arrived at certain conclu-

sions as to classification, it is by no means necessary, nor indeed would it be convenient,

to follow the same course in communicating those conclusions to the world ; for this

purpose we must commence at the opposite end of the scale-that is to say, with the

largest groups.

We find, therefore, that all animals are formed upon certain plans or primary types,

generally sufficiently distinct. But these primary types of animal structure present us

each with well-marked subordinate types, in which, whilst the essential characters ofthe

primary division are preserved , the general structure of the body undergoes more or

less modification . These subordinate types become modified in their turn, so that we

at last obtain a series of groups, each characterized by some peculiarity of structure,

gradually diminishing in comprehensiveness from the animal kingdom to the species.

The characters of the primary divisions of the animal kingdom we now proceed to in-

vestigate.

On the Primary Divisions of Animals .-Atthe lowest point of the animal

kingdom, approaching so closely to the lowest forms of plants as sometimes to leave us

almost in doubt to which of the great divisions of organized nature they should be

referred, we meet with a series of creatures in which the functions of organic life are

performed by its simplest element-the cell. From this circumstance they have received

from naturalists the denomination of unicellular animals, or PROTOZOA.

These animals, in fact, consist entirely ofelementarynucleated cells (see PHYSIOLOGY),

or of aggregations of such cells, in which each still retains to a certain extent an ex-

istence independent of its fellows, and generally possesses the power, when separated

from its attachments, not only of continuing its own life, but even of producing another

compound structure similar to that from which it had been detached. These simple

creatures possess no digestive cavity ; their food, when solid, being received into the sub-

stance ofthe body, and there gradually assimilated . The nervous and vascular systems

areequally deficient ; in fact, the nucleus, which is an essential portion of the elementary

cell, and one or more contractile vesicular spaces, are the only traces of internal organi-

zation observable in the clear gelatinous substance of which they are composed.

Reproduction is effected in general by the division of the substance of the animal ;

the phenomena of sexuality, which we shall meet with in all the higher animals, are

here never witnessed.

From these simple creatures we pass to a group of animals, the lowest members of

which exhibit but little, if any, advance in point of organization. They do not, it is

true, consist of isolated cells, or of aggregations of similar independent cells ; but in many

instances their bodies and organs are constructed entirely of a gelatinous cellular
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matter very like that of which the Protozoa are composed, and which appears to possess

almost an equal power of retaining vitality in its smallest particles. As we advance in

thegroup, however, we find the organization of its constituent animals growing more and

more complicated, from the vital functions becoming more and more differentiated-that

is to say, performed by organs specially devoted to each ; until, from creatures roughly

shaped out of a homo-

geneous semi - gelati-

nous mass, we gradu-

ally arrive at animals

furnished withdistinct

nervous and vascular

systems, organs ofmo-

tion and reproduction.

The most striking

character of the ani-

mals included in this

group consists in the

radiate arrangementof

their organs (Fig. 1 )

round a central axis,

whichgenerallypasses

through the mouth.

From this peculiarity

they have been de-

nominated by zoolo-

gists radiated animals

theyconstitute the di-

vision RADIATA. This

group includes those

Fig. 1.-Star-fish.

animals which were formerly supposed to approach very closely to plants, or indeed

rather to partake of a sort of mixed nature intermediate between animals and

vegetables, hence called zoophytes, or animal-plants ; and some authors make use of this

name in preference to that of Radiata, to indicate the present group.

The nervous system can only be recognised distinctly in the most highly organized

of these animals. In these it partakes of the radiate

arrangement of the body (Fig. 2), the nerve distributed

to each division of the body corresponding exactly with

those of its neighbour, and arising from a separate centre.

These centres are all placed in a circle round the mouth,

and united by a cord which forms a complete ring.

Fig. 2.-Nervous system of
Star-fish.

charge of fæcal matters.

The sense of touch appears to be the only one which

can with certainty be ascribed to these animals ; this

resides in the general integument, and is also frequently

exercised by special organs.

All the Radiata possess a mouth and intestinal cavity ;

but very few ofthem have a second opening for the dis-

They generally possess a more or less distinct vascular sys-

tem ; in some of the higher forms a sac-like heart occurs.
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Sexual reproduction occurs in all the Radiata, and the sexes are generally on

separate individuals . Propagation is also very commonly effected in this sub-kingdom

by the formation of buds or gemmules ; and these either remain attached to the parent

stock, which thus goes on increasing continually in size, or become free, and lead an

independent existence.

In the two preceding divisions of the animal kingdom we find the body formed upon

two very different principles. In the first and lowest it may almost be said to be amor-

phous. The organs, such as they are, follow no particular arrangement ; and in many cases

it is impossible even to fix their relative position. In the second, however, a certain

symmetry is observable ; and this is the case also with the remaining groups, the charac-

ters ofwhich we have yet to lay before the reader. But this symmetry is of a very

different kind ; in the Radiata the parts of the body are all grouped round a common

axis, every organ being merely a repetition of its fellows ; whilst in those which must

now pass under consideration, the organs of the body are arranged more or less

distinctly in pairs on each side of the body, so as to produce what has been termed

by zoologists a bilateral symmetry. In none do we find this mode of construction so

completely exhibited as in the animals forming the third primary division of the animal

kingdom, to which we must now direct attention.

The most striking peculiarity of these animals, by which, in fact, they may generally

Fig. 3.-Centipede.

be distinguished

at the first glance

from all othercrea-

tures, is, that their

bodies and limbs

are composed more

or less distinctly

of segments or rings. From this, which is their most prominent character, they have

been denominated articulated or annulose animals. They constitute the division AR-

TICULATA.

The joints or segments of which their bodies are composed, are formed essentially

by a series of transverse folds in the integument of the animal. In many of the lower

forms the skin still remains perfectly soft and flexible ; but in by far the greater number

these folds become transformed into a series of horny or crustaceous rings (Fig. 3 ) ,

united to each other by a softer portion of the integument, so as to permit a greater or

less degree of flexibility. The limbs,

as well as the body, are constructed of

rings of various forms ; and these, taken

together may be regarded, to a certain

extent, as a sort of external skeleton, ful-

filling, as they do, most of the purposes

of the skeleton in man, and the animals

most related to him. Like this, it

gives support to all the soft parts of the

body, and furnishes points of attach-

ment to the muscles ; which again, by

their action on the moveable pieces com-

posing it, give rise to the various move-
Fig. 4. Crab (Thelphusa) .

ments of the creature. In many cases all the segments composing the body, with the ex-
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ception perhaps of those at the two extremities, are exactly similar ; each presenting the

same form and bearing the same organs as its neighbour. An instance of this maybe

seen in the Centipede, already figured ; and it is still more strikingly exemplified in many

marine worms. Generally, however, the segments present marked differences of form

and comparative size, and in the structure of their appendages ; this is very distinctly

observable in the insects and crabs (Figs. 3, 4).

Every segment is supposed to be capable of bearing two pairs of appendages or mem-

bers, one connected with the ventral, the other with the dorsal portion of the segment.

Both pairs of members do in fact occur upon all, or a portion ofthe segments in some of

these animals ; but in general the ventral members alone are developed, and these only

on certain segments. In the insects, in addition to three pairs of ventral members, or

legs, we find generally two pairs of dorsal appendages-the wings. Sometimes, as in

the earthworm and leech, the limbs are entirely deficient, or only represented by afew

bristles ; but, when present, their number is never less than six.

The nervous system ofthe Articulata generally exhibits the tendency to segmentary

repetition, characteristic of the group, very distinctly. In

its most characteristic form (Fig. 5) , it consists of a dou-

ble nervous cord running down the middle of the ventral

portion of the body, and uniting a series of knots or gang-

lia which lie in its course ; these ganglia give rise to

nerves which are distributed to the various organs. The

more elongated the body, and the more similar the differ-

ent segments of which it is composed, the more regularly

do the ganglia follow one another ; whilst, when the seg-

ments become more or less amalgamated, the individual

ganglia fuse in a corresponding degree into larger masses.

This ventral cord originates from one or more cephalic

ganglia of considerable size, situated in the head above

the oesophagus, which give off two filaments to join the

first ventral ganglion, and thus form a nervous ring sur-

rounding the oesophagus. From this the ventral cord takes

its rise.

Fig. 5.-Nervous system of
an insect.

In the lowest animals arranged in this division we have some difficulty in referring

the nervous system to the articulate type ; but when these animals present us with a

distinct nervous system it consists of one or two ganglia situated in the neigh-

bourhood of the oesophagus, and giving off two thin branches which run down the

body.

The majority ofthe Articulata possess the senses in tolerable perfection. The eyes

inmany cases present a highly complex structure, consisting of a great number of hex-

agonal facets, each of which may be regarded as a distinct eye ; this construction ofthe

eyes is especially prevalent in insects, and is peculiar to the annulose division. When

these eyes are wanting, and even when they are present, we frequently meet with

simple eyes, which agree very closely in structure with the individual eyes, by the

aggregation of which the compound visual organs are formed. The senses of hearing,

taste, and smell, appear also to be possessed by a great many of these creatures ; but

the organs bywhich these faculties are exercised can seldom be indicated with any
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degree of certainty. The sense of touch of course resides in the general integument ;

but special organs of touch are also frequently developed.

The mouth is nearly always furnished with several pairs of jaws, placed one behind

the other, some serving for the prehension and others for the mastication of food.

These jaws open laterally, so that the aperture of the mouth is vertical, or in the

direction ofthe axis ofthe body.

Most ofthe Articulata have whitish or colourless blood. The only exceptions are to

be met with amongst the worms, some of which have red blood. In these, however,

the colour of the blood is inherent in the fluid portion, and not due to the presence of

red corpuscles (see Physiology) . Their circulation is effected by means of a dorsal

vessel, which carries the blood from behind forwards ; it returns to the posterior portion

ofthe body, either through a proper vascular system, or by passing through interstices

left in the tissues ofthe body.

Sexual oviparous reproduction prevails throughout this division. The sexes are

Fig. 6.-Nervous system of a Sepia.

generally separate, although in

some of the lower forms we meet

with complete hermaphrodism.

In the fourth great division

of animals the bilateral type of

structure is far from being so dis-

tinct as in the Articulata. It is,

however, still to be recognized in

the general arrangement of the

external organs, especially ofthose

surrounding the head.

These animals, of which the

snail may be taken as a familiar

example, are usually inclosed in a

tough skin, to the inner surface

ofwhich the muscles are attached,

and by its contraction and dilata-

tion the movements of the animal

are effected. With the exception

ofthe cuttle fishes, in which a sort

ofcartilaginous support is present,

none of these creatures possess

anything which can be regarded

as analogous to a skeleton ; the

bodyforms a soft mass, frequently

varying greatly in form at the

will of the creature. These pecu-

liarities have led zoologists to give

them the name of molluscous, or

soft-bodied animals ; they consti-

tute the division MOLLUSCA.

In most ofthese animals the nervous system consists of a number of knots or gang-

lia, scattered more or less irregularly through the body, united with each other by

nervous filaments, and giving off finer filaments, the true nerves, to the various organs.
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In the more highly organized Mollusca three or four of these ganglia are collected in

the head, forming a cephalic mass, which represents a brain (Fig. 6) ; but even in its

most condensed form the separate cephalic ganglia may still be recognized, forming a

sort ofring through which the oesophagus passes.

Some of the lower forms arranged with the molluscous animals by modern zoolo-

gists, possess only a single ganglion, from which filaments are given off in all directions;

and between this and the highly complicated structure represented in Ffg. 6, we meet

with every conceivable gradation.

As might be expected from the great differences displayed by the members of this

great division of the animal kingdom, in regard to the degree of development of the

nervous system, the senses are possessed bythem in very various degrees of perfection.

In some of the lowest forms the universal sense of touch appears to be the only one

present ; but as we ascend in the scale we meet with creatures more highly endowed

in this respect. Tentacles, or special organs of touch, frequently occur, generally in

the neighbourhood of the head ; organs of sight, hearing, smell, and taste, make their

appearance, until in the highest forms of molluscous animals we find the organs

of the senses as highly developed as in many of those belonging to the highest

division.

The skin of these animals generally lies loosely about the body, so as to form asort

of cloak or mantle. The mantle

frequently possesses the power of

secreting a hard substance, well

known as the shell, which serves

for the protection of the creature

(Fig. 7). It increases with the

growth of the animal, and varies

in form according to the species

which inhabits it.

The intestinal canal is very

variable inits structure,butalways

presents two openings-a mouth

and an anus; the liver frequently

attains a very great degree of development.

Fig. 7.-Pond Snail (Lymnæa).

The circulatory system is generally very highly organized ; a heart, often divided

into several compartments, with arteries and veins penetrating all parts of the body,

existing in nearly all the Mollusca. The blood is colourless, or nearly so.

The Mollusca are oviparous animals ; the male and female organs are frequently in

separate individuals, although many species are hermaphrodite.

In the fifth and highest division of the animal kingdom we meet with a series of

organs to which nothing similar occurs in the groups which have already passed under

review.

All these animals possess a nervous system, consisting essentiallyof a brain, inclosed

within a bony case, the skull, beneath which the oesophagus passes, and a single cord

of nervous matter, originating from the lower part of the brain, passing through a large

hole in the base of the skull, and running down through a bony canal, formed by the

vertebral column, of which the skull is, in fact, only the anterior portion. As this set

of organs, the brain and the spinal cord, the skull and the vertebral column, whilst

possessed by no other animals, is constantly present in these, its existence will always
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serve to distinguish them from the rest of the animal kingdom. They are accordingly

called vertebrate animals, and the division which they form, VERTEBRATA.

Fig. 8.-Skeleton of the Dugong.

These, however, are not the only characters possessed in common by vertebrate

animals. The vertebral column forms only a portion of an internal bony framework

or skeleton, which serves for the support of the soft portions of the body ; and by fur-

nishing the necessary points of attachment for the muscles, assists in effecting the

movements of the animal. This framework generally consists of the vertebral column,

including the skull ; the jaws, which are regarded as appendages of the vertebræ ,

of which the skull is considered to be composed ; the ribs, a series of bony arches,

articulated at one extremity with the bones of the vertebral column, and at the other

either attached to a central bony piece, the sternum, or lying perfectly free in the tissues

of the body ; and the limbs, which are never more than four in number. The jaws in

these animals always separate in a vertical direction, so that the opening of the mouth

is transverse. They all have red blood, and a muscular heart. Their reproduction is

sexual, andthe sexes are never united in the same individual.

The animals constructed upon this type are the most highly organized of living

beings. In no others is the nervous matter, the seat of sensation , intelligence, and

volition, presented in so concentrated a form-in none are the senses so perfect, or the

various functions of the animal economy so completely isolated.

We thus see that animals are constructed upon five primary types or plans, of which

all the varied forms presented by these creatures are but modifications, as though the

Creator in designing the animal world had imposed upon himself, in the beginning,

certain fixed rules, from which he would not swerve.

In this manner we get five groups, each of which leads us a step higher than the

others ; although it is by no means to be supposed that we have here that gradually

ascending chain of beings so much talked of, in which every species, from the lowest

to the highest, is supposed to form a link. It is merely in their most highly organized

members that the mutual superiority or inferiority of these divisions can be recognized ;

and, as a general rule, it may be said, at all events for the Radiata, Articulate , and

Mollusca, that the highest members of each group are considerably more perfectly

organized than the lower members of the others. The Protozoa and Vertebrata appear

to be exceptions to this rule ; for the most highly organized of the former can scarcely
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be regarded as superior even to the lowest forms of the other divisions ; whilst the

fishes, which constitute the lowest members of the vertebrate division, still appear to

be more highly organized than the highest Mollusca.

These five divisions may therefore stand as follow :-

IV. MOLLUSCA.

V. VERTEBRATA.

III. ARTICULATA. II. RADIATA.

I. PROTOZOA..

DIVISION I.-PROTOZOA.

General Characters. This first division of the animal kingdom includes a

number of creatures of a very low type of organization, which appear almost to occupy

a sort of neutral ground between animals and vegetables.

The bodies of these animals consist either of a simple elementary cell, with its con-

tents, or of an aggregation of several of these cells ; each, however, still appearing to

retain its independent existence. They are generally of very minute size, and only to

be observed with the microscope.

It is in vain to seek in these creatures for any internal organs. They are entirely

destitute of nervous and vascular systems ; and the highest form of alimentary apparatus

which is to be found in them consists only of a mouth and a short œsophagus. In

many ofthem, however, no trace of any alimentary canal is to be discerned , and these

either live by imbibing fluids through their outer surface, or by the amalgamation of

solid substances with the gelatinous mass of which they are composed. This gelatinous

matter, which has been termed sarcode by M. Dujardin, frequently has vacant spaces

like small bladders in various parts of its substance : these appear and disappear

according to circumstances or the will of the animal. They have, nevertheless, been.

mistaken by Ehrenberg and other observers for so many stomachs, although no one has

ever attempted, to prove the existence of an intestinal canal uniting them.

Almost all these creatures live in water : a few only inhabit the intestines of other

animals. They generally present the appearance of a transparent gelatinous cell, in

the midst of which a more or less distinct nucleus is to be observed. In addition

to this nucleus, one or more clear pulsating spaces may be distinguished in the

interior of the cells . These appear in some degree to effect a sort of circulation of the

soft substance of the body, and may, therefore, be regarded as the first shadowing forth

of a circulatory system. Many of them approach very closely in their structure

to the germs given off by some of the lowest forms of aquatic plants, which,

singularly enough, possess quite sufficient locomotive power to enable them to pass for

animals when the observer is unable to trace their development ; indeed, many of them

have been described as belonging to the present group. It is very probable, in fact,

that a great number of the creatures, still included in this division by naturalists, will

prove, on further investigation, to be vegetable organisms.

The reproduction of these animals is generally effected by the division of the sub-

stance of the creature itself. In some instances two of them combine to form a single

cell, which afterwards splits up to allow the escape of a number of young cells.. The

division always commences in the nucleus above-mentioned.

Some Protozoa are also propagated by the division of their substance in a different

A small bud shoots out from some portion of the body, which graduallymanner.

B
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becomes developed until it resembles its parent, when it is usually cast off to shift for

itself.

Many of these animals, simple as they may appear, have yet the faculty of pro-

ducing a shelly covering for the support and protection of their gelatinous bodies ; and

these are not without their importance in the geological history of our planet. The

chalk hills, whose cliffs are so characteristic of the south-eastern coast of this country,

consist almost entirely of the shelly coats of innumerable multitudes of these minute

creatures.

The sponges, perhaps the lowest forms in which animal existence is presented to

our observation, are to be placed in this division, as they are also found to consist

essentially of an aggregation of nucleated cells . It has often been considered doubtful

whether these creatures are really animal organisms, as in many points, and especially

in their mode of propagation, they very closely resemble the lowest forms of plants.

Their true nature has long been a moot-point with naturalists ; and by some zoo-

logists they are altogether rejected from the animal kingdom, although the most

recent researches, and especially those of M. Laurent, and of Mr. Carter, appear to

establish their animal nature beyond a doubt.

Division. The Protozoa are divided into three classes. In the first, to which

the name of RHIZOPODA has been given, the body is composed entirely of the gelati-

nous matter above mentioned. The surface is not furnished with cilia, motion being

effected by the extension of portions of the substance into filaments or processes of

various forms. These creatures are either solitary or aggregated. In the latter case

the compound animal is inclosed in a chambered shell, each individual cell-body occu-

pying its own chamber.

The second class, including the sponges, consists entirely of associated cell animals ;

the individual cells resembling those of the preceding class in their power of extending

the substance of their bodies in all directions ; but in this class they are united by a

mucilaginous intercellular substance, and supported upon a horny framework. From

the masses formed by these creatures being perforated in every part with minute orifices,

they have received the denomination of PORIFERA.

The animals constituting the third class of the Protozoa have been called INFUSORIA,

from the circumstance that they were originally discovered in infusions of vegetable

matter exposed to the air for a short time. They are generally solitary unicellular

animals, and differ from the Rhizopoda in having the outer surface of the body of a

somewhat firmer consistence than the rest of their substance. They are usually fur-

nished with a mouth, and their movements are effected by means of cilia, or of one or

more long filiform appendages attached to one extremity of the body.

CLASS I.- RHIZOPODA.

In the deposit formed at the bottom of fresh-water ponds, we may often meet with

a singular minute gelatinous body, which constantly changes its form even under our

eyes, and moves about in its native element by means of finger-like processes, which it

appears to have the power of shooting out from any part of its substance. This shape-

less gelatinous mass is an animal, the Amaba diffluens (Fig. 9) , well known to micro-

scopic observers under the name of the Proteus, from the continual changes of shape

which it presents to our notice. It consists entirely of the granular gelatinous matter

already mentioned as sarcode, and appears to be nearly homogeneous in its texture ; that
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is to say, the outer surface exhibits no signs of being bounded by any distinct mem-

brane or layer of a firmer consistence than the rest

ofthe body.

With the exception of the pulsating clear

space, which has already been referred to as appa-

rently constituting the first traces of a circu-

latory system, and the nucleus, which, as we

have seen, is so essential a portion of the Pro-

tozoan animal, no indications of any internal

organization are to be recognised in this creature ;

for it possesses neither mouth nor intestinal canal.

It is not to be supposed, however, that the animal

keeps a perpetual fast, or that its food is entirely

of a fluid nature. On the contrary, it appears to

be, in its small way, of an exceedingly voracious

disposition, seizing upon any minute aquatic ani-

mals or plants that may come in its way, and ap-

propriating them to the nutrition of its own gelatinous person. The mode in which this

tender and apparently helpless creature effects this object is very remarkable. The gela-

tinous matter of which it is composed is capable, as we have seen, of extension in every

direction ; accordingly, when the Amaba meets with anything that it regards as suitable

for its support, the substance of the creature, as it were, grows round the object until

this is completely inclosed within the body, when it is gradually dissolved. The sub-

stances swallowed, if such a term be admissible, by this hungry mass of jelly, are often

so large, that the creature itself only seems to form a sort of gelatinous coat inclosing

its prey; an instance of this is shown at d in the above figure.

Fig. 9.-Amba, 380 diameters.

This curious animal presents us with the essential characters of the class Rhizopoda

in their simplest form. All the other members of the class resemble it in the texture

ofthe body, and in the mode by which progression and nutrition are effected, however

they may differ in other respects. In many cases, indeed in the majority, the creatures

are inclosed in a shell or shield, from which the filamentous processes above described

as the means by which motion is effected, are protruded through one or more holes

pierced in the shell for this purpose. These processes themselves vary very considerably

in form, being sometimes thick and finger-like, as in the Amaba ; in other instances

thinner, variously branched, and often most intricately anastomosed.

The Rhizopoda are all aquatic animals. Some live in fresh water, but by far the

greater number inhabit the sea. Although a few of them, likethe Amaba, are solitary,

the class consists principally of associated animals ; that is to say, of masses of indi-

viduals, forming, as it were, a common body, but each still retaining its independent

existence.

This difference of habit affords us the means of dividing this class into two orders.

The first, the Monosomatia, contains those Rhizopoda which only consist of a single

animal ; they are either entirely naked or inclosed in a capsule with a single opening

for the extrusion ofthe motor filaments.

Of the naked forms, constituting the family Proteide, we have already had an

example in the Amaba ; and the other members of the group present very similar

characters.

The solitary Rhizopoda, furnished with a horny shell or capsule, forming a more or
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less complete case for the animal, constitute the family Arcellida. The filamentous

processes by which motion is effected are protruded from a single aperture. These

filaments are often much branched ; they may be seen under the microscope gradually

extending themselves, like streams of very soft gelatinous matter, which divide and

subdivide in every direction. In the genus Arcella, from which the family derives its

name, the shell is somewhat of a bell-shape, with a very large round opening. In

Englypha it is of an oval or flask-like form, with the opening at the smaller end. In

this genus the shell appears as though formed of a sort of mosaic of small horny pieces.

In Difflugia (Fig. 10), the shell is often glo-

bular.

The animals constituting the second order,

the Polythalamia, are all inclosed in calcareous

shells. These creatures are social ; the shells

consisting of a series of distinct chambers,

whichsometimescommunicate one withanother,

and sometimes appear to be completely closed

up; each of them is supposed to contain a

separate and probably independent animal. It

s not improbable, however, that the individual

animals may be so connected with each other,

through the medium of the openings communi-

cating between the cells, as to constitute a

common mass, with which each animal is partially amalgamated.

Fig. 10.-Difflugia Globulosa,

300 diameters.

In some instances each chamber of the common shell presents only a single

external opening ; but, as ageneral rule, the substance of the shell is pierced, like a sieve,

with numerous minute pores, through which very delicate filaments are protruded.

All the Polythalamia inhabit the sea ; and frequently occur in such great numbers

that the fine calcareous sand which constitutes the sea-shore, in many places, consists

almost entirely of their microscopic coats. At former periods of the earth's history

they existed in even greater profusion than at present ; and their fragile shells form the

principal constituents of several very important geological formations. Thus the chalk

appears to consist almost entirely ofthe shells of these animals, either in a perfect state,

or worn and broken by the action of the waves ; and they occur in great quantities in

the marly and sandy strata of the tertiary epoch. The stone which is universally

employed in Paris as a building stone is almost entirely composed of the fossil shells of

an animal belonging to this order, the Miliola ; so that this great city, ofwhich its inhabi-

tants used to say that he who had not seen Paris had seen nothing, owes its architectural

beauties, at all events, to these minute creatures, of which many thousands would

scarcely weigh an ounce. Lamarck, the great French naturalist, in referring to this

circumstance, observes-"We scarcely condescend to examine microscopic shells, from

their insignificant size ; but we cease to think them insignificant when we reflect that

it is by means of the smallest objects that nature everywhere produces her most remark-

able and astonishing phenomena. Whatever she may seem to lose in point ofvolume,

in the production of living bodies, is amply made up by the number of the individuals

which she multiplies, with admirable promptitude, to infinity. The remains of such

minute animals have contributed much more to the mass of materials which compose

the exterior crust of the globe, than the bonesof elephants, hippopotami, and

whales."
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From the extremely elegant structure of the shells of these animals, M. Alcide

d'Orbigny, who was the first to call the attention of modern naturalists to them, was

led to regard them as microscopic forms of Cephalopodous Mollusca, as they presented

at first sight a considerable resemblance, on a small scale, to the chambered shells

formed bymany of those creatures. ByM.d'Orbigny, and many subsequent naturalists,

they were accordingly arranged in the class of Cephalopoda, with animals possessing at

least as high a degree of organization as some of the lower Vertebrata ; and it was not

until the year 1835 that the researches of M. Dujardin-since amply confirmed by other

observers showed that the creatures to which these shells owed their construction were

very nearly allied to the Amaba. Nearly two thousand species of these microscopic

shells have been described ; but it is probable that many of these will be found, on

further investigation, to be only forms ofthe same animal in various stages of develop-

ment. They have been divided into several families, characterized by the arrangement

ofthe chambers constituting the shell.

In one, the Stichostegida, the chambers are placed end to endin a row, so as toform

a straight or but slightly curved shell (Fig. 11 ) . In the second family, the Enalloste-

gida, the chambers are arranged alternately in two or three parallel lines ; and as the

construction of the shell is always commenced with a single small chamber, the whole-

necessarily acquires a more or less pyramidal form (Fig 12). The third family, the

Helicostegida, presents us with some of the most beautiful forms that we meet with in

these shells (Fig. 13). They commence by a small central chamber; and each ofthe sub.-)

Fig. 12. Textularia. Fig. 13. Polystomella.Fig. 11. Nodosaria.

sequent chambers, which are arranged in a spiral form so as to give the entire shell much

the aspect of a minute flattened snail, is larger than the one preceding it. It is in this

familythat we find the nearest approach, in external form, to the large chambered shells

of the Cephalopodous Mollusca, of which the Nautilus and the Argonaut are examples.

The fourth family, the Entomostegida, stand in the same relation to the preceding, as

the Enallostegide to the Stichostegida ; that is to say, the chambers are also arranged in

a spiral form, but in a double series. A fifth family includes those shells in which the

chambers are arranged round a common perpendicular axis in such a manner that each

chamber occupies the entire length of the shell. The orifices of the chambers are placed
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alternately at each end of the shell, and furnished with a curious tooth or process. The

Miliola, already mentioned as constituting the Parisian building stone, will serve as an

example ofthis family.

It is probable, although by no means certain, that the animals whose fossil shells,

termed Nummulites, are found in great quantities in the chalk and lower tertiary strata,

are also to be regarded as members of this class . No living example of this form of

animal has yet been met with ; but in a fossil state whole mountains in the neighbour-

hood ofthe Mediterranean consist almost entirely of their shells ; and the Pyramids of

Egypt, which have been reckoned amongst the wonders of the world from very

remote ages, are chiefly built with a limestone that is almost entirely composed of

Nummulites. In the time of Strabo it appears that the number of these fossils in the

stones of the Pyramids had already attracted attention ; and he tells us that the

then commonly received opinion with regard to them was, that they were the

petrified remains of the lentils which had been used as food by the workmen employed

in the construction of these vast edifices. Herodotus also notices the occurrence of

these fossils in the Pyramids, and gives the above explanation of their origin.

CLASS II. PORIFERA, OR SPONGES.

Although these animals are generally regarded, and perhaps justly, as standing on

a sort of debateable ground between the animal and vegetable kingdoms, or at all events

as occupying a frontier station in the former and approaching more closely to plants

than any other animated beings, we have thought it better to defer the description of

their singular structure and history until the completion of that of the Rhizopoda ;

not that the Sponges are necessarily to be regarded as more highly organized than the

animals belonging to that class ; but because many points, in their structure and de-

velopment, are rendered far more clear by a previous knowledge of such creatures as the

Amaba and its allies.

Sponge, in the state in which we usually see it, consists of a congeries of horny

filaments, interlaced in every direction so as to form a most intricate network

of intercommunicating cells. According to

some observers, these filaments are hollow,

constituting, in fact, so many horny tubes ;

but the researches of Dujardin and of Mr.

Bowerbank tend to prove that this view was

erroneous, and that the threads of which

sponge is composed are solid throughout.

Imbedded in these threads, in the ma-

jority of sponges, are a number of very

minute needle-shaped siliceous or calcareous

particles of various forms ; these are called

spicula (Fig. 14) . In most cases, the spicula

are simply of an acicular form, slender and

cylindrical, and pointed at both ends.

other instances they have a small knob at

one end, whilst the opposite extremity is

pointed, giving them exactly the appear-

ance of minute pins ; in others again, we find one end transformed into a fork with

Fig. 14.- Forms of Spicula .

In
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two or even three prongs ; or the whole spiculum consists of three or four spines of

equal length.

In spite oftheir excessive minuteness, these spicula appear to be really small tubes,

elosed at both ends ; for, according to Dr. Grant, to whose researches we are indebted

for much valuable information upon the structure and physiology of these simple crea-

tures, "whenthe spicula are examined through the microscope, after exposure to heat,

we distinctly perceive a shut cavity within them, extending from the one point to the

other ; and on the inflated part of each spiculum we observe a ragged opening, as if a

portion had been driven out by the expansion of some contained fluid. In those spi-

culawhich had suffered little change of form bytheir incandescence, I have never failed

to observe the same cavity within, extending from one end to the other, and a distinct

open rent on their side, by which the contained matter has escaped before the usual

globular distension had taken place."

This framework, with its contained spicula, is, however, only a sort of horny ske-

leton, on which the true living portion of the sponge is supported. This consists of a

coating of gelatinous matter, which is spread over all the fibres of the reticulated

skeleton ; its consistence is very like that of the white of an egg, and it runs freely

away from the sponge when the latter is taken out of the water.

But when examined under the microscope, this gelatinous coating is found to con-

sist entirely of an immense number of aggregated sarcode-cells, exactly resembling the

animal described under the name of Amaba, as the simplest type of the Rhizopoda.

Like that curious creature, each ofthese cells appears to possess a perfectly independent

existence ; each presents one or more contractile spaces ; and even when detached from

the mass of its fellows, enjoys the faculty of motion by the extension of its substance

in various directions. Such, at least, is the case in the fresh-water sponges, or Spon-

gille, the history of which has

been most admirably detailed by

Mr. H. J. Carter, of Bombay,

from whose memoirs the follow-

ingparticulars, asto the structure

and development of these crea-

tures, are principally derived :-

"The sarcode cells above-

mentioned are imbedded in an

intercellular substance, to which

the horny framework supporting

the sponge appears to owe its

origin. The cells, whilst still

imbedded in this mucilaginous

substance, are constantly changing their form ; and as when separated from the common

mass they are seen to take nutritive substances into their bodies in the same manner

as the Amaba, it is very probable that the same phenomena occur when the creatures

are still in situ.

Fig. 16.-Section of a Living Sponge.

A glance at a piece of common sponge will show that its surface is everywhere

perforated with an infinite number of minute holes, amongst which a considerable

number of large openings are scattered. When a sponge is examined in a living state,

a rapid stream of water may be observed issuing constantly from these larger orifices.

This excurrent stream of water is rendered observable by the fact that it bears with it
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a number ofminute particles from the interior of the sponge (Fig. 16). This water is

imbibed through the minute pores distributed in such profusion over the entire surface

ofthe sponge; after passing through these, and traversing the cavities formed in every

direction by the reticulated structure of the mass, it is collected into canals, by which

it is finally conducted to the larger openings ofthe surface.

The primary objects of this continual flow of water through the substance of the

sponge appear to be two-fold ; first, the conveyance to the individual cells of which the

living portion of the sponge consists, which may be regarded as so many stationary

animalcules, the minute particles of nutritive matter necessary for their support and

that of the general mass ; and, secondly, the removal of fæcal matter fromthe interior

of the sponge.
But nutrition and the removal of effete materials are not the only

purposes to which it is applied- respiration, which, judging from analogy, is as

necessary to the sponges as to other animals, must be effected by the medium of

this current ; and it also fulfils a very important part in the propagation of the

species.

But although the imbibition and expulsion of water by the sponges has long been

known, its cause long evaded the most persevering scrutiny of zoologists. By the

older writers it was believed that the sponge possessed the power of sucking in the

water through the larger orifices, and expelling it, after the lapse of a certain time,

through the same openings by which it had penetrated its substance. Thus Linnæus

says "Spongia foraminibus respirat aquam." Dr. Grant, however, a good many

years since showed that the currents were continuous, and in one direction, although

he failed to ascertain the means by which the motion of the fluid was produced . The

opinion generally entertained, and indeed the only one by which this phenomenon

could be at all accounted for, attributed the production of the current to the action of

cilia; and this view has recently been confirmed by some interesting observations of

Mr. Bowerbank's, upon a very curious species of sponge, the Grantia compressa

(Fig. 17) , not uncommon upon some parts of our coasts.

This little sponge consists of a

sort ofwhite bag, formed of a thin

spongy tissue, suspended by a nar-

row base, but exhibiting great

variety in form . In its simplest

state it is a small fusiform sac (a),

with a single large opening at the

apex ; but when larger it acquires

a moreor less triangular pentagonal

or hexagonal form, with a large

opening at each of the angles. The

general surface, as in all sponges,

is perforated with innumerable

minute pores, through which the

water passes into the internal ca-

vity, whence it is expelled through

the larger openings. On cutting

open this sponge, and examining it with a magnifying power of about 500 diameters,

Mr. Bowerbank found its inner surface to consist of a number of angular cells, formed

by triradiate spicula, and terminated by a sort of perforated diaphragm, through which

Fig. 17.-Grantia compressa.
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the cilia could be seen in action. To obtain a transverse section ofthe substance ofthe

sponge, he was compelled to tear it across as carefully as possible, and to examine the

torn edges, when he found that a chamber extended from the diaphragm just mentioned

to immediately within the incurrent orifices ; this was lined with tesselated cells, many

ofwhich apparently bore very long ciliary organs, constantly waving to and fro, in

spite ofthe rather rough treatment to which they had been subjected. The cells, when

detached from the parent mass, still, in many cases, retain the organs by which this

motion in the water is produced. In this state they bear a considerable resemblance to

some infusorial animalcules furnished with a long filiform appendage.

The propagation of the sponge is effected in various ways. In some cases, little

ciliated gemmules are produced in the gelatinous mass coating the fibres of the sponge ;

and after a certain period, becoming detached from the parent, are borne out through

the large orifices by the action of the current already described. After this exclusion

they swim about for some time, presenting a pretty close resemblance to some of the

infusorial animalcules. But this life of freedom is not of very long duration ; the little

gemmule selects its place of attachment, fixes itself, and gradually becomes developed

into a perfect sponge.

In the Spongilla, a somewhat different mode of reproduction occurs. Seed-like

bodies are produced in the substance of the sponge, and always in the central or first-

formed portion. These, in their earliest stages, consist of several cells, merely united

together into a globular or ovoid mass, lying freely in cavities of the substance of the

sponge. By degrees this mass of cells acquires a more definite form, and becomes

enveloped in a capsule, on the surface of which, after a time, a finer crust of silicious

spicula is developed (Fig. 18).

b

The spicula vary in form in the different species of Spongilla ; in that from which

the annexed figures are derived, they

are arranged perpendicularly to the

surface of the capsule, and dilated at

each end into a stellate disc (e) ; in

others they have no such regular

arrangement ; they are more or less

curved and pointed, and either smooth

or spinous.

The cells (6) inclosed within this

silicious crust also undergo a con-

siderable change in their progress

towards maturity ; they become nearly

equal in size, and the granules con-

tained in them (a), which originally

resembled thegranules of the ordinary

sponge-cell, acquire four or five times

this size. The capsule and silicious

crust always have a small opening (i),

through which the contents of the

seed-like body may escape.

Fig. 18.-Development of Spongilla.

a, germs from cell ; b, cell containing germs ; d, spi-

culum ; e, one of its terminal discs ; f, spicular

crust ; g, capsule ; h, cells ; i, infundibular open-
ing.

When the cells are pressed out of the cavity of the capsule under water, they soon

swell up and burst ; the germs contained in them becoming gradually diffused over the

bottom of the vessel in which they are kept. These germs are of very minute size ;
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the largest of them not measuring more than 1-3000th of an inch in diameter. In

form they present some resemblance to the corpuscles of the blood. In a few days the

germs are found to have collected into separate groups, each inclosed in a mucilaginous

substance. From these germs active animalcules are produced, exactly resembling the

cells of which the gelatinous substance of the mature sponge is composed, and possessing

the same power of locomotion by the extension of different parts of the body, even in a

greater degree. These creatures, in fact , exhibit considerable activity ; and during

progression their bodies often assume the most fantastic forms. Their appetite also

appears to be of the most voracious description . Of this Mr. Carter relates several

curious instances ; in one case he " saw one of these proteans approach a gelatinous

body, something like a sluggish or dead one of its own kind, and equal to itself in size ;

and having lengthened itself out so as to encircle it, send processes over and under

it from both sides, which, uniting with each other, at last ended in a complete approxi-

mation ofthe two opposite folds of the cell-wall, throughout their whole extent, and in

the inclosure of the object within the duplicature, Even while the protean was thus

spreading out its substance into a mere film, to surround so large an object, a tubular

prolongation was sent out by it in another direction, to seize and inclose in the same

way a large germ which was lying near it. After having secured both objects, the

protean pursued its course rather more slowly than before, but still shooting out its

dentiform processes with much activity. It took about three quarters of an hour to

perform these two acts."

Not unfrequently combats take place between two of these singular creatures, when,

if the size ofthe combatants be nearly equal , they merely twist about for a short time

and then separate ; but if there be any great disparity in bulk, the larger one swallows

up his antagonist without remorse. On one occasion Mr. Carter saw a large protean

seize a small one with its finger-like processes, and pass it under its body, so that the

little one lay between the body of its captor and the glass in which they were both

inclosed. " For a moment," says Mr. Carter, "the small protean remained in this

position, when the cell-wall raised itself over it in the form of a dome, in which so-

formed cavity the little protean began to crawl round and round to seek for an exit ;

gradually, however, the cell-wall closed in beneath it in the manner of a sphincter, and

it was carried up, as it were, into the interior of the cell , securely inclosed in a globular

transparent cavity resembling a hyaline vesicle, but much larger."

The gelatinous matter with which these groups of germs are invested appears to be

identical with the intercellular substance of the mature sponge. After a time, threads

ofit begin to extend in straight lines on the surface of the glass, and connect the different

masses ofgerm-cells.

The curious phenomena just described-indicating a much higher degree ofvital power

than we should at first sight be disposed to attribute to such an apparently inert mass

as a sponge-are produced in a somewhat artificial manner ; although there is every

reason to believe that the same thing takes place naturally, and that at certain seasons

the waters inhabited by the Spongilla must swarm with germs escaped from their cells,

and only seeking a suitable support on which to be developed into sponges. But it

appears that the seed-like bodies possess yet another mode of development ; for if one

of them, when mature, be placed in water, it attaches itself to the surface of the vessel

which contains it bymeans of a substance that issues through the opening in the capsule

already mentioned. In this substance, when examined by the microscope, cells similar

to those existing in the perfect sponge may be recognised, and the mass gradually
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becomes developed into a compound creature resembling the parent from which it

sprung.

As might be expected from the structure of these animals, they manifest but little

indication ofany general sensibility. It has indeed been stated that a shock, by which

the entire mass is simultaneously affected, will produce a very distinct effect upon it.

Thus it is said that if a piece of the Spongilla be allowed to fall into water from the

height of a few inches, or otherwise exposed to the influence of a sudden shock, the

prominent portions in which the vents are situated immediately contract very consi-

derably, until the orifices are nearly closed. Other observers have declared that

although no movement of contraction may be visible in a sponge, yet when the hand

is laid upon it under water a peculiar tingling sensation is felt-due, they suppose, to

some movement in the individual particles constituting its mass. This is rendered

more probable by the consideration of the structure of the gelatinous coating of the

sponge as already described .

Sponges grow attached to almost everything which may serve them as a point of

support, whether fixed or floating ; some cover rocks, shells, and other submarine

objects, with a close spongy incrustation ; whilst others shoot up a branched stem into

the water ; and others again hang freely from the seaweeds floating in the ocean.

Sometimes they select very unexpected objects on which to take up their abode. Thus,

in one case recorded by Dr. Johnston in his " Natural History of British Sponges," a

specimen of the Halichondria oculata, a sponge not uncommon on some parts of the

British coasts, was found growing from the back of a small live crab-" a burden,"

says the learned Doctor, "apparently as disproportionate as was that of Atlas,—and yet

the creature has been seemingly little inconvenienced with its arboreous excrescence ;

for it is big with spawn in a state nearly ready for laying ! Indeed the protection and

safety which the crab would derive from the sponge might more than compensate the

hindrance thus opposed to its freedom and activity. When at rest its prey might

seek without suspicion the shelter afforded amid the thick branches of the sponge,

and become easy captives ; while, when in motion, scarce an enemy could recognize

it under such a guise, and the boldest might be startled at the sight of such a

monster."

Not the least wonderful circumstance connected with the history of the sponges is

the power possessed by certain species of boring into substances, the hardness of which

might be considered as a sufficient protection against such apparently contemptible

foes. Shells, both living and dead, coral, and even solid rocks, are attacked by these

humble destroyers, gradually broken up, and, no doubt, finally reduced to such a state

as to render substances which would otherwise remain dead and useless in the economy

ofnature available for the supply of the necessities of other living creatures.

These boring sponges constitute the genus Cliona, and some allied genera . They

are branched in their form, or consist of lobes united by delicate stems ; they all bury

themselves in shells or other calcareous objects, preserving their communication with

the water by means of perforations in the outer wall of the shell. The mechanism by

whicha creature of so low a type of organization contrives to produce such remarkable

effects is still doubtful, from the great difficulties which lie in the way of coming to

any satisfactory conclusions upon the habits of an animal that works so completely

in the dark as the Cliona- it will probably long remain so. Mr. Hancock, to whom we

are indebted for a valuable memoir upon the boring sponges, published in the "Annals

and Magazine of Natural History," attributes their excavating power to the presence of
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a multitude of minute silicious crystalline particles adhering to the surface of the

sponge ; these he supposes to be set in motion by some means analogous to ciliary

action. In whatever way this action may be produced, however, there can be no

doubt that these sponges are constantly and silently affecting the disintegration of

submarine calcareous bodies- the shelly coverings, it may be, of animals far higher in

organization than they ; nay, in many instances, they prove themselves formidable

enemies even to living Mollusca, by boring completely through the shell. In this case

the animal whose domicile is so unceremoniously invaded, has no alternative but to

raise a wall of new shelly matter between himself and his unwelcome guest ; and in

this manner generally succeeds at last in barring him out.

The sponges vary exceedingly in form ; and even the same species often assumes

shapes the most different without any apparent cause. The forms under which the

common sponge occur must be familiar to all our readers ; and we have already given

an example, in the Grantia compressa (Fig. 17) , of a very different and singular form.

Other sponges are arborescent, or at all events more or less branched, like the Halichon-

dria oculata (Fig. 18) ; whilst others are of a cup shape.

Sponges occur in all seas, from the equator to the poles ; but it is in tropical climates

that they attain their greatest development, and exist in the greatest abundance.

CLASS III.-INFUSORIA.

General Characters.-In passing from the consideration of the preceding classes

to that of the present group, we are not called upon to witness any very great advance

in organization. Nevertheless, the differences between the two classes are all of a

nature to show that the Infusoria certainly constitute a step in our progress towards

the higher forms of animals.

These organs are

The microscopic creatures constituting this class consist, it is true, of the same

granular gelatinous matter, or sarcode, which we have seen to constitute the entire

substance of the Rhizopoda ; but this no longer presents itself in the form of a mere

mass ofjelly: each animal appears to be inclosed in a membrane, or layer of matter of

a firmer texture than the rest of its substance ; and motion, which cannot be effected as

in the preceding class by the mere extension of portions of this substance in any

desired direction, is now produced by the action of special organs.

of very various construction. In some families we meet with long, thread-like

appendages, which the animal twitches about in the water. These organs are some-

times single ; in other instances the animal possesses two or more of them. From

Ehrenberg they received the denomination of proboscis, although it does not appear

that they are in any way connected with the process of nutrition; and this, with other

opinions equally erroneous, published by the great microscopist of Berlin in his works

upon these animals, have been adopted, without inquiry, by the generality of subse-

quent writers on natural history.

The most usual mode in which motion is effected in the Infusoria, is by means of

cilia. The cilia are fine lappets or hairs, which exist either scattered or arranged in

regular series over the whole surface of the body, or are collected in considerable num-

bers round the orifice of the mouth. They are moveable at the will of the creature, and

serve, according to circumstances, either as organs of locomotion, or for the production

of whirlpools or eddies in the water, by means of which the minute particles on which

the animal feeds are brought within its reach. In some of the most highly organised
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creatures of this class these ciliary hairs become converted into moveable bristles and

hooks, by means of which the animal is enabled to crawl upon fixed objects in the

water, and even to execute distinct leaps .

One striking difference between the animals of the present and those of the preceding

classes is, that whilst in the latter by far the greater part of the animals are social in

their habits, and in many cases seem almost to possess a sort of common existence, the

Infusoria are aggregated together in only a few instances, and generally consist merely

of a simple cell with its nucleus. Like the Rhizopoda, many of these animals are pro-

vided with a shell or shield ; this, however, is never of a calcareous nature, but gene-

rally coriaceous or horny. In one family the animals are inclosed in silicious or flinty

cases, ofwhich great numbers are to be met with in a fossil state in the flints which

occur in such quantities in the chalk hills.

Ehrenberg, and after him many zoologists who accepted both his facts and opinions

without sufficiently examining into their correctness, attributed to these minute organ-

isms, which certainly stand in need of no fictitious interest to render their history

attractive and wonderful, a structure much more complicated than that of many animals

which stand far higher in the scale of organization. By these naturalists we are given

to understand that a number of small clear spaces, which are to be observed in the

substance of these creatures, are in reality so many stomachs. Some slight difficulty

attached to this view, however, as the most persevering researches failed in detecting

any evidence of an intestinal canal uniting these cavities ; and like many other con-

clusions at which Ehrenberg arrived rather too hastily, this opinion of his, with regard

to the functions of the vacuoles, or clear spaces observed in the bodies of the Infusoria,

has been disproved on more careful investigation . Thus these vacuoles are seen in

many of these creatures to pass round and round the body, along with the rest of its

contents, in a manner that renders the existence of the intestinal canal, by means of

which they were supposed by Ehrenberg and his followers to be connected into one

digestive system, an utter impossibility. They are found, in fact, to consist simply of

small globules of fluid ; they exist in those Infusoria which are destitute of a mouth,

as well as in those which possess that organ ; and they may be seen to disappear gra-

dually as the fluid which constitutes them is absorbed into the gelatinous mass of the

body. Ehrenberg, however, was so convinced of the existence of this alimentary

canal, and of the stomachal functions of the vacuoles, that he gave the name of Poly-

gastrica, or many-stomached animals, to this class ; and even divided them into orders,

from the supposed structure of an intestine which no one has ever yet succeeded in

discovering.

The mode in which nutrition is effected in those Infusoria which possess a mouth

will clearly showin what manner this mistake has arisen. These creatures feed upon

small microscopic animals and plants, and probably upon such minute particles of

decaying animal and vegetable matter as may be suspended in the water which they

constantly inhabit.

The mouth is situated either at the anterior extremity of the body, where it gene-

rally forms a round opening, or at a greater or less distance from that extremity on the

ventral surface ; when in this position it is generally in the form of an oval or twisted

slit. It is usually bounded by ciliated lips, capable of protrusion and retraction at the

will ofthe animal ; so that the mouth is frequently visible only during the act of eating.

The cavity of the mouth is continued into a short œsophagus, and both are always

clothed with delicate cilia. The minute particles of which the food consists are col-
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lected together by the action of the stream produced by the cilia of the œsophagus,

until they form a small ball, which then passes through the end of the oesophagus into

the yielding substance of the body. But when imbedded in the parenchyma these

balls occupy no particular place, but, like the drops of fluid aliment, follow the general

circulatory movement of the gelatinous mass. It will be readily understood how the

imperfect observation of these facts led to the supposition that the minute balls of

indigo or carmine, to be discerned within the bodies of Infusoria which had been fed

upon these substances, were contained in permanent natural cavities, hollowed out for

the reception of nutritive matter, and that the clear spaces were similar cavities or

stomachs, which for some reason had not been charged with food ; but as we find that

these apparently vacant spaces not only disappear by the absorption of their fluid

contents into the general substance of the animal, but also that not unfrequently two

or more ofthem will run together so as to form a single vacuole, we have pretty certain

proof that they are not bounded by membranous walls, and that although there can be

no doubt of the occurrenee of the phenomena observed by Ehrenberg, the inferences

which he drew from them, as to the complexity of the structure of these creatures, are

quite untenable.

In these animals, as in the Rhizopoda, we find, in addition to the dark nucleus, one

or several clear spaces which expand and contract alternately. These pulsating spaces

are usually round, and sometimes exist in such numbers as to constitute a sort of long

vessel. In other cases these spaces appear in the form of a star, of which sometimes

the rays and sometimes the central space disappear during contraction. Although the

pulsating spaces always occupy a determinate position, they appear to be quite destitute

of membranous walls, as they may be seen during violent contraction to divide into

two or more parts, which afterwards, during their expansion, again become confluent.

It seems probable that we have, in these pulsating spaces, the first rudiments of the

circulating system which we shall see attain such a high development in many of the

higher animals,-that fluids are collected in these vacuoles, and then driven again

through the spongy substance of which the body consists. Some naturalists have indeed

supposed that they may have a communication, by means of some very delicate vessels,

with the water in which the animal swims, so that at each contraction fluids might be

expelled from the body, whilst at each dilatation water would be drawn in. This idea

is, however, as yet wholly unsupported by observation, from which all that we can

learn is, that contractile organs do exist in these creatures ; and this, when we consider

their minute size, is in itself a circumstance which may well serve to excite our wonder.

But when we come to inquire into the means by which these minute creatures are

propagated, and into the processes bywhich, in a very short space oftime, water, in which

no trace of animal life was to be discovered, becomes densely populated by them, we

shall find our surprise and admiration greatly increased . It will be as well, however,

to defer the consideration of this subject till we come to treat of one of the most

interesting forms of these animals, the Vorticella, as this creature presents some of the

most curious phenomena to be witnessed in the animal kingdom.

In many Infusoria, and indeed principally in the very lowest and most doubtful

members ofthe class, a bright red spot is observable near the anterior extremity . This

has been described by Ehrenberg as an eye ! But apart from the absurdity of attri-

buting a distinct visual organ to creatures which have never for a moment been supposed

to possess even a trace of a nervous system, the structure of these red spots has no

resemblance whatever to that of an eye ; and as many of Ehrenberg's eyed animalcules
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have since his time been found to be only the spores of aquatic plants, and it is very

probable that others will share the same fate as soon as their development shall have

been further investigated, this notion of the existence of eyes, in the Infusoria, must be

added to the many other instances of unsupported assumption which have unfortunately

rendered the persevering labours of that zoologist far less beneficial to science than they

might otherwise have been.

Most of these animals inhabit water ; a few exist as parasites in the bodies of other

animals. The aquatic species prefer clear to foul water, and are always to be met with

in greatest profusion in places where Confervæ and other forms of aquatic vegetation

are abundant. They are produced in great abundance in certain vegetable infusions

when exposed to the air ; and this circumstance, discovered by Leeuwenhoek in 1676,

has always been regarded as one of the principal evidences in favour of the doctrine of

spontaneous generation-a doctrine which was at one time in considerable repute, and

which is not without its supporters even in the present day. According to this theory

an organic fundamental matter is everywhere distributed. Of this, it was supposed, the

organs of the higher animals and plants consisted ; and to this, if the theory were

correct, they would return on the death and consequent decay of the organism. It was

further supposed that this fundamental organic matter passessed the faculty of organiz-

ing itself, under the simultaneous influence of air and moisture, so as to produce certain

determinate forms of plants and animals, especially moulds and Infusoria ; the animal

or vegetable nature of the resulting creature, as well as its specific form, being

dependent, said the theory, upon external circumstances. What these external cir-

cumstances were, however, and in what manner their influence produced the infinite

variety ofform observable in these lowly organisms, the theory was unable to say. It

was settled, however, that for the purpose of spontaneous generation three things were

necessary-namely, the organic substance, water, and air.

Later investigations, nevertheless, soon showed that there was some flaw in this

theory, specious as it might appear ; and although even our present knowledge is not

sufficient to enable us to account with certainty, in all cases, for the appearance of

animals in infusions, and in the interior of other creatures, a very simple experiment

will serve to demonstrate the falsity of the theory of spontaneous generation. If an

infusion be boiled and placed in an air-tight vessel, living organisms are never produced

in it; but as soon as it is opened, and exposed to the air, the same creatures are produced

in it as if it had never been boiled . It would appear from this that the access of air

was the condition necessary for the spontaneous production of living organisms. But

if the infusion be boiled in a flask to which no air can have access, except by passing

through a vessel filled with sulphuric acid, or some other substance which, possessing

no power of acting upon the air itself, is yet capable of destroying any organised bodies

which might otherwise be borne in with the air, the apparatus may be allowed so stand

for weeks or months, and the air contained in it constantly changed during the whole

period without the production of a single animal. But when the similar contents of

another flask are treated in exactly the same manner, except that the renewing ofthe air

is effected merely through an empty tube, without the intervention of any corrosive sub-

stance, the infusion is soon filled with microscopic creatures of all kinds . This experi-

ment proves clearly that the production of these minute organisms, in new situations, is

due to their presence, or to that of their germs in the atmosphere, and that no new

beings result from the mutual contact of organic matter, water, and pure air.

Minute as these creature are, and some of them are said not to exceed the 1-20000th
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of an inch, whilst the giants of their race are not more than 1-50th ofan inch in

length, they are not without their importance in the economy of the world. By their

prodigious numbers they amply compensate for their want of size. Every drop ofwater

on the face of the globe appears to contain them in greater or less profusion ; and this,

coupled with their great fecundity (for it has been calculated that the progeny of

some animalcules would amount to upwards of two hundred and sixty-eight millions

in four weeks), may readily convince us of the vast quantity of food furnished by

these creatures to others a little higher in the scale, which in their turn become the

prey of larger animals.

One of the many extraordinary facts, connected with the natural history of the

Infusoria, is the power which many of these animals possess of retaining their vitality

for a long time, when the water which they had been inhabiting has become dried up

with the heat of summer. They will remain thus inclosed in the dry and hardened

mud, which frequently, as we all know, becomes baked by the action of the sun into a

condition in which the last thing we should suspect would be the presence of animal

life, especially of such delicate organisms as these, until the return of wet weather

recalls them from their dormant state to activity and enjoyment ; or theymay be taken

up from the surface of the drying pool by the action of wind, and blown about in the

atmosphere until they meet with some moisture, in which they may be developed, and

may propagate their species. It is probable, in fact, that much of the dust which we so

frequently see floating, apparently in the beams of the summer sun, consists of either

the bodies or the germs of Infusoria.

Divisions. The classification of the Infusoria presents considerable difficulty,

partly arising from their excessive minuteness, which renders the assistance of our

best microscopes necessary to enable us even to see many of them, and partly from the

impossibility of avoiding confusion from the intermixture of the germs of more highly

organised animals, and some plants in various stages of development.

The class of Infusoria, as circumscribed by Ehrenberg in his " Infusionsthierehen,”

published in 1838, included a curious mixture of heterogeneous elements. It was

divided into two great groups, the Polygastrica and the Rotifera, with the latter of which

we have nothing to do here ; the animals composing it belonging to a far higher type of

organization. But even in the Polygastrica, a vast number of species, and especially

the whole families of Closterina, Bacillaria, and Volvocina, are found to be true plants ;

and after the rejection of these we find a considerable quantity of creatures, in which

the possession of a moveable filiform appendage, and the existence of a red spot, are the

only characters, on account of which they can be referred to the animal kindom . Many

ofthese have been already found to be truly the active germs of Confervæ ; and it is

probable that more extended investigations will, before long, show that many, about

which we are still doubtful, are also to be referred to the vegetable kingdom. These

species belong to Ehrenberg's families Monadina and Cryptomonadina. Lastly, his

family Vibrionina, including the well known eels of paste and vinegar, must be rejected

altogether, as it includes a heterogeneous assemblage of microscopic plants and embryonic

forms of worms. After the separation of these, the animals still referable to the class

ofInfusoria are sufficiently numerous and interesting. They may be divided into two

orders, characterized by the presence or absence of a mouth inthe animals composing

them.

The first order, the Astomata, or mouthless Infusoria, includes all those in which the

mouth is wanting. They appear to be nourished entirely by the absorption of fluid
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matter through their outer surface, and have never been seen to take solid food. The

first family of this order, the Astasida, is distinguished by an extremely contractile

body, generally of a green or red colour ; most of them possess one or two red points.

The animals belonging to one of the genera of this family (Englena, Fig. 19) , which are

generally of a green or red colour, fre-

quently cause the water they inhabit to

appear ofone ofthese colours, in consequence

of their sudden appearance in myriads. It is

not improbable, however, that some of the

creatures included in this group may prove

to be vegetable organisms.

The family Dinobryidæ very closely re-
Fig. 19.—Englena viridis, 350 diameter in vari- sembles the preceding ; but the animalcules

ofwhich it is composed are furnished with

ous states of contraction.

a horny case, within which they can retract themselves at pleasure.

In another family, the Peridinida, the animals are also furnished with a horny or

silicious shell or carapace ; but in these the shell has a transverse or oblique slit

(Fig. 20) furnished with a

circlet of cilia ; it is also fre-

quently produced into very

remarkable horn-like pro-

cesses. Motion in these ani-

mals is effected not only by

means of these cilia, but also

by the aid of a filiform ap-

pendage, which can be pro-

truded from a particular spot

in the carapace. The sili-

cious coats of these creatures

are found in great profusion

in the flints of our chalk hills.

The fourth family of the

astomatous Infusoria, the

Opalinide, consists entirely

ofanimals which have hither-

to only been found living as parasites in the intestines of frogs and of some worms. The

bodies of these creatures are colourless, and of a perfectly glassy transparency, so that

their structure may be studied with the greatest ease ; and there can be no doubt as to

the complete absence of anything like a buccal orifice. Their motions are effected

entirely by means of cilia, which are arranged in oblique lines upon their flat oval

bodies.

இ

Fig. 20.--Peridinium, 300 diameter.

a, Filiform appendage. b, carapace.
c, fringe of cilia.

From these simple creatures we turn now to the consideration of the far more

numerous and interesting forms of Infusorial animalcules, in which the presence of a

mouth indicates a higher degree of organization and a more extended sphere of action.

They form the order Stomatoda. The first family of this order, the Monadide, consists

ofroundish or oval animalcules, whose minute size renders their examination difficult

even with our very best glasses. Their motions are generally produced by means of

filiform appendages, of which each animal possesses one or more. Some of them

C
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measure only 1-20000th of an inch in length ; and it has been calculated that a cupful

of water may easily contain a number ofthese animalcules considerably larger than that

ofthe entire human population of the earth. Such an assertion as this may well raise

our astonishment to the highest pitch, when we consider that each of these living

atoms possesses a mouth well furnished with cilia, through which it is able to intro-

duce into its substance particles of solid matter of a size so small that, until collected

by these little creatures, our highest magnifying powers will fail to reveal their

existence .

We now come to a family which includes some ofthe most beautiful of the infuso-

rial animalcules, and in which we meet with phenomena more curious than any we

have yet witnessed, and perhaps as wonderful as any that will be presented to our

notice, when studying the natural history of the higher classes of animals . This is the

family of the Vorticellidæ, or bell-animalcules. The animals of which it is composed

are characterized by the possession of a fringe of rather long cilia, surrounding the

anterior extremity, which can be exserted and drawn in at the pleasure of the creature ;

by the vibration of these cilia the little animal, which usually has somewhat the

appearance of a miniature wine-glass supported upon a very long stalk, can produce

a sort of vortex in the water, by which smaller animals and minute floating particles

of alimentary matter are drawn into the mouth . Some of these little ereatures are

furnished with a horny case for the protection of their delicate bodies, whilst others

are quite naked .

The genus Vorticella, from which the name given to the family is derived, consists

of animals of the latter description. Each ofthese little creatures is placed at the top

of a long flexible stalk, the other extremity of which is attached to some object, such

as the stem or leaves of an aquatic plant. This stem, slender as it is, is nevertheless a

hollow tube, through the entire length of which runs a muscular thread of still more

minute diameter. When in activity, and secure from danger, the little Vorticella

stretches his stalk to the utmost, whilst its fringe of cilia is constantly drawing to its

mouth any luckless animalcule that may come within the influence of the vortex it

creates ; but at the least alarm the cilia vanish, and the stalk, with the rapidity of

lightning, draws itself up into a little spiral coil. But the Vorticella is not wholly

condemned to pass a sort of vegetable existence, rooted, as it were, to a single spot by

its slender stalk ; its Creator has foreseen the probable arrival of a period in its exis-

tence when the power of locomotion would become necessary, and this necessity is

provided for in a manner calculated to excite our highest admiration . At the lower

extremity of the body of the animal, at the point of its junction with the stalk, a new

fringe of cilia is developed ; and when this is fully formed the Vorticella quits its stalk,

and casts itself freely upon its world of waters. The development of this locomotive

fringe of cilia, and the subsequent acquisition of the power of swimming by the Vor-

ticella, is generally connected with the propagation of the species, which, in this.

and some of the allied genera, presents a series of most curious and complicated

phenomena.

In these, as in all other Infusoria, the simplest mode in which propagation is

effected, is by the division of the individual into two or more parts. This division, as

we have already stated when speaking of the Protozoa in general, commences in the

nucleus, which, in the Vorticella, is of a band-like form. Before and during this

division of the nucleus the body of the creature acquires a considerable increase

in breadth. A constriction afterwards makes its appearance in the middle, which,
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continually increasing in depth, at last divides the body of the animal into two

halves, each of which is now found to constitute a perfect Vorticella. Only one

of these, however, is to remain in quiet possession of the original stalk ; the other,

consequently, develops a fringe of cilia at its lower extremity, detaches itself, and

swims away to seek a new home. Having fixed upon a convenient spot for its purpose,

it attaches itself, by the hinder part of its body, to the place it has selected ; the cilia

then disappear, and a new stalk is gradually developed, until the new animal exactly

resembles that from which it sprang.

The Vorticella also possess another means of propagation which is denied to all the

other Infusoria, with the exception of a few nearly allied genera, although we shall

meet with it again in other classes of animals. This mode of reproduction is called

germmation. It consists in the production of a sort of bud, which gradually acquires the

form and structure of the perfect animal. In the Vorticella, these buds, when mature,

quit the parent stem after developing a circlet of cilia at the lower extremity, and fix

themselves in a new habitation in exactly the same manner as the individuals produced

by the division of the bell.

It might be thought that animals endowed by nature with the power of increasing

their numbers by the continual division of their very substance, would stand in no need

of any further provision for the continuance of their species ; that these means of

reproduction would amply suffice to enable them to fulfil the scriptural injunction to

"increase and multiply, and replenish the earth." We find, however, that other and

more complicated contrivances are employed for the same end ; so that we need not

wonder at the great rapidity with which these creatures multiply in situations favour-

able to their development.

3

At an earlier or later period of their existence, the Vorticella withdraw the disc

surrounded by cilia which

forms the anterior portion

of their bodies ; and con-

tracting themselves into a

ball, secrete a gelatinous

covering which gradually

solidifies, and forms a sort of

capsule, within which the

animal is completely in-

closed. Occasionally, this

process, by which the Vorti-

Fig. 21. Development of Vorticella.

celle is said to become encysted, takes place, whilst the creature is still attached to its

stalk; but more commonly the circlet of cilia, already mentioned, is first developed at the

posterior portion of its body, and the Vorticella becomes encysted whilst swimming

freely through the water. Even when the animalcule undergoes this change, whilst

still supported on the stalk, the latter soon disappears, leaving the encysted Vorticella

free.

Thebody ofthe animal (Fig. 21, 1 ) now appears almost homogeneous in its structure,

but still contains the nucleus unchanged, and also incloses a small round cavity

filled with fluid, which represents the contractile space of the original Vorticella, but

no longer exhibits the pulsations characteristic of that organ in the active animal. At

this point the history of the creature becomes still more complicated. Sometimes its

further progress commences by the breaking up ofthe nucleus into a number of minute
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oval discs (Fig. 21 , 2) , which swim about in the thin gelatinous mass into which the

substance ofthe parent has become dissolved. The body of the parent animal inclosed

within the cyst now becomes apparently divided into separate little sacs or bags

(Fig. 21, 3), some of which gradually acquire a considerable increase in size, and at length

break through the walls of the cyst. After a time one of these projections of the

internal substance bursts at the apex ; and through the opening thus formed the

gelatinous contents of the cyst, with the included embryos, are suddenly shot out into

the water (Fig. 21, 4) , there to become diffused, and give rise to a new generation of

Vorticella.

But this is only one ofthe phases of the development of these encysted Vorticella;

another and a still more remarkable one remains behind. In other cases, instead of

producing a number of little ac-

tive embryos in its interior, the

encysted Vorticella extends

sometimes in one direction, some-

timesinanother(Fig. 22, 1) , at the

same time protruding from all

parts of its surface a number of

slender filaments, terminated by

minute knobs, similar to the pro-

cesses by means of which we

have seen motion produced in

the Rhyzopoda. Sometimes a

portion of the creature is thrust

out, so as to form a new stalk

(Fig. 22, 2) , by which it attaches

itself to objects in the water.

3

Fig. 22.-Acineta-forms of Vorticella.

a, nucleus ; b, young Vorticella ; c, retracted

cilia ; d, contractile space ; e, posterior ciliary

anterior

fringe.

These reproductive forms of

the Vorticella have long been

known to microscopic ob-

servers, and several of them were described by Ehrenberg as belonging to very

various genera. From the name Acineta, given by that author to one of these genera,

they are now denominated the Acineta-forms. Two of them are represented in

Fig. 22 ; the first closely resembles the Actinophrys sol of Ehrenberg ; and the

second is described by him under the name of Podophrys fixa. Both these, however,

are only forms of one species, the Vorticella microstoma of Ehrenberg.

But the final object of this singular metamorphosis still remains to be described .

The nucleus, which at the change of the encysted animalcule into the Acineta-form

was still distinctly observable, becomes entirely and altogether converted into an active

young Vorticella (Fig. 22 , 2 b and 3) , acquiring an ovate form, with a circlet of cilia round

its narrower extremity, and presenting, at the opposite end, a distinct mouth.

Within this young animal, whilst still inclosed in the body of its parent, we see a

distinct nucleus and the usual contractile space of the full grown creature.

When mature, the offspring tears its waythrough the membranes inclosing the Acineta,

which however immediately closes again . The latter continues protruding and retract-

ing its filaments, and soon produces, in its interior, a new nucleus, which, in its turn,

becomes metamorphosed into a young Vorticella.

The same faculty ofinclosing themselves in a cyst appears to be made use ofby the
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Vorticella as a means of self-preservation when the water in which they have been

residing dries up. When the animal is thus encased, the mud of the bottom of the

pool may be baked quite hard in the sun without doing it the least injury ; and in this

state the creatures are often taken up by the wind with the dust which it raises from

the surface of the parched ground, and borne along to great distances, so as to make

their appearance in most unexpected localities (they are frequently found in roof

gutters), where the first shower ofrain calls them back to active life . These processes

are repeated in several of the allied genera with so little variation, as far as observations

have hitherto shown, that it will be unnecessary to mention them more particularly

We may, however, before quitting this interesting family, describe a few of the leading

forms which it presents to our notice.

We have already seen that each Vorticella is supported upon a flexible stalk ; and

that when a bud is produced from any part of the animal, it is cast off by its parent to

shift for itself as soon as the organs necessary for its separate existence are developed.

This character serves to distinguish the true Vorticelle from the other members of the

family; in which, however, we meet with considerable diversity of form. Thus in

the genus Carchesium the stalks are still flexible, and, as in the Vorticella, coil them-

selves up in an instant at the slightest alarm ; but each main stalk, instead of being

surmounted only by a single bell, bears several branches equally irritable with itself,

and each terminating with a separate, and, to a certain extent, independent animal.

In the Epistylis nutans the stem is also branched ; but here, instead of a flexible con-

tractile filament, we find a stiff bristle-like tube, at the extremity of which the creature

is situated. During its contraction it turns back with a sudden jerk, and hangs down

from the stalk as if broken.

In another curious genus

(Ophrydium, Fig. 23), the

animals, instead of being

supported freely upon a

stalk, are imbedded in the

substance of a gelatinous

mass, from the surface of

whichtheanteriorextremity

ofeach animal projects more

or less. The gelatinous

masses, inwhich the animal-

cules are thus imbedded,

maybe met with of all sizes,

fromthat ofa pea to that of

a small apple.

In some nearly allied

species forming the genus

Vaginicola (Fig. 24), the

body of each animal is in-

closed in a separate minute

horny sheath, within which

it can retract at pleasure.

d

Fig. 23.-Ophrydium Versatile.

b

a, d, masses of animalcules ; b, animalcules in situ; e, a single
animalcule highly magnified.

In the Stentor, or Trumpet animalcule (Fig. 25) , which is also generally referred to

this family, the animal does not consist exactly of a bell supported upon a distinct
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stalk; its body is of a trumpet-shape, and adheres to its point of attachment by its

Fig. 24.-Vaginicola Crystallina,

350 diameter.

Fig. 25.-Stentor Mulleri.

75 diameter.

smaller extremity. The body in these animals is entirely covered with cilia, and the

creature generally possesses the power of retracting the elongated tail-like portion

by which it attaches itself to other objects, and swimming away in search of a new

habitation. Lastly, the Trichodine, or Urnanimalcules, are never attached to a stalk,

but generally swim about freely by means of the cilia with which the extremities of

their bodies are fringed.

The remaining families ofthe Infusoria present us with few points of interest at all

comparable to those exhibited inthe history of the Vorticellida, although even in these

many curious and interesting forms occur. They may be divided into two great fami-

lies-the Trichodida and the Setifera. The former of these contains all the mouth-

bearing Infusoria not belonging to either of the preceding families, in which motion is

entirely produced by the agency of cilia ; whilst the animals included in the second

possess, besides these, bristles or hooks adapted for climbing or creeping upon aquatic

plants.

The animals forming the first of these families exhibit a great diversity ofform and

structure. In some the surface of the body is naked, and the cilia are confined to the

anterior extremity of the body, where they form a circlet surrounding the mouth.

They constitute the sub-family Enchelina. In these, the opening through whichthe

fæcal matters are rejected is situated at the hinder extremity ; whilst in the Vorticella,

to which they present the greatest resemblance, the remains of the food are cast out,

either through the mouth itself, or by an opening in the immediate neighbourhood of

the mouth. The anterior portion of the body is sometimes produced into a long flexible

neck, which the animal twists about in every direction, and which appears to serve, in

some respects, as an aid in its motions.

A second sub-family, the Trachelina, is distinguished by having the whole or greater

part of the body covered with fine cilia, generally arranged in longitudinal series, of

which those surrounding the mouth are a little longer than the rest. The anal opening

is variable in its situation. The Paramecium is an example of this group.
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In a third group we meet with a very singular apparatus, consisting of a cylinder

of fine horny fibres, which sur-

rounds the mouth (Fig. 26 a) . The

food ofthe animal is seized by this

apparatus, and drawn graduallyinto

the esophagus ; an animalcule is

represented in this position at b in

the annexed figure. These form

the sub-family Nassulina.

In the last great family, the

Setifera, we meet with a very sin-

gular modification of the ciliary

structure. In addition to the cilia,

which, as usual, surround the

mouth, the ventral surface, in these

creatures, is furnished with a num-

ber of bristles or hooks, by means

of which they are enabled to run

or creep upon fixed objects in the

water.

Fig. 26.-Chilodon Cucullus.

Before quitting the consideration of the Protozoa, we must refer to a curious group

ofminute parasitic creatures which appear to be more nearly allied to the Infusoria

than to any other class in the animal kingdom. These microscopic parasites, called

Gregarina, are found in a situation where, probably, few of our readers would dream of

seeking for such creatures. They inhabit the intestines of the common garden worms,

insects, and many other members of the articulate division of animals, and are but

rarely to be met with in animals of any other group. These animals are generally of

a cylindrical or somewhat elliptical form, although sometimes a sort of head appears

to be produced by the constriction of the anterior extremity of the body (e d), and

this head-like portion is occasionally furnished with a curious soft process and lobes .

The body, in all cases, however, consists entirely of a sort of transparent homogeneous

cell, containing an albuminous fluid, in which a nucleus and a number of minute

granules may be observed. They are exceedingly sluggish in their movements, which

are effected by the contraction of the body, although a few possess true cilia, and

others are furnished with stiffer immoveable hairs.

Curious as the habitation selected by these creatures may appear, we shall find

something still more singular inthe method appointed by the Creator for the continuance

ofthe race of these simple cells. It had long been known to naturalists that many

Gregarina consisted only of a single cell, whilst others appeared to be composed of two

separate complete cells, each containing a nucleus. Upon this character, and the differences

in the forms of the cells thus united, many genera, and even families, have been esta-

blished amongst the Gregarina,-the authors describing these various forms no doubt

building high and flattering hopes of immortal reputation upon their microscopic

labours. But more recent observers have ruthlessly dashed these hopes to the ground,

by showing that these double cells, with all their diversity of form, only represent

different stages in the history of the propagation of the simple animals. The mode of

reproduction which prevails here is one which we shall meet with in no other group of

animals ; although something very analogous takes place in some low forms of plants.
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It is effected in the following manner :-Two Gregarinæ become united by some part of

their bodies, and cling together so firmly that their separation appears to be impossible.

By degrees they lose their original form, until at length they constitute an oval mass,

slightly constricted in the middle, but still divided into two distinct cells by a transverse

partition. Now a transparent capsule is formed round the compound body, whilst the

two nuclei, which have hitherto retained their original appearance, gradually disappear,

and the bodies of the animals become converted into a number of granules. The

process of development continues within the capsule ; the granules, or germs, become

smaller and more numerous ; the partition between the two cells finally disappears ; and

the mature sac either passes entire from the body of the animal in which it is contained,

or bursting within its intestine, allows the numerous germs to be evacuated at once.

So far careful and patient investigations have traced the history of these minute

parasites ; but the ulterior development of the germs, and the mode in which the young

Gregarine again find admittance into the bodies of their destined victims, are still

enveloped in mystery.

DIVISION II.- RADIATA.

General Characters.-The animals arranged under this second division of the

animal kingdom, are generally distinguished by the radiate form of their bodies, -that

is to say, all the parts of which the creature is composed are arranged circularly round

a common centre. In some instances, however, this radiate arrangement of the organs

is not readily recognizable, although in other respects the animals approach the true

radiate forms so closely, that it is difficult to place them in any other position.

In complexity of structure some of the lower forms of Radiata scarcely seem to

exceed the simple creatures belonging to the preceding division, consisting of a mere

bag or digestive cavity furnished with a few tentacula or feelers. Still, even in these, an

advance in organization is perceptible ; for although the substance of which they are

composed appears to differ but little from the sarcode of the Protozoa, they can never,

like these, be regarded as mere aggregations of cells, each capable of a separate and

independent existence. But as we advance from these low forms towards the higher

classes, we find the complication of structure constantly on the increase : instead of a

membranous bag, either side of which will serve equally well as a skin or a stomach,

we soon find a marked distinction between the outer coat and the membrane lining the

digestive cavity; and this goes on increasing until in the highest forms (some star-fishes

and sea-urchins) , the former consists of a most complicated mosaic of calcareous plates,

and the latter becomes converted into a long convoluted intestine, furnished sometimes

with a very curious masticating apparatus in the mouth, and with an anal opening for

the discharge of the refuse of digestion. The other organs of the body also partake of

the same advancement : a nervous and circulatory system, and a complicated system of

locomotive organs, gradually make their appearance ; singular organs, supposed to be

organs of sense, occur in some forms ; and the function of reproduction, which in the

lower forms appears to be principally executed by a plant-like budding and division of

the parental substance, is at last confined to certain organs exclusively appropriated to

that purpose.

The nervous system, when present, is still very imperfect, and almost rudimentary ;
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it partakes ofthe radiate arrangement of the body ; and in its most perfect condition

consists ofa ring of ganglia surrounding the mouth, and giving off nervous filaments to

each of the segments of which the body is composed . The organs which have been

regarded as special organs of sense, occur by no means universally ; they will be

noticed in treating of the groups in which they are met with. A system of vessels

exists in many of these animals ; but it is only in the highest class that we find a dis-

tinct circulatory system, with a sac-like heart for the propulsion of the nutritive fluid.

In these also the function of respiration is sometimes assisted by a system of aquiferous

vessels, which serve to conduct the water to different parts of the body ; but this is the

only trace ofany special respiratory apparatus in the animals under consideration. In

the majority, respiration appears to be effected by the simple contact of the surface of

the animal with the circumambient fluid. The functions of reproduction and loco-

motion are performed in such very different modes in the different classes, that it will

be as well to leave their consideration till we come to treat of these subordinate

divisions.

A faculty which is possessed by most of the Radiata is that of emitting phos-

phorescence in the dark, especially when irritated or disturbed. Although they have

this power in common with some other groups of animals, it is to the gelatinous free-

swimming creatures of this class that the phenomenon, well known as the luminosity

ofthe sea, is principally to be attributed. This phenomenon, the occurrence of which

is by no means uncommon on our own coasts in calm weather, is exhibited in the

greatest splendour in the seas of warm climates. The whole surface of the ocean is

there suffused with a pale light, which acquires the greatest brilliancy when the water

is in any way disturbed. The passing ship leaves a brilliant illumination in its wake ;

the waves, in their gentle heavings, break into sparks and flashes of light ; the oars of

moving boats are seen dripping with living jewels when taken out of the water, and

each stroke produces a sparkling streak. This general luminosity is due to innumerable

minute animals, amongst which larger and more brilliant species may be seen swimming

in splendour, some like balls of living fire, others like waving bands of flame. The

majority of these creatures belong to this division , and principally to the class of

Discophora, well known to most of us as Medusa or jelly-fishes . In some localities the

Noctiluca, a singular little animal belonging to the class of Siphonophora, also plays an

important part in the production of this phenomenon. The phosphorescence is supposed

to be produced by the slimy fluid with which the bodies of these animals are generally

endued, and in which the urticating properties possessed by many of them also appear

to reside .

Divisions.-The Radiata may be divided into five classes ; but their classification,

in spite of the great attention which has lately been paid to them, still remains involved

in considerable uncertainty. The first class, containing the polypes (POLYPI) , consists

of animals of a more or less cylindrical form, which are generally attached by one

extremity to some solid submarine substance, and furnished at the other with an oral

opening surrounded by tentacles. Most ofthese are compound animals , constructing a

common horny or calcareous domicile ; each polype inhabiting a separate cell, within

which it can contract itself at pleasure.

The second class, the DISCOPHORA, includes the animals well known as jelly-fish .

They consist of a more or less convex disc or umbrella (Fig. 27) , at the centre of the

lower surface of which the mouth is situated, generally surrounded by four arms. The

animals swim freely in the water by the alternate contraction and expansion of the
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disc, the circumference of which is generally furnished with filiform tentacles of great

Fig. 27.-Pelagia.

extensibility. The body is naked, gela-

tinous, and transparent.

The animals constituting thethird class,

the CTENOPHORA, are, like the preceding,

of a gelatinous consistency and glassy

transparency ; but the body, instead of

being discoid, is generally more or less

ovatein its form (Fig. 28), and the animals

swim by the action of a number of cilia

arranged in rows upon their surface . The

mouth is situated at the anterior extremity

of the body; and at the opposite end there

is an anal opening. Most of them possess

a pair of extremely extensible filiform ten-

tacles, which are generally concealed,

when not in action, in small cavities formed

in the substance ofthe body.

The fourth class, the SIPHONOPHORA,

is composed of creatures, the structure of

which is still in many cases but little

known. Like the animals of the two

preceding classes, they swim freely in

the sea, and their bodies are also gela-

tinous and transparent ; they are generally

furnished with a peculiar cartilaginous support, and with closed air-bladders, which

serve as floats to maintain them at the surface of the ocean.

In the fifth and last class, the ECHINODERMATA, we find the

most highly organized forms of Radiata. These possess a

coriaceous skin, in which a deposit of calcareous matter takes

place, often to such an extent as to form a shell inclosing all

the soft parts of the animal. They generally creep along the

bottom of the water, by means of a great number of tubular

suckers, which can be protruded at pleasure through openings

left in the plates of which the calcareous covering is composed.

The radiate arrangement of the parts is perhaps more distinctly

recognizable in some of these animals (the common star-fish, for

example) than in any other members of this division ; it is in

these only that any trace of a nervous system has been dis-

covered.

CLASS I.-POLYPI.

Fig. 28.-Cydippe.

aa, tentacula; b, mouth ;

c, anal opening.

General Characters.-The class of Polypi includes a great number of animals,

most of which are of very simple construction. They are all aquatic in their mode of

life ; and by far the greater number inhabit the sea, a very few only being found in

fresh water. Most of them live in societies of greater or less extent, supported on a

common stock, or polypidom, which is sometimes horny, sometimes calcareous. The

little creatures are either imbedded in cavities, formed immediately in the substance of
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this support, or in a sort of flesh which sometimes incrusts it, or inclosed (as in the

horny polypidoms) in minute cups or tubes, from which the body can be protruded at

pleasure, and again retracted at the approach of danger, or during repose . These social

polypes are always of small size, although the structures produced bythe united labours

of successive multitudes are often sufficient to produce important changes in the face of

nature. Many of the solitary species, however, attain a considerable magnitude.

The bodies of these animals are generally cylindrical in form, with a fringe of

tentacles, or arms, frequently consisting of a considerable number, surrounding the

anterior extremity, in the centre of which the mouth is situated . The mouth is the

only aperture of the digestive cavity ; it is quite destitute of any masticating ap-

paratus.

The skin in the compound polypes, which are able to retract themselves into firm

cells or tubes, is exceedingly soft and tender ; but in the solitary species it frequently

acquires a leathery consistence, forming a closed sac, within which the more delicate

tentacles can be retracted at pleasure. In many cases the skin contains urticating

organs, consisting of minute transparent vesicles, from which long spiral threads and a

caustic fluid are emitted, which cause a stinging sensation on coming in contact with

the skin.

Reproduction takes place in these animals both by means of ova, and by germina-

tion or budding. The sexes are always united in the same individual.

Divisions.-The Polypes are commonly divided into three orders . In the first, the

Hydroida, the animals are generally compound, and invested with a horny tubular polypi-

dom ; the digestive cavity is excavated in the substance of the body without any proper

lining membrane ; and the reproductive organs are always external. In the second order,

the Asteroida, the polypes are always compound ; the mouth is surrounded by eight

tentacles ; the digestive cavity is lined with a membrane, and the ovules are produced

in the interior of the animal. The polypes in this order are imbedded in a more or

less fleshy mass, which is generally supported on a horny or calcareous axis. The

polypes of the third order, the Helianthoida, are single, and either possessed of a certain

power of locomotion, or imbedded in a calcareous polypidom. The mouth is generally

surrounded by a great number of tubular tentacles ; the stomach is furnished with a

distinct lining, and the ovaries are internal.

ORDER I.-HYDROIDA.

General Characters.—It is in the polypes of this order that we find the nearest

approach to the preceding division . The body in these generally consists of a homoge-

neous aggregation of visicular granules, held together by a sort of glairy intercellular

substance, and capable of great extension and contraction ; so that the creature can at

pleasure assume a great variety of forms, extending its body and tentacles until the

latter become so fine as to be almost invisible, and again retracting itself until it

acquires the appearance of a small gelatinous mass. The tentacula which surround

the anterior extremity are irregular in number ; they are capable of extension to a

very great length when seeking for prey ; and on coming in contact with any object

floating through the water, they immediately twine round it, and convey it to the

mouth. In some genera the tentacles appear to be tubular, the internal cavity being

continuous with that of the stomach. To assist in the capture of living prey, their

surface is commonly roughened with a series of granules, which in some cases contain

a curious poisonous or urticating apparatus. The mouth, which is situated in the
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centre of the circle of tentacles leads directly into a simple digestive cavity, which is

not lined with any membrane.

By far the greater number of these animals live in societies of greater or less

extent, supported on, and protected by, branched horny polypidoms. These are often

exceedingly elegant in their form, and many of them are familiar to every sea-side

visitor-by whom, however, they are generally regarded as sea-weeds. They consist

of continuous horny tubes, generally with a jointed appearance, and bearing the little

cup-like cells occupied by the individual polypes along the sides and at the extremities

of the stem and branches. The cells communicate by a perforation at the bottom,

with the general tubular structure of the poly-

pidom, which is filled with a substance appa-

rently very analogous to that of which the

polypes are composed, and serving as a sort of

common bond of union between the many in-

dividual animals occupying the same stock.

This common medullary pulp, as it is called,

may in fact be regarded as the most important

portion of the compound polype ; for it is by

the increase of this that the polypidom con-

tinues growing, and it appears to have the

power of producing new polypes, not only in

the fresh cells formed during growth, but also

in those which have already been occupied,

but which have been vacated by the death of

their former tenants . The growth of the poly-

pidom, according to Dr. Johnston, takes place

in the following manner :-"The ripe ovule

or bud discharged from its matrix settles and

fixes itself to the site of its future existence

by minute fibres, which pullulate from the

underside ; while from the opposite pole a pa-

pillary cone shoots up to a height determined

by the law which regulates the peculiar habit

of the species. The upward growth is then

arrested, andthe apex becomes enlarged andbul-

bous. The structure of this rudimentary shoot is at first apparently homogeneous, but very

shortly the separation between thesheath and the interior pulp begins to be defined, and is

made hourly more apparent by the pulp retreating inwards, becoming darker and more

concentrated. That portion of it, in the bulbous top of the shoot, goes on to further con-

densation and development ; and as it enlarges, so in proportion does the horny cuticle

that covers it expand apace, until it has gradually evolved into one or two cells, which

are still closed on all sides. The dark body of the polype is apparent through the thin

and transparent parietes ; and from its superior disc there are now to be seen some

minute tubercles or knobs protruding, which becoming insensibly but steadily more

elongated, constitute the tentacula of the polype, now nearly ready for a more active

life. By an extension of development, or by a process of absorption not well under-

stood, the top of the cell is at length opened, the polype displays its organs abroad, and

begins the capture of its prey-for, unlike higher organisms, it is at this, the period of

Fig. 29.-LAOMEDEA GENICULATA.

b, ovarian vesicles ; c, polype extending ;

d, extended polypes.
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its birth, as large and as perfect as it ever is at any subsequent period, the walls of the

cell having become indurated and unyielding, and setting a limit to any further increase

in bulk. The growth being thus hindered in that direction, the pulp, incessantly in-

creased by new supplies of nutriment from the polype, is constrained and forced into

its original direction ; so that the extremities of the tube, which have remained soft

and pliant, are pushed onwards, the downward shoot becoming a root-like fibre, and the

upper continuing the polypidom, and swelling out as before, at stated intervals, into

cells, for the new development of other polypes."-Brit. Zoophytes, p. 9.

A curious sort of circulation takes place in these creatures. It consists in the

alternate ascent and descent of a fluid containing granules, within the tubular stem

and branches of the polypidom, sometimes stopping just below the base of the polype,

sometimes reaching to the very stomach of the creature. The cause of the motion of

this fluid is still unexplained ; it starts from no fixed point, and has no fixed point

whence to return ; there is nothing in the structure of the animals to throw any

light uponthe subject, and the behaviour of the current itself, under artificial circum-

stances, only renders its explanation still more difficult. Thus Dr. Roget says :-" If

the currents be designedly obstructed in any part of the stem, those in the branches go

on without interruption, and independently of the rest." The object of the circula-

tion, however, appears, from Mr. Lister's experiments, to be exceedingly analogous to

that of the circulation of the blood in the higher animals.

The

In these, as in all other polypes, reproduction is effected both bybudding or gemma-

tion and by ova. The former mode of propagation necessarily takes place in all the

compound polypes, as the formation of these numerous societies is dependent upon a

continual vegetative growth or budding of the common substance. In these the new

individuals thus produced remain constantly attached to the parent stock ; and the

process by which this increase is effected has already been described . In the simple

naked polypes the buds only continue connected with the parent until they are suffi-

ciently mature, when they are thrown off to enjoy an independent existence.

mode of sexual reproduction varies greatly in the

different families, and will be best understood when

these come under consideration. We may observe

here, however, that the polypes of this order are dis-

tinguished from the rest of the class by having the

reproductive organs external ; and as these are only

developed at certain seasons, these zoophytes gene-

rally appear to be completely asexual ; whilst in the

two other orders the ova are produced in internal

ovaries, and these organs are constantly present.

Divisions.-The first family, Hydride, contains

only a single genus ( Hydra) of polype, some of which

may be met with in almost every piece of stagnant or

slowly-running fresh water. They are usually attached

to some aquatic plant, and their most favourite station

is amongst the rootlets of the duckweed, so common

in all our ponds. The animal, when extended, con-

sists of a long gelatinous cylinder, attached by one

extremity to the sub-aquatic plant, and furnished at

the other with very long tentacles, which it stretches about in the water in search of

Fig. 30.-Hydra.
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the minute animals on which it feeds. In a state of contraction it presents the

appearance of a mere gelatinous lump or button.

The tentacles, or feelers, are said to be tubular, and filled with an albuminous fluid.

They are furnished with a variable number of tubercles, arranged in a spiral manner

on the surface. These tubercles are beset with a number of spinigerous vesicles,

which serve as organs of touch, in the midst of which, at the apex of the

tubercle, a very singular organ of prehension is situated. Each spinigerous vesicle

consists of two sacs, placed one within the other, with a small cavity in the centre of

the inner one. At the point of contact of the two sacs is placed a long ciliary hair,

which projects from the surface of the tentacle. The organ of prehension, which is

called the hasta, consists of a sac opening at the surface of the tentacle, within which,

at the lower portion, is placed a saucer-shaped vesicle, supporting a minute ovate body,

which again bears a sharp calcareous piece called the sagitta, or arrow. This can be

d

pushed out at the pleasure of the animal,

serving to roughen the surface of the ten-

tacle, and afford a much firmer hold of its

living prey. It is supposed that a poison

is also ejected at the same time, as animals

when seized by the hydra are observed

to die almost instantaneously. Muscular

bands are observed running through the

substance of the tentacles ; some passing

from tubercle to tubercle, marking out

a series of lozenge-shaped spaces, and

others running in a longitudinal direction

through the tentacle. Of these, the former

have been regarded as extensor muscles,

the latter as adductors. But the action of

these muscles is apparently quite insuffi-

cient to explain the extraordinary exten-

sibility ofthe tentacles, which, from amere

tubercle, may be stretched out to the

length, in one species, of no less than

eight inches. "To produce this degree of elongation," says Dr. Johnston, " it seems

necessary to have superadded the propulsive agency of a fluid. Water flows, let us

say by suction, into the stomach throughthe oral aperture, whence it is forced by the

vis à tergo, or drawn by capillary attraction into the canals of the tentacula, and its

current outwards is sufficient to push before it the soft, yielding material of which

they are composed, until at last the resistance of the living parts suffices to arrest

the tiny flood ; or the tube has become too fine in its bore for the admission of water

attenuated to its smallest possible stream,-how inconceivably slender may indeed

be imagined ; but there is no thread fine enough to equal it, seeing that the tentacula

of Hydra fusca in tension can be compared to nothing grosser than the scarce visible

filament ofthe gossamer's web."

Fig. 31.-Tentacles of Hydra.

a. tubercles ; b, hasta ; c, d, spinigerous vesicles.

The most wonderful portion of the history of the Hydra consists in its extraordi-

nary powers of propagation. The most usual mode in which reproduction takes place

is by a process of budding or gemmation, in which some portion of the substance

of the creature is pushed out into a small tubercle ; this gradually becomes
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larger, and at length develops a circle of tentacles from its upper extremity. The

young animal is then complete, but generally remains attached to its parent for a short

time longer, stretching out its tentacles and taking food in precisely the same manner

as the old animal. Nor is it an unusual thing to behold the young one and the old

one struggling for, and gorging different ends of the same worm. Before the develop-

ment of tentacles on the young Hydra, and even after these have made their appear-

ance, a communication exists between the digestive cavity of the parent and that of

its offspring ; so that food given to either of them produces more or less distension of

the bodies of both . This communication, however, appears to close some little time

before the separation of the young animal.

After the young one is thrown off there remains no mark to show whence it had

been protruded . In warm weather the young Hydra are produced very rapidly, a

single polype sometimes bearing about as many as four young ones, depending from

various parts of the body. And no sooner is one of these thrown off than another

appears to take its place ; and, what is still more extraordinary, "the young ones them-

selves often breed others ; and those others sometimes push out a third or fourth gene-

ration before the first fall off from the parent.” —(Baker.) According to Trembley, the

average number of young produced by a single Hydra grisea, in summer, is twenty per

month ; but as each of these would in a few days be surrounded by a numerous family

of children and grand-children, all as prolific as itself, it may readily be imagined that

the monthly progeny of one of these creatures will be exceedingly numerous.

This mode of reproduction is, however, confined to the summer months. A different

provision is necessary for continuing the species from year to year. For this purpose,

in autumn, the Hydræ produce small bodies, which have been called oviform granules,

and which remain like seeds in the water, until the return of spring causes them to

develop a new race of polypes. Little is known of the true nature of these bodies,

which are regarded by Ehrenberg as female or hermaphrodite polypes, deprived of

tentacula and loaded with ova, like the female polypes, or ovigerous vesicles of the

following family.

Singular as are these natural modes of increase, they are surpassed by the very

curious phenomena presented by the artificial multiplication of the Hydra by the

mechanical division of its substance. On this subject, Trembley of Geneva, who dis-

covered and described the singular properties of this creature about the year 1744,

speaks as follows :-"I have opened a polype on my hand, extended it, and cut the

simple skin of which it is formed in every direction ; I have reduced it to little pieces,

and, in a manner, minced it. Theselittle pieces of skin, both those which did and

those which did not possess arms, became perfect polypes."

An operation which, to almost any other animal, would prove injurious or fatal, is thus

found, in the case of the Hydra, only to assist the propagation of the species. Wounds

heal up with marvellous facility ; and by cutting the creatures in various directions,

the most extraordinary monsters may be produced. A tail deprived of its head will

produce a fresh one in four or five days ; whilst the amputated head forms a new tail

in about the same time. These singular facts were received, as may be supposed, at

the time of their discovery, with no little incredulity ; but the testimony of numerous

observers leaves no room to doubt of their corrrectness, and the animals themselves are

so common that any one may repeat the experiments of Trembley and Baker for his

own satisfaction.

We have devoted so much space to the reproduction of these curious creatures, that
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the remainder of their history must be dismissed in but few words. Although com.

monly found attached by their caudal extremity, they are capable of moving from place

to place with facility, somewhat in the manner of a leech, by attaching the anterior

extremity at some distance from the tail, then detaching the latter, and drawing the

body up into a loop, so as to bring the tail close up to the head. This motion is then

repeated ; and the Hydra thus advances by a series of steps, each of the length of its

body. It can also glide almost imperceptibly on its base, and not unfrequently floats

in the water, hanging from the surface by its caudal extremity.

The Hydra are exceedingly voracious, and feed only on living animals. The larvæ

of insects, worms, and the minute crustaceous animals which swarm in all waters

constitute their principal food . Sometimes two polypes will seize upon the same worm,

when a dispute, of course, ensues, which occasionally ends in a very singular manner.

If the weaker of the two does not feel inclined to let slip a booty for which he has

perhaps been waiting with extended tentacles for several days, it sometimes happens

that each polype swallows the end which has fallen to his share, until at length the

worm being all gone, the mouths of the pair come into actual contact. They now find

themselves in a position of considerable difficulty, which is sometimes terminated by

the breaking ofthe worm ; but ifthis does not take place, the larger or stronger ofthe

two seizes upon his antagonist, and swallows him, worm and all. After a time the

swallowed polype emerges uninjured from his living tomb ; the worm, however, is

gone. One of the most singular circumstances connected with the digestion of the

Hydra-a digestion which, as we have seen, is capable of dissolving creatures of far

higher organization than itself—is, that the creature may actually be turned inside out

without any derangement of its functions ; the old inner surface now acts the part ofa

skin, whilst that which was the outer skin adapts itself without difficulty to the

performance of the work of digestion.

The polypes of the second family, the Sertularida, all live in societies, each polype

being inclosed in a sort of horny cup, supported on a branched polypidom of the same

consistence. The structure and mode of formation of these polypidoms, which are

amongst the most elegant productions of the sea, has already been described. Their

delicate arborescent forms are constantly to be seen attached to the sea-weeds left upon

www

the beach by the retiring waves. The

cups or cells containing the polypes are

sometimes placed at the extremity of

long stalks, sometimes arranged along

the sides of the stem and branches of the

polypidom ; and the family has been

divided into two sub-families, in accord-

Thewith these characters.

Laomedea geniculata, of which a figure

has already been given, is an ex-

ample of the former mode of growth,

characteristic of the sub-family of

Fig. 32. Part of Sertularia filicula. a, natural size ; Campanularina ; in the second arrange-
b, magnified.

ance

ment, the cells are sometimes placed

along both sides of the tubular portion of the polypidom, sometimes only in a

single series along the upper or lower surface of the branches. These constitute

the sub-family Sertularina. In some instances the stem springs from a proper root, so
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that the zoopayte is isolated. In other cases the roots of the polypidom creep over the

surface ofthe object to which it is attached, frequently covering large pieces of sea-

weed with a complete network of minute horny fibres, from various portions of which

spring the delicate plant-like structures which support the active polypes.

Independently of the reproduction bygemmation, which is a necessary condition of

their existence as compound zoophytes, the propagation ofthese

polypes is effectedbythe development at certainseasons ofpecu-

liar cells, called ovigerous vesicles (Fig. 33), which are regarded

bysome zoologists as fertile polypes. They are destitute of

tentacles and of digestive organs, and contain, when mature,

a number of minute ova ; after the discharge of these the

vesicles fall off, and the zoophytes appear completely sex-

less. The ova, when discharged, are active, and swim freely

in the water for two or three days, when they fix upon a spot

for their further development, settle there, and shoot up into

a polypidom similar to that from which they derived their

existence. This freedom of motion in the ova, of all stationary

animals, is one of the admirable provisions of nature for

securing the due distribution of her productions through the

world of waters ; for as these polypes in their mature state

are confined to a single locality, it is evident that if their

ova merely dropped to the bottom ofthe water, more ofthem

would be developed in a single spot than could conveniently

exist there ; the ova are consequently endowed with a

locomotive power, enabling them to emigrate to such a

distance from the parent stock, as to avoid all chance of inconvenient crowding. The

forms of some of these active ova or germs, as

described by Sir John Dalyell and Professor Van

Beneden, remind one strongly of the creatures

forming the next class, a circumstance which, when

taken in connexion with the fact that many animals,

apparently belonging to the following family, are

found to be only stages in the reproduction of the

Meduse, affords a strong argument in favour of the

views of some zoologists, who remove all the polypes,

belonging to the present order, into a position more

in accordance with the intimate connexion which

appears to exist between them and these higher

Radiata.

Fig. 33.-Sertularia pin-
nata.

a a, ovigerous vesicles.

The Tubularide, forming the third family of

hydroid polypes, are also for the most part social

animals, frequently possessing a polypidom, which,

however, when present, is of a much less firm con-

sistence than the horny framework of the Sertularida.

The polypes are never entirely retractile within their

tubes ; the upper extremity is enlarged into a clavate

head, surrounded by a variable number of tentacles.

The family is divided into two sub-families, the Tubulariadæ, in which the polypes

Fig. 34.-Eudendrium ramosum

(magnified).

D
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are inclosed in a polypidom (Fig. 34) ; and the Corynida, in which they are naked, or

only furnished with a rudiment of a polypidom. The genera are founded on the

arrangement and form of the tentacles.

The fertile individuals, when they have been observed, are generally mere knobs, in

which the tentacles are completely wanting ; and it is supposed that they derive the

nourishment necessary for the performance of their reproductive functions from the

active barren polypes. One mode of propagation exhibited by these animals is that of

the production of what have been called by Professor Van Beneden, "free or motive

buds." They are produced in little clusters of bulbs, which grow from the bases ofthe

tentacles at certain seasons, and for a certain period, after exclusion, possess a considerable

power oflocomotion. Sir J. G. Dalyell, in his account of Tubularia indivisa, informs us

that on quitting the parent the bud of this species develops some little tubercles, the

rudiments of the tentacles, from its under surface, and on these, as on so many feet,

move about the bottom of water. After a time it appears to select a position in which

to fix its permanent abode, when " it reverses itself to the natural position, with the

tentacula upwards, and is then rooted permanently by a prominence, which is the

incipient stalk, originating from the under part of the head. Gradual elongation of

the stalk afterwards continues to raise the head, and the formation of the zoophyte is

perfected." Other ovules undergo a certain degree of development whilst still inclosed

in the ovisac, and are excluded from this shelter in a form somewhat resembling that

of the common Hydra. They then fix themselves, and become gradually developed

into the form of the parent animal. Many polypes, apparently belonging to this

family, give origin, by a process of gemmation, to young Medusa , which again produce

ova, from which similar polypes are developed. The observation of this fact has given

rise to the theory of what is called the " alternation of generations,"-'-a theory which

has been applied by its originator, Stemstrup, to several other classes of animals.

Some of these polypes attain a considerable size ; the Corymorpha nutans, one of the

most beautiful of the group, attains a length of four inches and a-half. Of the beauty

of its appearance, Messrs. Forbes and Goodsir, who discovered it in the British seas,

speak in the following terms :-"When placed in a vessel of sea-water, it presented

the appearance of a beautiful flower. Its head gracefully nodded (whence the appro-

priate specific appellation given it by Sars), bending the upper part of its stem. It

waved its long tentacula to and fro at pleasure, but seemed to have no power of con-

tracting them. It could not be regarded as by any means an apathetic animal, and its

beauty excited the admiration of all who saw it." The general colour of the creature

is a delicate pink, with longitudinal lines of brownish or red dots. The tentacles are

very numerous and long, and of a white colour ; and the ovaries, which are situated

immediately above the circle of tentacles, are orange. Most of the Tubularida inhabit

the sea ; but one species, the Cordylophora lacustris, is found in the dock of the Grand

Canal, Dublin, in water which is perfectly fresh.

ORDER II.-ASTEROIDA.

General Characters.-The asteroid polypes are all compound animals, inhabiting

a polypidom, which consists of a fleshy external layer, supported upon a calcareous axis.

The polypes which are imbedded in this fleshy mass are furnished with eight flat

tentacles, placed in a single circle round the mouth, and not unfrequently toothed or

fringed on their margins. The outer integument consists of two membranes, which are

so thin on the portion of the creature which can be protruded from its cell as to permit
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the internal organs to be seen through them with ease. Towards the base of the body,

however, the outer ofthese membranes increases in thickness, and becomes continuous

with the common covering ofthe polypi-

dom, in which, in most of the asteroid

polypes, minute particles of carbonate

of lime are secreted, forming either spi-

cula or small granulated masses, which

give increased stability to the whole. The

inner membrane, retaining its delicacy of

texture, is continued through the cell of

the polype, lining this as well as the nu-

merous canals which penetrate in minute

ramifications to all parts of the poly-

pidom. The stomach is a distinct mem-

branous sac or tube, commencing imme-

diately within the mouth, occupying the

centre of the cylinder formed by the

outer integuments, with which it is con-

nected by eight membranous partitions,

which alternate with the bases of the

tentacles, and divide the space between

thewalls ofthe stomach and the skin into

eight equal compartments. These parti-

tions are continued beyond the termi-

nation of the stomach in the form of

membranous plaits or folds, between

which some filamentous organs are to be

seen, which have been regarded by some

Fig. 35.- Red coral (Corallium rubrum).

zoologists as the ovaries. It appears, however, that the ova are produced from

2

Fig. 36.-Reproduction of Alcyonium .

1

1. Section of Alcyonium, showing, a a, polypes; b b, canals cut across,

some containing ova. 2. Acanal more highly magnified. a, ama-

ture egg; b, an ovule commencing its development.

the inner surface ofthe

membrane lining the

canals of the polype

mass, and not in pecu-

liar organs set apart for

this purpose ; conse-

quently, the true office

of the organs just men-

tioned, still remains un-

determined. The sto-

mach is perforated at its

termination, so that it

communicates with the

internal canals ; but

the opening is capable

ofbeing closedby means

of a circular muscle.

Theova first make their appearance in the form of little tubercles, which gradually

increase in height, and become narrowed at the base, until they form small seed-like
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bodies, adhering by a short stalk to the membrane from which they have arisen. In

process oftime this stalk becomes absorbed, andthe eggs are set at liberty to commence

their further development. For this purpose, however, they must get out of their

prison, an undertaking not altogetherunattended with difficulty. The eggs gradually

work up to the base of the stomach, which, as we have already stated, is perforated

with a dilatable opening ; but the sphincter muscle, which acts the part ofa porter at

this living door, appears occasionally to entertain some doubts of the propriety of

allowing the egress of the young fry, and the eggs are frequently repulsed from the

opening before they are permitted to effect a passage into the stomach. From this

cavity they are at last ejected into the open sea, where they swim about for a time

by means of cilia, in the full enjoyment of a freedom, which, however, is soon to

end.

Divisions. This order of Zoophytes is divided into four families, from characters

derived from the nature of the polypidom. In the first, this consists of a series of

parallel tubes, each of which serves as a habitation . The tubes are generally of a cal-

careous nature, and are united together by transverse partitions. This family is called

Tubiporida, from the name of its most typical genus, Tubipora ; of this only a single

species is known, the red "Organ coral " (Tubipora musica), inhabiting the Indian

Ocean, in which the polypidom is of a deep crimson colour, contrasting strongly with

the bright green of the living polypes.

In the family Alcyonide, one of the British members of which has received from

our fishermen the elegant appellations

of Cow'spaps, Dead man's toes, and Dead

man's fingers, the polypidom is of a

spongy nature, and contains a multi-

tude of minute calcareous concretions

which serve to give firmness to the

fabric. When the polypes are con-

tracted, the surface of the polypidom,

which is covered with a coriaceous

skin, is seen to bear numerous scattered

stellate marks, which, on examination,

are foundto consist of eight rays corres-

pondingwith thetentaculaofthe polypes

which are to be protruded from these

spots. The cells occupied by the polypes

are placed at the terminations of canals

which run through the polypidom,

and which, by their union with each

other, serve to maintain a communication between the individual polypes constituting

the mass. The rest ofthe polypidom is made up ofa transparent gelatinous substance,

containing the calcareous spicula above mentioned, and pervaded by numerous small

fibres, which form a sort of irregular network. The Alcyonida are always attached to

submarine bodies. The species already mentioned is exceedingly common round our

coasts; so much so that, as Dr. Johnston says, scarce a shell or stone can be dredged

from the deep that does not serve as a support to one or more specimens." It often

covers these objects with a simple crust of about an eighth of an inch in thickness, but

far more frequently rises up from the surface of attachment in conical or finger-shaped

Fig. 37.-Alcyonium.

A, a portion enlarged, showing the polypes.

C6
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lobes, from the varied forms of which it has obtained, in the vocabularies of our mari-

time population, the expressive, if not very refined, names already mentioned. *

One of the most remarkable species belonging to this family is the Alcyonium poculum,

or Neptune's cup, which is found upon the coral reefs in the eastern Archipelago. The

polypidom ofthis zoophyte, which bears some resemblance to a wine glass in form, is

sometimes as much as three feet in height, and eighteen inches in diameter at the

mouth.

In the Gorgonide, which constitute the third family of asteroid polypes, the calca-

reous matter when present, instead of being scattered in

theform ofgranules or spicula throughout the substance

of the polypidom, is collected into a solid central axis,

covered by the fleshy mass in which the polypes are

imbedded. The axis is sometimes calcareous, sometimes

horny, and in some curious forms it consists of a mixture

of both substances ; as in the Isis hippuris, a species

inhabiting the Indian seas, the axis of which is formed

ofa series of calcareous joints united together by horny

rings (Fig. 38). Most of the species possessing a horny

axis (Gorgonia, and allied genera) grow in amore or less

arborescent form ; but in some species, well known in a

dried state as " sea-fans," the longitudinal branches

are united at irregular intervals by a number of trans-

verse pieces, which are composed of a continuation of

the horny axis, covered with the cortical substance, and

bearing polypes exactly like the main stem and branches.

Fig. 38.-Part of axis of Isis

hippuris.

But there is one species belonging to this family, with the stony axis of which most

ofus have been acquainted from our earliest years, although it is probable that many are

still ignorant of its origin. This is the Corallium rubrum (Fig . 35), the animal which pro-

duces the common red coral, a substance of great beauty, and, at one time, of consider-

able value. In Persia, China, and Japan, coral ornaments are still valued as highly

as gold, and large quantities of them are manufactured in Naples for the eastern mar-

kets. The zoophyte appears to be confined to the Mediterranean Sea, where it grows,

especially on the southern coasts, attached to rocks at considerable depths in the sea.

It is fished up from the deep by means of nets and other instruments, which, like many

other things in these early homes of civilization, have undergone little or no change

in their construction for many centuries. But the fishery is one of considerable import-

ance to the countries which carry it on ; and a great number of the popular tales and

legends of the inhabitants of the south coast of Europe are connected with this favourite

employment. So completely ignorant were the older writers of the true nature of

coral, that some of them even referred it to the mineral kingdom ; and even as lately

as the middle of the last century, naturalists were in the habit of regarding coral as a

vegetable production. This opinion was further supported by the discovery of the

supposedflowers of the plant, by an Italian naturalist, who gave the world an exceed-

ingly full description of their structure. So firmly had the belief in the vegetable

nature of coral taken root, in the minds even of scientific men in those days, that

• The popular names ofthis species, the Alcyonium digitatum, in most countries, are derived from

its fingered appearance ; the French call it Main de mer, or "sea hand;" the Germans, Diebshand, or

"thief's hand," and Fingerkork.
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when a surgeon of Marseilles, who had examined the zoophyte either with more care

or more judgment than his predecessors, found, to his astonishment, that the so-called

flowers were really animals, endowed with the power of voluntary motion, even

Reaumur, to whom he forwarded an account of his discovery, thought it advisable,

when communicating it to the Academy of Sciences in Paris, to conceal the name of

the discoverer, lest he should be exposed to the derision of his contemporaries-for that

learned body considered the statement so exceedingly improbable that it could not be

entertained for a moment.

Fig. 39.-Pennatula.

a, a single polype magnified.

The zoophytes of the three preceding families all grow attached by the base to

rocks or other submarine bodies ; in those of the fourth family, the Pennatulida, on

the contrary, the polypidom is completely unattached, and they are only retained in

their proper position bythe insertion of the lower portion into the sand or mud of the

bottom of the sea. The main stem ofthe

polypidom of these animals is fleshy,

but furnished with an internal bony axis,

which, however, does not reach to either

extremity of the stalk. The polypes are

not situated upon this portion, but upon

a series of lamella, which stand out upon

each side of the stalk, giving the whole

creature, in some cases, the appearance

of a large quill-feather. It was formerly

supposed that these polypes swim bythe

waving of the pinnæ to and fro in the

sea; and as some of them are most bril-

liantly phosphorescent, the beautiful

appearance which would be presented by

the motion of such a splendid undulating

meteor through the water may, perhaps,

be imagined. In the words of Dr. Grant,

Fig. 40.-Portion of Virgularia Mirabilis, magni- " a more singular and beautiful spectacle

fied, showing the polypes.
could scarcely be conceived than that

of a deep purple Pennatula phosphorea,

with all its delicate transparent polypi expanded, and emitting their beautiful phospho-
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rescent light, sailing through the still and dark abyss by the regular and synchronous

pulsations of the minute fringed arms of the whole polypi." But, unfortunately for

this charming vision, all that we know of the habits of these creatures tends to show

that, although certainly not rooted to one spot like the other polypes, they are com-

pletely sedentary in their mode of life, remaining always in one place, with the base

of the central stalk buried in the soft bottom ofthe sea.

These zoophytes vary considerably in form. In some cases, of which the Pennatula,

or "sea-pen" already figured, may serve as an example, the central stalk is of moderate

length, whilst the pinne are tolerably long, giving the creature so completely the

appearance of a feather, that, to use the words of Lamarck, " it seems, in fact, as if

nature, in forming this compound animal, had endeavoured to copy the external form

of a bird's feather." In some genera, Virgularia and Pavonaria, to which the name

of " sea-rushes " has been given, the central stem is very much prolonged, some of

them measuring between three and four feet in length. The polypiferous lobes are

comparatively short.

ORDER III.-HELIANTHOIDA.

General Characters.-The Helianthoid polypes, of which the common sea-

anemones, of our coasts, may serve as an example, approach much more closely in

their structure to the Asteroid than to the Hydroid polypes. In fact, it has been pro-

posed by some zoologists to confine the name of

polypes to the two former orders, removing the

last-mentioned group to another position amongst

the Radiata. Like the Asteroid polypes, the

animals forming the present order have a

stomach, consisting of a sac quite distinct

from the outer walls of the body ; like them,

also, the space between the stomach and the

outer integuments is divided into cells, by mem-

branous or muscular partitions, upon which the

ova are produced. But, instead of eight flat

fringed organs, the mouth is surrounded by a

variable number of tubular tentacles, which

are generally very numerous, and arranged in

multiples either of five or six ; and the lamella of the interparietal space follow the

same rule as to number.

Fig. 41.-Actinia Mesembryanthemum.

Some ofthem, as the Actinia, are free and naked ; but the greater number secrete a

calcareous polypidom, which, however, differs widely from that of the preceding order.

Instead of the polypes being imbedded in a fleshy or leathery mass, supported on a

calcareous or horny axis, the cells inhabited by the Helianthoid polypes are hollowed

out immediately in the stony polypidom ; the lamellæ, which divide the space between

the outer skin and the stomach into compartments, being also supported by a calcareous

plate ; so that when the polypes are removed the cells still exhibit a radiate struc-

ture. The Actinia, one of the commonest species of which is represented in the

above figure, will furnish us with a very good idea of the individual polypes of this

order.

These animals generally consist of a cylindrical body, truncated or cut off at the two
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extremities ; the lower surface, which forms a flat disc, adheres, by means of a glutinous

secretion, to rocks or other submarine bodies ; whilst the upper is perforated in the

centre by the oral aperture, and furnished with a variable number of tentacles, which

in many species are exceedingly numerous, and tinged with the most vivid and delicate

colours. The skin ofthe sides of the animal is of a much firmer texture than that of

either the oral or basal disc. At the upper edge it forms a sort of border, which com-

pletely conceals the more delicate tentacles during contraction, when the animal

presents the appearance of a conical lump of flesh, with a slight impression at the apex.

The stomach is a plaited membranous bag, which, when the animals are exceedingly

hungry, is not unfrequently turned completely out of the oral aperture in the form of a

semi-transparent bladder, constricted in various parts into lobes of greater or less extent.

When the stomach is protruded in this manner, some

small white filaments are often to be seen projecting

from an opening at the bottom of the sac ; these have

been regarded as ovaries by some authors, but they

seem rather to be the male generative organs. The

space between the stomach and the outer walls of the

body is divided into compartments by a series of

muscular lamella, by the action of which the various

changes in the form ofthe creature are effected . Many

of these lamellæ do not reach the stomach ; so that

they form projecting leaflets, with a free margin, upon

which the true ovaries are produced.

a

Fig. 42.-Section of Actinia.

a, cavity of stomach; b, surround-
ing chambers.

The extension of these animals is effected by the imbibition of water, either through

the mouth or the pores ofthe tentacles. This fills the interparietal space, and is forced

thence into the tentacles ; the little pores at their tips being kept closed until every part

of the creature is distended to the utmost, often presenting a most beautiful appear-

ance. The contraction of the walls of the body, and of the perpendicular lamellæ,

soon forces out this water, whenthe Actinia wishes to contract itself ; the water passes

off through minute pores at the tips of the tentacula ; and when the contraction is

sudden, it is sometimes ejected to a distance of a foot or more.

The ova ofthe Actinis, like those of other polypes, are active when first excluded .

For several days they swim freely about, by means of the cilia with which they are

furnished ; then fix themselves, and, after passing through a series of changes, gradually

assume the likeness of the parent. In the Actinic the ova are frequently hatched, if

such a phrase may be allowed, within the chambers of the interparietal space ; and after

remaining in these cavities for some time, the young animals are ejected through the

mouth. The same circumstance may probably occur in other groups of Helianthoid

polypes ; but these do not present themselves so readily to the continued observation of

naturalists.

The polypidom of the Helianthoid zoophytes is essentially a cast in carbonate oflime

ofthe structure of the animal. It is presented in its simplest form by the Fungia-a

group of corals in which the polypidom is inhabited only by a single polype. In these,

when the polype is very young, only a small number (generally six) of calcareous

lamellæ are developed. As the animal increases in size, others are produced between

those first formed ; others again between these ; and so on, until at length the number

ofthese stony rays becomes quite extraordinary. The mode of formation of the com-

pound corals is very similar to that ofthe Fungia, except that in the former the increase
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ofsize ofeach polype, and, ofcourse, also ofthe cell which it inhabits, is restrained within

much narrower bounds,-the Fungia growing

apparently for an indefinite period, and con-

stantly increasing the size of their polypidom

by shooting out fresh rays ; so that the outline

ofthe original cell is very soon entirely lost.

The arrangement of the individual polypes, in

the compound Helianthoida, varies in the

different families, and the form of the coral

varies with it.

3

Humble as these creatures are, their opera-

tions occupy an important place in the history

of the globe. Islands-some of them of

considerable size, and affording a habita-

tion to an entire race of human beings-

owe their elevation (from the bottom of the

ocean, and the solidity which enables them

to resist the continual action of the tremen-

dous breakers of the tropical seas) to the

labours of these apparently contemptible

agents ; and in the geological periods of the world's history they appear to have played

even a still more important part.

Fig. 43.-Development of Fungia .

Three kinds of coral-reefs are distinguished. Nearly all the shores of the seas

inhabited by the reef-building corals, which occupy a broad zone extending between

20 and 30° of latitude on each side of the equator, are more or less fringed with their

living walls ; these are called skirting reefs. Other reefs are sometimes met with at a

much greater distance from the shore, although still, to a certain extent, running

parallel to its outlines. To these the name of barrier reefs has been given ; the most

remarkable ofthem is the great reef which runs along the north-east coast of Australia.

The third form of reef is presented by a great number of the Polynesian islands. Many

of these are of a crescent-like form, or even sometimes completely circular, inclosing, as

within a wall, a basin of still water (called a lagoon) , in which the more delicate marine

animals find a welcome refuge from the tumultuous waves which rage without. These

islands, which are called atolls or lagoon-reefs, are generally highest on the windward, or

eastern side, against which the waves are continually dashing with great violence ; the

polypes, from some cause still unexplained, building with greater rapidity on that

portion of the reef which is constantly exposed to the action of the breakers. On the

opposite or leeward side, the reef is seldom completed ; so that at this part the lagoon

usually communicates with the open sea by an opening of variable width. As exposure

to the air appears quickly to be fatal to these polypes, they never raise their habita-

tions quite to the surface of the water, usually stopping at four or five feet below low-

water mark. It is evident, therefore, that the living polypes can have nothing to do

with the final elevation of the coral islands above the level of the sea ; and we find that

this is due to the action of the very waves which appear to threaten the infant island

with destruction . The violence of the storm breaks off large fragments from the lower

parts of the reef, and washes them up to its surface, where they rest, and gradually

become agglutinated together by a constant deposit of calcareous sand, produced by the

disintegration of the coral. In course of time these deposits rise above the surface,
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when some floating cocoa-nut is thrown upon the beech, and germinates in the sandy

soil. Things go on rapidly now. Birds visit the new-formed land ; new species of

vegetation arise ; and each plant, by the decay of its fallen leaves, assists in the forma-

tion of a layer of mould in which other plants may grow. Assisted by a tropical sun

and a moist atmosphere, vegetation becomes luxuriant ; and the barren sandy spot, so

recently raised from the bosom of the ocean, is soon converted into one of the most

delightful abodes of man. The circular form assumed by these islands has led to the

assumption that the coral of which their foundations are composed has been reared either

upon the rim of the crater of some submerged volcano, or, when the islands are of

large size, upon a ridge of elevated ground surrounding a basin, like many that may be

met withupon the present earth . The principal difficulty, in the way ofthis supposition,

is, that the polypes are found never to build or live at greater depth than from 120 to 180

feet; and it is almost impossible to imagine that the volcanoes ofthe continent, which is

now submerged in the Pacific Ocean, were all so nearly of the same height, that their

summits would come within this distance of the surface ofthe water. An equal or still

greater difficulty presented itself in the case ofthe barrier reefs, to the most considerable of

which we have already referred . The great barrier reef of New Holland is more than

1000 miles in length ; for about 350 miles it is quite continuous ; and it is evidently

impossible to admit that a chain of mountains is submerged in this place with summits

so very uniform in height.

To solve this difficulty, a most ingenious hypothesis has been put forward by Mr.

Darwin. That gentleman considers that the observations made by him in the Pacific

and Indian Oceans justify him in asserting that the whole of the bottom of these seas

is undergoing considerable change of elevation ; some portions of it gradually rising

(areas of elevation) , and others as gradually subsiding (areas of subsidence) . The

following diagrams will show how these suppositions serve to explain the formation of

A

Fig. 44.

A

Fig. 45.

coral islands. In the first diagram, A represents the peak of an island, which may be

regarded as the summit of a submerged mountain. The coral polypes, labouring in

their accustomed vocation, would construct, at such a distance from the actual shore as

would furnish them with a suitable depth of water, a skirting reef, C. But the island

is not stationary ; it is sinking very slowly ; and, in process of time, we find that only

a small portion of the central peak is still above the water, whilst the corals have gone

on working so as to keep themselves always at the same, or nearly the same height ;

although the reefs which they form, instead of being only a few hundred feet from the

shore ofthe island, are now at a distance, perhaps, of several miles. But matters go

still further the subsidence still continues ; the original island disappears beneath
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the waves ; the deposition of debris upon the surface of the coral reef, raise

it above the surface ; and it becomes

a lagoon island, in the manner already

described. Few things in nature, per-

haps, can give us a more vivid perception

of the power of that Omnipotent Creator

at whose command these apparently in-

significant creatures rear their stupendous

edifices from the deep. Some idea of the

number of architects required to produce

these vast results may be obtained from

the following remarks of Mr. Dana's :-

A

Fig. 46.

"Calculating the number of polypes that are united in a single Astræa dome twelve

feet in diameter, each covering a square half-inch, we find it exceeding one hundred

thousand ; and in the Porites of the same dimensions, in which the animals are under a

line in breadth, the number exceeds five and a-half millions. There are, consequently,

five and a-half millions of mouths and stomachs to a single zoophyte, contributing

together to the growth ofthe mass." From age to age, from the earliest periods to

which the study of fossils can carry the history of our planet, to the present time,

countless millions of these humble zoophytes have been ceaselessly toiling, separating

calcareous matter from the waters of the ocean, and fixing it in a permanent and solid

form ; and immense beds of calcareous rock, in various parts of the world, bear witness

to their unceasing activity, perhaps even more than the coral islands of the recent

seas.

Like the greater number of radiated animals, the Helianthoid polypes possess

urticating organs, which consist of minute capsules imbedded in the skin, containing

a spicule, or a spiral thread, of great delicacy, and apparently, also, secreting an

acrid fluid of some sort, which exerts a poisonous action upon any soft living

tissues with which it may come in contact. The effect of this urticating power

is seen in the speedy death of small fishes, and other marine creatures, which tempt

their fate by straying carelessly amongst the tentacles of our common Actinia, several

ofwhich produce a slight sensation of heat even in the human skin. One of these, in

fact, the Anthea cereus, is said to sting very severely.

Divisions. In this, as in the preceding order, the characters of the families are

derived from the structure ofthe polypidom. In the first family (the Madreporida, or

"tree corals,") the polypidom is much branched, and composed of a porous substance, in

which the openings of the polype cells occupy the summits of tubercular prominences of

greater or less elevation. These cells are generally almost round ; sometimes they are

nearly superficial, but in many cases reach nearly to the centre of the coral . The rays

are few in number, and rarely meet in the middle of the cell. The polypes are usually

small, and possess only twelve short tentacles placed in a circle round the mouth.

The family of Cyathophyllida, or " cup corals," form polypidoms of a more or less

cup-like shape, with the cell occupied by the polype at the upper extremity. The

polypes are large, and furnished with many tentacles, and the rays of the cells are also

numerous. This family may be divided into two sub-families, according as the cell

occupied by the polype is divided or not fromthe lower portion of the polypidom by a

transverse partition. Species of both these groups are found in deep water off the

British coasts.
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It is to the third family, the Astraide, especially that the formation of the coral

Fig. 47.-Astræa viridis.

a a, expanded polypes ; bb, polypes with-

drawn into their cells ; c, coral un-

covered by flesh, showing the cells.

reefs is to be attributed. In this the corals

usually form thick stony masses ; the stony

rays ofthe cells are exceedingly numerous, and

the cells themselves penetrate deeply into the

mass ofthe coral, although they are generally

partially divided by imperfect transverse par-

titions. Most of the zoophytes of this family

appear to increase by a sort of spontaneous

division, instead ofbygemmation. Bythismeans

the body of the polype, and the cavity which

it occupies, are in many cases not distinctly

circumscribed ; and the latter form curious,

elongated, winding depressions in the surface

of the coral . A very well known example of

this form is presented by the brain coral

(Maandrina cerebriformis).

In the fourth family, the Fungido, to which

wehavealready referred, the polypes are single,

and often attain a considerable size. The poly-

pidoms form oblong or roundish masses, furnished with an extraordinary number of

rays ; the outermost of which project from the circumference without being confined

by any outer walls. The polype occupies the whole of this radiated edifice ; it is

furnished with a tubular mouth in the centre, and with numerous short, round tentacles,

which are scattered over the upper surface.

The family Zoanthida consists ofsomewhat clavate polypes, presenting a considerable

resemblance in their general structure to the Actinia. They differ from these, how-

ever, in being social in their mode of life, a number of the polypes being united

by a common creeping stem, which

attaches them to some submarine

object, and from which new polypes

are produced at intervals as it runs

along. The mouth is surrounded by

a single row oftentacles.

Fig. 48.-Zoanthus.

We now come to the family of

Actiniade, or " sea anemones," the

structure of which has already been

described. A considerable number

of these polypes occur on our own

coasts ; but it is in the seas of tropical

latitudes that they are to be found

in the greatest profusion, and presenting the most beautiful appearance. Ellis, in

speaking of our British species, says :-" Their tentacles being disposed in regular

circles, and tinged with a variety of bright lively colours, very nearly represent the

beautiful petals of some ofour most elegantly fringed and radiated flowers, such as the

carnation, marygold, and anemone,"-and travellers describe the beauty ofthe tropical

species in still higher terms of admiration . Thus are the wonders of nature exhibited

in her minuest productions. A race of beings, comparatively unseen and unnoticed by
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the unobservant eye, presents all the beauty and perfection of mechanism which pre-

vails in the higher orders of the animal creation ; so truly has it been observed that

the wonders of the microscope fully equal, if they do not actually surpass, those of the

telescope. Thus is everything, even in the very depths of the ocean, and however

minute, wisely adapted to the purposes of its being. The sea anemones attain a consi-

derable size ; some of our common British species being as large as a good-sized apple.

They are far more active than the members of the preceding families, and enjoy a consi-

derable power of locomotion. They generally adhere by the lower surface to a rock or

someother submarine body ; one species, the Actinia parasitica, attaches itself to living

crabs, and the unfortunate crustacean may often be seen in vivaria crawling about

with a burden on his back nearly as big as himself. Locomotion is effected in various

ways sometimes the animals creep along almost imperceptibly upon their base ; some-

times, but more rarely, they reverse themselves, and walk along on the tips of their

tentacles. Professor Forbes observed an Actinia " walking up the sides of a glass, by

alternately adhering with its disc and base, in the leech fashion." The same dis-

tinguished naturalist met with an Actinia, in the Mediterranean, "whichis habitually

free, and swims by contractions, in the manner of a Medusa."-(Johnston, Brit. Zooph.

p. 235 , note.)

The tentacles are arranged either in one or several rows. In some species they are

long and thin ; in others, short and thick ; in most of them the tentacles and oral disc

can be retracted within the body ; but in the genus Anthea, of which two British species

are known, they are always exserted.

The Actiniada are exceedingly voracious in their habits, feeding upon almost any

small animals that come within their reach. Shrimps and small crabs, whelks , and even

sometimes small fishes, fall a ready prey to these apparently helpless creatures. In

many cases the objects taken into their capacious maw appear to bear no proportion to

the original size of the animal, or to its power of prehension. Thus Mr. Cocks, of Fal-

mouth, found, in the stomach of a specimen of Anthea cereus, the remains of a fish four

inches and a-half in length ; and in other cases he met with crabs of two inches and a

quarter in diameter, in the same situation. Dr. Johnston also mentions a case which

was brought to his notice, in which an individual of Actinia crassicornis had swallowed

a valve of a scallop shell as large as a saucer. He says ""The shell, fixed within the

stomach, was so placed as to divide it completely into two halves ; so that the body,

stretched tensely over, had become thin and flattened like a pancake . All communica-

tion between the inferior portion of the stomach and the mouth was, of course, pre-

vented ; yet, instead of emaciating and dying of an atrophy, the animal had availed

itself of what undoubtedly had been a very untoward accident, to increase its enjoyments

and its chances of double fare. A new mouth, furnished with two rows of numerous

tentacula, was opened up on what had been the base, and led to the under stomach.

The individual had indeed become a sort of Siamese twin, but with greater intimacy

and extent in its unions." The objects swallowed as food are retained in the stomach

for about twelve hours, when the indigestible matters are returned through the mouth,

coated with a thick fluid, something like the white ofan egg.

Although so much more complicated in their structure than the Hydra, whose ex-

traordinary history has already been detailed, these animals possess a nearly equal

power of surviving and repairing an amount of injury that would be fatal to most other

creatures. Dr. Johnston says :-"They may be kept without food for upwards of a

year; they may be immersed in water hot enough to blister the skin, or frozen in a



64 THE FAMILY ACTINIADE.

mass of ice and again thawed ; and they may be placed in the exhausted receiver of

the air pump, without being deprived of life, or disabled from resuming their usual

functions when placed in a favourable situation." The most serious mutilations appear

to be equally subjects of perfect indifference to them ; their tentacles may break off and

new ones will soon spring up in the place of those which have been removed ; the

whole upper part of the body may be cut away, and after a time the base will produce

a new mouth, oral disc, and tentacles, and proceed with its vital functions as if nothing

had happened to disturb the even tenour of its existence. Nay, it is said that if the

whole body be torn away, leaving only a portion of the base, this fragment will

gradually produce a new creature. Still less does the upper portion, when amputated

in this manner, lose any fraction of its vitality. On the contrary, as soon as it has

recovered from the shock naturally consequent upon such unceremonious treatment, it

resumes its former activity, stretching out its tentacles and capturing its prey,

apparently quite unconscious that it has no stomach to put it into , -for at first all the

food taken at the mouth passes out at the opposite end, "just as a man's head, being

cut off, would let out at the neck the bit taken in at the mouth." The Actinia that

has undergone the operation of decapitation has, however, one great advantage over

the human subject who has been placed in the same predicament : this condition, which

is irremediable in the latter case, is only temporary in the more fortunate polype ; and

just as the base develops a perfect oral surface in the place of that which it has lost,

the latter, when left to itself, soon closes up the awkward gap in its lower regions with

a new base, which retains the food in the digestive cavity, and adheres to submarine

objects as firmly as its predecessor. In one recorded case, the upper half, instead of produc-

ing a new base, actually developed a second mouth, with its complement oftentacles ; so

that a double polype was produced, which captured its prey at both ends at the same

time. Ifthe body be nearly divided perpendicularly, the two halves will unite again in

a few days; but if the section be complete, two perfect individuals are produced,—so

that a process which to most animals would be fatal, is here only a means of propaga-

tion. An instance ofthe tenacity of life of these creatures is related by Hughes in

his " Natural History of Barbadoes." After describing the occurence in a rock-pool,

on the coast of that island, of some creatures resembling the common garden marygold,

which protruded themselves from holes in the rock, he says :-:-"Many people coming

to see these strange creatures, and occasioning some inconvenience to a person through

whose grounds they were obliged to pass, he resolved to destroy the objects of their

curiosity ; and, that he might do so effectually, caused all the holes out ofwhich they

appeared to be carefully bored and drilled with an iron instrument ; so that we cannot

but suppose that their bodies must have been entirely crushed to a pulp ; nevertheless,

they appeared in a few weeks from the very same places." " Yet these creatures,"

says Dr. Johnston, " almost indestructible from mutilation and injury, may be killed

in a few short minutes by immersion in fresh water."

Not only do the larger fishes and Crustacea retaliate upon the Actinia the war

which they wage with their weaker brethren, but even man in many cases finds these

zoophytes most delectable articles of food . By the Abbé Dicquemare , who many years

ago communicated some excellent observations upon these animals to the Royal

Society, they seem to have been regarded as great delicacies. "Being boiled some

time in sea water," says the Abbé, " they acquire a firm and palatable consistence, and

may then be eaten with any kind of sauce. They are of an inviting appearance, of a

light shivering texture, and of a soft white and reddish hue. "heir smell is not unlike
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that of a warm crab or lobster." Mr. Gosse also bears testimony to their excellence ;

and an amusing account of his first culinary efforts upon them will be found in his

delightful volume on the natural history of the Devonshire coast.

The Lucernarida, which form the seventh and last family, have been arranged by

some authors with the Asteroid polypes, as, like these, they possess eight tentacles, or

rather eight bundles of tentacles. They appear, however, to be more nearly allied to

the Actinia than to the Asteroid polypes ; and in some of their characters they approach

the Meduse, which constitute the following class, so that in their natural position they

ought probably to be approximated, as nearly as possible, to those creatures. The Lucer-

narida, ofwhich several species are found onthe British coasts, are campanulate animals

ofa gelatinous consistence, which generally adhere by a narrow stalk to sea-weeds or

other floating submarine bodies. The anterior widened extremity forms an oral disc,

which is either quadrangular or octangular in its form, the angles being more or less

produced into pedicles, which bear numerous short, knobbed tentacles. When the disc

is quadrangular, the pe-

dicles are forked at some in

little distance from their

Fig. 49.-Lucernaria auricula, natural size.

base ; so that there are

always eight tufts of

tentacles. They feed

upon any minute ani-

mals that may strayinto

the neighbourhood of

their tentacles, which,

when seeking for food,

are stretched out to their

full extent ; but as soon as any unfortunate creature comes in contact with them,

they seize it, and fold it into the mouth immediately. Mr. Couch says that only

the tuft which has seized upon a prey is turned into the mouth, the others remaining

expanded and seeking for more. Although generally stationary, these creatures are

able to swim with considerable rapidity, by alternately contracting and dilating the

body. When moving in this way, they continue their contortions, according to

Mr. Couch, until " they meet with any obstruction, when they rest ; and if the situa-

tion suits them, they fix themselves ; if not, they move onin the same manner to some

other spot." In moving about to short distances, as from place to place on the plant

to which they are attached, they adopt the same plan as the Hydra, bending down

their oral extremity until they can adhere by the tentacles, when "the footstalk is

loosened and thrown forward, and twirled about, till it meets with a place to suit it.

It is thenfixed, and the tentacula are loosened, and in this way they move from one

spot to another. Sometimes they move like the Actiniæ, by a gliding motion of the

stalk."-Such are the most active of the class of Polypes. We now proceed to a class

of animals which enjoy freedom of motion to a much greater extent.

CLASS II.-DISCOPHORA.

General Characters.-In walking along the sea-beach, as the tide is falling, the

attention of the wanderer is often attracted by the number of singular gelatinous masses

left on the sands. At first sight it would never be suspected that these are really living

animals, endowed with a structure of considerable complexity ; but a very little exa-
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mination will soon showthe observer that this is the case. If one of these lumps of

jelly be put into a clear pool or basin of sea-water, parts, before confounded in a shape-

less mass, immediately unfold themselves ; a circular umbrella-like disc, surrounded by

numerous short filamentous tentacles, appears to support the creature at the surface of

B

Fig. 50.-Medusa aurita.

the water; and fromthe centre

of this hang four long arms

with membranous fringed

margins. This is the Medusa

aurita (Fig. 50), the com-

monest Medusa of our coasts,

and must have been observed

by any one who has looked

into the water from a boat or

jetty in calm weather.

the water the creature swims

along most gracefully by the

In

A, lateral view, showing the tentacles hanging down; B, under alternate contraction and dila-
surface.

tation ofits transparent disc.

All the animals of this class present a structure very similar to this. They all

possess a disc of greater or less convexity, which is employed, in the manner already

described, for the purposes of locomotion ; and in most ofthemthe margin of this disc

is furnished with tentacles or cirri. The disc, or umbrella, consists of two membranes,

of which the lower is called the sub-umbrella. In the centre of this the mouth is

situated, sometimes at the extremity of a peduncle of variable length, which contains

the stomach, and in some cases also the ovaries. The mouth is most frequently furnished

with tentacles. Some genera, although provided with a large peduncle or with tentacles,

are said to possess no mouth, the nourishment being absorbed through a number of small

pores scattered uponthese organs, and communicating byminute tubeswith the stomach,

which, as usual, is situated in the peduncle. Immediately above the stomach there is

frequently a second cavity, whence a system of vessels takes its rise ; these run in a

radiating direction from the centre to the circumference of the sub-umbrella, where

they are united by a circular vessel. In some cases these vascular canals are branched,

and sometimes they form a delicate net-

work, which runs through the whole body

of the creature. When the supra- stomachal

cavity is wanting, the vessels open imme-

diately into the stomach itself. They serve

to convey the products of digestion from

the stomach to the various parts of the

body, and at the same time expose it to the

action ofthe water through which the ani-

mal moves. The tentacles which generally

surround the mouth vary greatly in size

and form ; those of the margin are filiform

and very variable in length . Atthe base the marginal tentacles (Fig. 51) terminate in a

small bulb, in which the microscope reveals the existence ofone or moreminute cavities ,

which, from their structure, and supposed connexion with the faculty of hearing, have

received the name of otolitic vesicles (b). They consist ofan oval or roundish sac, con-

b

Fig.51.-Margin of Oceania octona.

a, bases ofmarginal tentacles ; b, otolitic vesi-

cles ; c, ocelli.
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taining from one to nine, or even more globules. In addition to these, the bases of the

marginal tentacles contain other organs, which also occur on other parts of the margin

ofthe disc. These consist of small masses of pigment cells, each surrounding a minute

silicious crystal. From the analogy oftheir structure they are regarded as rudimentary

eyes, or at all events as organs by which a sensation analogous to vision is produced,

and they have consequently received the name of ocelli (c) . In many species they are

present in great numbers ; and in the more highly organized forms they are more com-

plicated in their structure, and protected from injury by membranous hoods or cover-

ings. Nevertheless, although the visual and auditory functions of these curious organs

seem to be admitted on all sides, the existence of any approach to a nervous system in

these creatures is still a matter of great doubt ; so that if the ocelli and otolitic vesicles

really perform the parts assigned to them, the perceptions conveyed by them to the

animal must be ofan exceedingly imperfect nature.

The stinging power, which has already been referred to as common to several groups

ofradiate animals, is possessed by many Medusa in the highest perfection . The urti-

cating organs in Pelagia noctiluca, as described by Professor Wagner, are placed in warts

or tubercles on the skin of the animal. These warts contain aggregations of small red

pigment granules, amongst which there are numerous little round vesicles, the largest

being about line in diameter. Within these little capsules a spiral thread is to be

seen, which bursts out of its case on the slightest pressure ; these barbed capsules are

always found in the urticating mucus exuded in such quantities by the Medusæ, to

which they are considered to communicate this property. One or two, at least, of our

British species sting most severely, although others are perfectly harmless. Of the

Cyanea capillata—a species common on the British coast-Professor Forbes speaks as

follows :-"The Cyanaa capillata of our seas is a most formidable creature, and the

terror oftender-skinned bathers. With its broad, tawny, festooned and scalloped disc,

often a full foot, or even more across, it flaps its way through the yielding waters, and

drags afterit a long train of riband-like arms and seemingly interminable tails, marking

its course when the body is far away from us. Once tangled in its trailing ' hair,'

the unfortunate who has recklessly ventured across the graceful monster's path too soon

writhes in prickly torture. Every struggle but binds the poisonous threads more firmly

round his body, and then there is no escape ; for when the winder of the fatal net

finds his course impeded by the terrified human wrestling in its coils, he, seeking no

combat with the mightier biped, casts loose his envenomed arms and swims away. The

amputated weapons, severed from their parent body, vent vengeance on the cause of

their destruction, and sting as fiercely as if their original proprietor itselfgave the word

ofattack." This is a large species ; most of the smaller ones appear to possess no urti-

cating power, at least none capable of making an impression upon the human skin,

although the Abbé Dicquemare " has stated that certain species of Oceania sting, though

very slightly, and only when they come in contact with very sensitive parts, such as

the eyes." Most of our readers will probably follow Professor Forbes' example in

refraining from the repetition of the worthy Abbé's experiment, preferring “ keeping

their eyes intact to poking Medusa into them.". It is from this stinging power that the

Medusa have received the name of " sea nettles," which appears to have been applied to

them in all ages and in all languages . The ancient Greeks called them Akaλndai, or

nettles-a name which was adopted into modern scientific language to designate the

class of animals to which the Medusa belonged.

The class Acalephe, of authors, includes not only the animals of the present class,

E
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but also those of the two following ; and the whole present so few characters in common,

that Eschscholtz, in his work upon this department of the animal kingdom, was obliged

to confess that the Acalephe could only be described as radiated animals, furnished with

distinct organs ofnutrition and motion. We have, accordingly, preferred followingthe

example of some recent zoologists, who have abolished the class Acalephæ altogether,

and raised the three orders into which those animals were divided to the rank ofdistinct

classes . The phosphorescence of the Medusa has already been alluded to ; andwe shall

not, therefore, recur to it in this place.

But the most singular incidents in the biography of the Meduse arethe circumstances

connected with their reproduction. They are all propagated by eggs, which the

females (for these animals are unisexual) produce in glandular organs, sometimes

arranged in bands or patches on the surface of the sub-umbrella, and sometimes in

cavities at the base of the peduncle. But these ova, when excluded from the body of

the parent, develop an animal quite different in form from that from which they sprang ;

and it is only inthe second generation that the original Medusa is reproduced. The

eggs are developed, to a certain extent, in small pouches, placed beneath the body, and

in the arms of the mother, whence they are not excluded until they have acquired the

form ofan active infusory animalcule (a in

the annexed figure), furnished with cilia,

enabling them to swim freely in the water.

After a time, the little animal attaches

itselfbyone extremity in some suitable posi-

tion (6), and awaits its further development ,

Fig. 52.-Development of Medusa.

Arms are soon formed at its upper extremity (c), and it now presents the appearance and

takes its food in the manner of a Hydraform polype. At this stage of its growth buds

are often produced, just as in a true Hydra (d) . The body now increases considerably

in length, and becomes constricted, or divided by wrinkles of the surface into numerous

segments (e); these become more and more distinct, their edges become notched, and

at length the animal resembles a pile of jagged saucers placed one upon another, and

surmounted by a crown of tentacles (f) . At length these separate (g), and swim about

like little Medusa ; and, after undergoing some changes, they acquire the form and

colouring of the common Medusa aurita of our coasts. So completely do what for

want of a better term we must call the preparatory states of these animals, resemble

Hydroid polypes, that their connexion with the Medusa has only been quite recently

discovered ; and the species just referred to has been described under the name ofHydra
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tuba. Amongst the smaller Medusa, a somewhat different mode, or rather a modification

ofthe former method of reproduction, prevails. In these, as in the larger species, the

ova, when excluded, produce po-

lypes, from which animals resem-

bling the parent arise by a process

of germination ; but instead of

the young Medusa being produced

by the division of the whole sub-

stance of the polype into a series

of superposed cups, they spring

from its body like true buds, which

gradually become perfect Medusi-

form animals (Fig. 53) . They stand

in much the same relation to the

polype stock, from which they are

produced, as the flowerto its parent

plant ; and if we imagine a plant

in which the flowers, when fully

formed, are cast off to perfect their

seed, whilst floating in the medium

which surrounds them, we shall

obtain a very good idea of the

mode of development of these

small Medusa. The polype-stages

of these animals resemble the

Tubularian and Sertularian polypes. From these circumstances, some zoologists have

proposed the removal of the whole of the Hydroid polypes into the present class, of

which many of them are certainly only stages of development. Opinions are still so

much divided, however, as to the true affinities of these animals, that we have preferred

leaving the Hydroid polypes in their old position to placing them where few of our

readers would think of looking for them,

Fig. 53.- Development of Sarsia.

1. Polypes described as Syncoryne, natural size.

2. A polype, magnified. a , polype stem ; be de,

medusoid buds, in various stages ; f, tentacles

the polype.

3. Free Medusa of the genus Sarsia.

These facts have led to the establishment ofthe theoryof the " alternation ofgene-

rations." Steenstrup, who was the first naturalist to put forward this idea, as a

“generalfact dependent on a law," defines it as follows :-" The fundamental idea

expressed by the words Alternation of generations,” is “ the remarkable and till now

inexplicable phenomenon of an animal producing an offspring, which at no time resem-

bles its parent ; but which, on the other hand, itself brings forth a progeny which

returns in its form and nature to the parent animal, so that the maternal animal docs

not meet with its resemblance in its own brood, but in its descendants of the second,

third, or fourth degree of generation . And this always takes place in the different

animals which exhibit the phenomena in a determinate generation, or with the inter-

vention of a determinate number of generations. This remarkable precedence ofone or

more generations, whose function it is, as it were, to prepare the way for the later

succeeding generation of animals destined to attain a higher degree of perfection, and

which are developed into the form of the mother, and propagate the species by means

ofova, can, I believe, be demonstrated in not a few instances in the animal kingdom . ”

Whilst admitting the general correctness of these ideas, which he considers have

"given a strong impulse in the right direction to Invertebrate Zool gy," Professor
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Forbes says, "the assumption
of definite regularity in the alternatións

is a secondary

and non-essential one, and true, probably, when disturbing conditions are not at work.

But numerous observations
... show that under peculiar circumstances

, in what may

be called unnatural situations, the polype generations
maygo on continually

producing

polype generations
; and those of Sars and myself, on the other hand, that a Medusa

generation may go on producing Medusa generations
; although, under normal condi-

tions in each instance, there is every reason to suppose that zoophytic and Medusa

forms would have regularly alternated." At least four British species of Medusa (two

of Lizzia and two of Sarsia) have the power of producing young animals by direct

gemmation, and their development
from a zoophytic form has not yet been observed .

In Lizzia and Sarsiagemmifera the buds are produced from the stomachal peduncles ; but

in the other species of Sarsia (S. prolifera) they originate from the bulbs at the base of

the tentacles, where they may be seen attached in all stages of development
. "What

strange and wondrous changes !" says Professor Forbes, after detailing his observations

upon the last-mentioned minute Medusa. "Fancy an elephant, with a number of

little elephants sprouting from his shoulders and thighs, bunches of tusked monsters

hanging, epaulette-fashion, from his flanks, in every stage of advancement
! Here a

2 b 1

young pachyderm, al-

most amorphous ; there

one more advanced, but

all ears and eyes ; on the

d

DI

Fig. 54.-Development of Sarsia.

right shouldera youthful

Chuny, with head, trunk,

toes, no legs, and a shape-

less body; on the left, an

infant better grown and

struggling to get away,

but his tail not suffici-

ently organized as yet to

permit of liberty and free

action ! The comparison

1. Sarsiagemmifera. a, the peduncle, with buds in various stages of seems grotesque and ab-

development. 2. The base of the tentacle of Sarsia prolifera. a, surd ; but it really ex-

tentacle ; b, ocellus ; c c c, young buds ; d, a nearly mature bud.
presses what we have

been describing as actually occurring among our naked-eyed Medusa. It is true that

the latter are minute ; but wonders are not the less wonderful for being packed into

small compass."

and colour, the amount

The greater part of their

all, from the sea-water in

Wonderfully beautiful as are these creatures in form

ofsolid matter contained in their tissues is incredibly small.

substance appears to consist of a fluid, differing little, if at

which the animal swims ; and when this is drained away, so extreme is the tenuity of

the membranes which contained it, that the dried residue of a "jelly fish," weighing

two pounds, which was examined by Professor Owen, weighed only thirty grains.

Yet these creatures are capable of executing movements with considerable vivacity,-

their disc contracts and dilates alternately by the action of a band of what must be

regarded as a muscular tissue, -their tentacles are capable of seizing upon and de-

stroying, by a subtle venom, animals of far more complicated structure than themselves,

and their delicate stomachs have the power of speedily digesting the victim. In fact,
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in spite of the extreme delicacy of their texture, the Medusæ are amongst the most

voracious inhabitants of the ocean. Small fishes, and Crustacea, and all the infinite

multitude of minute marine creatures, are seized and paralyzed by their deadly arms ;

and as the mouth and stomach are capable of almost indefinite dilatation, the size of

their prey often appears exceedingly disproportionate. Of the voracity of one of the

most delicate and beautiful of the small Medusa inhabiting the British shores, the

Sarsia tubulosa, a little creature of the size and shape of a very small child's thimble,

Professor Forbes speaks of as follows :-" Being kept in a jar of salt water with small

Crustacea, they devoured these animals, so much more highly organized than them-

selves, voraciously ; apparently enjoying the destruction of the unfortunate members

of the upper classes with a truly democratic relish . One of them even attacked and

commenced the swallowing of a Lizzia octopunctata, quite as good a Medusa as itself.

An animal which can pout out its mouth twice the length of its body, and stretch its

stomach to corresponding dimensions, must, indeed, be ' a triton among the minnows,'

and a very terrific one too." Mr. Peach has described, in the " Annals of Natural

History," a case in which a specimen of Thaumantias lucifera had seized the head of a

Sagitta, a very active molluscous animal, and suffered itself to be turned completely

inside out rather than let go its hold.

Divisions.-Much still remains to be done to the subordinate classification ofthese

animals. Prof. Forbes divides the Medusa into two great divisions, which we shall adopt

as orders. Inthe first ofthese,

the ocelli, or eye-like spots,

surrounding the margin of the

disc are naked (Fig. 55, 1) ;

whilst in the others these or-

gans are protected by more or

less complicated membranous

hoods or lobed coverings (Fig.

55, 2) . Hence the former are

called Gymnophthalmata (or

naked-eyed), the latter Stegan-

ophthalmata (or covered-eyed) .

In the former the ocelli, when

present, are always placed on

the bulbs at the base of the

tentacles, and frequently also

Fig. 55.-Ocelli of Medusa.

UU
our

1. Sarsia tubulosa. 2. Pelagia panopyra.

on the interstices between these. In the second group, on the contrary, they are always

placed between the marginal tentacles.

ORDER I.- GYMNOPHTHALMATA.

General Characters. In addition to the simplicity in the structure of the

ocelli, we find that it is characterized by a similar simplicity in the arrangement of the

vascular system. The vessels running from the stomach to the margin ofthe disc are

either perfectly simple, forming so many straight bands, dividing the body of the animal

into from four to eight perpendicular segments, or merely branched at some distance

from their origin ; each branch, however, running directlyto the margin without uniting

in any way with its fellows. The disc in some species is considerably depressed ; in
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others, and indeed in the majority, it is more globular, or even somewhat cylindrical in

its form. The tentacles and ocolli are often very numerous, although no more than

four of each exist in some species. The animals of this order are further characterized

by their mode of reproduction, as they are all, as

far as we know at present, produced by actual

gemmation from Tubularian and Sertularian

polypes.

56.-Modeeria formosa.

Divisions.-Professor Forbes, in his work

upon the British species of this order, to which

we are so largely indebted, divides this group

into six families, characterized principally by the

numberand position of the vessels and ovaries. The

first of these, the Sarside, includes, together with

several other genera, the Sarsia and Lizzie, already

mentioned as producing young Medusa by gem-

mation from their central peduncle and from the

base of the marginal tentacles. In these the ova-

ries are imbedded in the substance of the peduncle.

They have four simple vessels, and generally

onlyfour tentacles, each bearing an ocellus at their

base. In Lizzia, the margin of the umbrella bears

eight bulbs, each containing an ocellus ; of these,

four are larger than the others, and to each of

these three tentacles are attached ; the other four

bear two tentacles each. In Modeeria, although

there are but four tentacles, an additional ocellus

is placed between each pair. The Modeeria formosa, of which we have given a figure,

is one ofthe most charming ofthese charming little creatures.

In the second family, the Geryonida, the vessels are also simple and four in number;

but the ovaries, of which there are also four,

instead ofbeing imbedded in the peduncle are

placed in the course of the vessels on the sub-

umbrella. The tentacles vary greatly in num-

ber. In some species there are only four of

these organs, each bearing an ocellus ; in others

the number of both organs is increased, until

in the Thaumantias pilosella, of which a magni-

fied figure is here given, there are about a

hundred principal extensible tentacles, spring-

ing from ocelliferous bulbs ; whilst in each of

the intervals between the e, six or seven shorter

fibres or secondary tentacles are placed Different species of Thaumantias are most

important agents in producing the luminosity of the European seas.

Fig. 57.-Thaumantias pilosella.

The third family, Circeida, includes only a single genus, of which the few species are

scattered over very distant parts of the world. One is found onthe coast ofKamtschatka,

two on the African coasts, and a fourthhas been discovered by Professor Forbes off the

Shetland Isles. In this there are eight radiating vessels, and eight small ovaries

placed on the sub-umbrella inthe course ofthe vessels.
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Inthe Equoride, amongst which are included some of the largest species of naked-

eyed Medusa, the vessels are simple and generally numerous (never less than eight) ;

and the ovaries are linear, and placed on the course of the ves-

sels on the sub-umbrella. Two British species of this family

are described and figured by Professor Forbes ; but the species

are more numerous in warmer latitudes.

The Medusa, composing the fifth family (the Oceanidæ, Fig.

68), are amongst the most delicate and beautiful of the class.

They consist of a little conical or globular glassy body, within

which a variously coloured peduncle may be seen. The lower

marginisfringed with tentacles which vary greatly both in num-

berand colour. They possess four simple vessels ; and the ovaries

are placed in the upper part ofthe stomachal peduncle, in the form

of convoluted membranous tubes, which render themselves

noticeable through the clear substance of the animal by their

brilliant colour. In Turris, one of the genera of this family,

the tentacles are exceedingly numerous ; whilst in another

genus (Saphenia), their number is reduced to two.

The sixth family, Willside, is distinguished from all the

rest by the branched form of the radiating vessels. These are

six in number. After running some little distance from the

centre ofthe sub-umbrella, they fork ; and each of the branches

again forks before reaching the margin ; so that the marginal

vessel receives the terminations of twenty-four radiating ves-

sels. From the point ofjunction of each of these, a tentacle

takes its rise. There are six ovaries placed round the base of

the stomach.

ORDER II. STEGANOPHTHALMATA.

Fig. 58.

Oceania episcopalis.

General Characters.-The Medusa of this order are distinguished from those

belonging to the preceding by several other characters besides those already described.

The vessels, instead of running straight from the centre to the circumference of the disc,

are variously branched, and their branches unite, more or less, with each other before

reaching the margin. The margin of the disc is divided into eight principal segments

by a similar number of notches, in each of which an ocellus is placed . The intervals

between these notches are also frequently notched once, twice, or even more frequently ;

and from these points the tentacles generally take their rise. The generative organs

are attached to the base of the peduncle, where this exists, or placed around the base of

central tentacles where the peduncle is wanting . But few observations have been

made upon the development of these animals ; those whose progress has been traced are

found to be produced by the spontaneous transverse division of a Hydraform polype,

which itself has arisen from the egg of the parent Medusa (Fig. 52, p . 252) . Many of

these animals attain a gigantic stature, when compared with the minute and delicate

creatures of the preceding order ; the Rhizostoma Cuvieri, a British species, measuring

two feet, or even more, in diameter ; whilst some of the inhabitants of tropical seas are

said to attain a still larger size. In calm weather they often swim, close to the surface

of the sea, in such multitudes as to impede the motion of a boat through the water.

Such a fleet as this, seen with the sun shining strongly upon them, is a magnificent
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spectacle, from the beautiful iridescence with which the sunlight is reflected to the eye

of the beholder. With the approach of night this scene of beauty only gives place to

another ; for these Medusæ are as luminous in the dark as their smaller brethren.

Divisions.-This order includes two families. The Medusida have a central mouth,

surrounded by four tentacles, and the remainder of

their organs arranged in fours, or multiples of four.

The margin of the disc is also generally furnished

with tentacles. Several of these inhabit the British

seas. The Medusa aurita, already figured (p . 250),

the Pelagia cyanella, of which the annexed (Fig. 59)

Fig. 59.- Pelagia cyanella.
Fig. 60.-Khizostoma.

is a representation, and the Cyanea capillata, the account of whose urticating powers

we have given in the words of Professor Forbes, may serve as examples.

In the second family, the Rhizostomida, there is no apparent mouth, and the animal

is said to derive its nourishment by a species of absorption through numerous minute

canals which permeate the stomachal peduncle and tentacles. The latter are usually

branched, so as to be apparently rather numerous at the extremities. The margin is

never furnished with tentacles. One species of this family, the Rhizostoma Cuvieri (Fig.

60) , is found on the British coasts.

CLASS III.- CTENOPHORA.

General Characters.-We now come to a class of animals, the real nature of

which is still to be made out. They are gelatinous transparent creatures, generally of

an oval form, enabled to swim freely by the action of variously arranged rows of cilia.

The body of these animals has so much more of the bilateral than of the radiate

type in the arrangement of its parts, that their place amongst the Radiata has been

disputed ; and M. Vogt has placed them in the neighbourhood of the Bryozoa, or

Molluscoid Zoophytes, as low forms of Mollusca. The radiate arrangement of the

bands of cilia in most cases, and still more the presence of urticating organs in the

tentacles, may justify our retaining them for the present in this position.

The cilia in the bands are arranged in transverse lines, and the cilia of each line are

frequently united at the base, so as to form minute lodes, which are moved rapidly to

and fro, and thus enable the creature to swim backwards and forwards, or in any other

direction, at pleasure. Numerous and minute as these organs are, each of them appears
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to be individually under the control of the animal. When in action they produce the

most beautiful iridescent colours, so that it is easy to detect the means by which the

creature varies its course,-now paddling with one, and now with another, of its mimic

wheels. The mouth leads sometimes immediately, sometimes through a narrow canal,

into a large stomach, which opens again into a funnel-shaped cavity at the opposite

extremity ofthe axis ofthe body. In the neighbourhood of the mouth there is gene-

rally a pair ofvery long, branched tentacles, capable, however, of being contracted to

an extraordinary extent ; these, when contracted, are usually received into a pair of

cavities or sheathes, placed close to the stomach, where they lie coiled up, until again

wanted for the capture of prey. The rudiment of a nervous system, consisting of a

single ganglion, giving off a few branches in various directions, is said to exist in these

animals; anda sort ofvascular system,

apparently for the conveyance of

water, rising from the anal funnel,

runs along the course of the bands of

cilia. The vessels are lined with a

ciliated epithelium, and are probably

to be regarded as respiratory organs.

The mode ofreproduction ofthe Cteno-

phora is still enveloped in mystery.

They are supposed to be hermaphro-

dites, and ova have been found in the

neighbourhood of the aquiferous ves-

sels ; but where these are produced is

not yet ascertained. These singular

animals form but one order, which is

divided into two families.

The Beroida, which form the first

family, may almost be said to possess

no true stomach, the body being so

formed as to inclose a great cavity, of

which the hinder portion serves as a

digestive organ. When the animals Fig. 61.-Beroë Panctata.

have much food in this cavity, they constrict the middle of the body so as to prevent

any of it from escaping. The body is oval or

roundish, with eight rows of cilia running from end

to end ofthe body (Fig. 61 ) . The mouth is large

and opens and shuts with facility ; it is generally

held open when the creature is in motion. The

tentacles are wanting in this family.

The Callianirida are distinguished from the

preceding family by the small size of the stomach

and mouth, and by its possession offilamentous ten-

tacles . The little Cydippe, already figured (p. 228,

Fig. 23), which is common in the British seas, is a

good example of this group. The most singular of

these animals is the Cestum Veneris, or girdle of

Venus (Fig. 62), which inhabits the Mediterranean, and which at first sight would be

W

Fig. 62.-Cestum Veneris.
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, ETC.

taken for anything rather than a near relation of the little globular Cydippe. In this

curious creature the sides of the body are produced into a long ribbon, which some-

times attains the length of four or five feet ; the mouth and digestive organs being,

however, confined to their original position in the middle of the body. This animal is

one of the most beautiful inhabitants of the ocean. When in motion its waving cilia,

which are placed along all the margins of the body, glitter with all the tints of the

rainbow ; and at night it appears like a long waving flame in the water.

CLASS IV.- SIPHONOPHORA.

The Siphonophora form another group of animals, of which we have still much to

learn before their true natue and relations can be ascertained ; and it is probable that,

as our knowledge of them increases, it will be found impossible to include them all in

the same class. They are divided into two orders-the Chondrograda and Physograda.

ORDER I.-CHONDROGRADA.

These animals are called Chondrograda from the circumstance that the circular or

oval disc, of which their body is composed, is supported upon asomewhat cartilaginous

plate, which sometimes even contains a calcareous deposit ; the lower surface of this

disc is furnished with cirri, many of which are tubular. The cartilaginous plate is

somewhat cellular in its texture, and the cells are filled with air, which assists the

animal in floating on the surface of the water. In the middle of the lower surface of

the disc there is a larger tubular, tentacle-like organ, which has been taken for the

mouth bysome observers ; by others, for the orifice of the aquiferous system. This

central opening is surrounded by many smaller ones, the offices of which are as

uncertain as those of the principal tube. Many of these creatures are exceedingly

beautiful, blue being their pre-

vailing colour. In Porpita, one

species of which is found in the

Mediterranean, the disc is sur-

rounded by a beautiful fringe of

tentacles ; but the most remark-

able structure is presented by

the Velella (Fig. 63), in which

an oblique upright crest is de-

veloped upon the upper surface

of the disc, serving as a sort

ofsail to waft the little mariner

from place to place . One spe-

cies ofthis genus is foundonthe

coasts of Ireland.

Fig. 63.-Velella.

ORDER II.-PHYSOGRADA.

The characteristic of the animals forming this order is, that they are furnished with

a vesicular organ containing air, which serves as a float to buoy them up in the water.

They are divided into two families. In the first, the Physalide, the animals are com-

posed of large vesicular gelatinous bodies, bearing on their lower surface a quantity of

vermiform tentacles and suckers, intermixed with filiform tentacles of great length.
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The float consists of two bladders, placed one within the other ; the inner one is com-

pletely closed, and filled with air ; the outer possesses a crest at its upper part, which

serves, like the sail of Velella, for its propulsion whilst floating at the surface of the

water. The tentacles can also be retracted within this outer bladder at the pleasure of

the animal . The best known of these animals is the Physalia atlantica, which has

received from our sailors the name of the Portuguese Man-of-War. They swim in great

crowds at the surface of the water, and possess a very strong urticating power.

The animals forming the second family, the hiphyide, are compound creatures,

whose structure has always been a fertile source of discussion amongst naturalists.

They have recently formed the subject of several excellent papers from the pen of

Mr. Huxley, who considers them to be nearly allied to the common fresh-water polype

(Hydra), whose singular history has already been described. In their simplest form

they consist of two transparent pieces, one or both of which contains a cavity, by the

contraction of which they are propelled through the water. The

union between these pieces is very slight ; and, when detached,

each piece moves independently for a considerable time. From

this circumstance they have been regarded as two distinct

animals, which, however, are always found inserted into the

cavity of the other. They have been divided into numerous

genera; the characters of which are principally derived from

the form of the component pieces. They frequently, however,

assume a much more complicated appearance. The larger or

including individual produces, from the bottom of its cavity, a

slender stalk, which is continually increasing in length, and

from which new polypes are produced at the portion nearest

the original polype. In this manner a chain of polypes is

formed, each presenting a considerable resemblance to its

original parent, and each also exerting a certain degree of

independent movement ; although the superior power of the large

parent animal always determines the direction in which the

whole mass shall move through the water. In some of these

animals (as Stephanomia) , the complication becomes most extra-

ordinary ; but it would be impossible, in our confined space, to

give an intelligible description of the varied and wonderful

forms of these animals, which are to be inet with in most

seas, although they are most abundant in those of warm climates.

CLASS V.-ECHINODERMATA.

Fig. 64.-D iphyes.

General Characters.-The Echinodermata, the fifth and highest class of animals

included by naturalists in the Radiate division, exhibit a considerable advance in com-

plexity of structure over the simple gelatinous creatures which we have hitherto had

under consideration. They are at once distinguished from these by the structure of

their skin, which, instead of the delicate membranous texture, so characteristic of the

other Radiata, presents a more or less leathery consistency, and always contains a

larger or smaller amount of a calcareous deposit, which frequently increases to such an

extent as to form a complete shell or crust inclosing all the soft parts of the animal.

The skin is also destitute of the curious urticating organs (thread cells) which are so

constantlypresent in all the other animals of this division. The amount of the calca-
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reous deposit in the skin varies greatly in the different animals composing the class .

In some (as the Holothuria) it forms small irregular grains, scattered, not very plen-

tifully, through the substance of the skin ; in others, as the Star-fishes (Stellerida) , it

constitutes plates of various forms, fitting closely to one another, but only connected by

the agency of the true skin ; so that although the body is completely encased in a

suit of calcareous armour, every part of it still retains considerable flexibility. In

others again, as the Sea-eggs or Sea-urchins (Echinida) , these plates are positively

united together, forming a continuous shell, within which all the organs of the animal

are inclosed. Upon most of these calcareous plates tubercles are to be seen, which

serve for the articulation of moveable spines, often of considerable size. These assist

the animal in its motions ; and it is from their almost universal presence that the

name of the class (Echinodermata,-echinos a spine, and derma skin) is derived.

In their form the Echinodermata vary greatly. They generally present a radiate

arrangement of their parts, with great distinctness ; some, of which the well-known

Star-fish of our coasts may be taken as an example, actually assuming the form of star.

In the globular Sea-eggs, also, the same stellate structure may be observed ; but it

appears to be almost lost in the worm-like Holothuria (Fig 71) , in which, however,

the tentacular crown, surrounding the anterior extremity, still presents a radiate

appearance.

The organs of motion are very similar throughout the class ; they consist of a mul-

titude of minute feet, called ambulacra , which are protruded through a number of

perforations left for this purpose in particular plates (hence called ambulacral plates),

or through the interstices of the calcareous pieces composing the covering of the animal.

The structure of these minute organs is very interesting. In their most perfect form

they are vermiform tubes, furnished at their extremity with a distinct sucking disc,

which is stretched to its proper form by a small calcareous ring. The tube communi-

cates through its aperture with a small vesicle containing fluid, situated within the

shell ; and it is by the contraction of this, and the consequent propulsion of the fluid

into the cavity of the tube, that the extension of the ambulacrum is effected.

The walls of these little feet are all composed of two muscular coats, an inner

longitudinal and an outer circular one ; and it is by the action of these that the

ambulacra are enabled to move about in the water in search of some object to which

to attach themselves. The longitudinal muscular coat also serves to contract the

organ as soon as the relaxation of the vesicle allows the fluid to flow back from the

cavity of the tube, when, if the terminal suckers are attached to any fixed object,

the body of the animal is of course drawn in the direction of the contraction . The

combined action of a number of ambulacra is, however, necessary to move an animal

of a size so out of all proportion to its diminutive legs as an ordinary Star-fish or

Sea-egg. One of these creatures in motion is a most interesting sight. The little

suckers are extended in every direction, often to such an extent that they appear only

like thin semi-transparent hairs. At length one fixes, then another and another, until

at last a number of them, all contracting together, drag their unwieldy owner a step

forward. By means of these organs both the Star-fishes and the Urchins can creep up

the surface of glass with great facility ; and so firmly do they adhere, that the animal

may be broken away, leaving his limbs sticking to the glass.

The existence of a nervous system in the Echinodermata is generally admitted by

zoologists. Itis said to consist of a series of ganglia, or knots of nervous matter sur-

rounding the oesophagus, united by a nervous ring, and giving off a set of nerves to
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each ray ofthe body (Fig 2). The presence of special organs of sense is very doubtful.

The sense of touch is evidently exercised bythe ambulacra, which are also employed in

seizing prey. Some red spots, which occur at the extremities of the arms of Star-fishes,

and on the upper surface of Sea-eggs, have been called eyes by some observers, but

apparently with but little ground.

In their digestive organs the Echinodermata exhibit a very decided superiority over

the other Radiata. They all possess a distinct intestinal canal, generally with two

openings, one for the reception of food, the other for the discharge of fæcal matter.

The relative position of these apertures varies greatly in the different groups. In the

worm-likeforms (Holothuria), and some Sea-urchins, they are placed at opposite extre-

mities ofthe axis of the body ; in the other groups both open on the lower surface.

The arrangement of the intestine is also subject to great variation. In the Holothuria

it is bent twice upon itself into a form somewhat resembling the letter S ; in the Star-

d

Fig. 65.-Anatomy of Echinus. a, mouth, surrounded by the teeth and jaws, c, c; b, oesophagus ;

s, stomach, or first portion of the intestine ; d, intestinal tube ; e, ovary; f, f, ambulacral

vesicles; g, g, shell.

fishes the mouth opens directly into a large stomach, surrounded with smaller sacs,

which are often branched, and in some cases extend far into the arms ; whilst in the

Sea-eggs the intestine is very long, and wound round in the body (Fig. 65) . Some of

the latter animals are furnished with an exceedingly complicated masticating apparatus,

which has often been described under the name of the "lantern of Aristotle." It

consists ofa curious frameworkofV-shaped calcareous pieces, bearing, at their anterior

extremity, five hard triangular teeth. The animals possessing this apparatus feed

principally upon vegetable matter, whilst those which are destitute of nasticating

organs derive most of their nourishment from minute Crustacea and the other marine

animals ofwhich the shells are often found in great numbers in their intestines.

All the Echinodermata are furnished with very distinct organs of circulation, con-
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sisting of a heart or corresponding organ, and a complicated system ofvessels. Respir

tion is effected, in some cases, by means of branchia ; in others, by the introduction of

water into the general cavity of the body. They are also furnished with peculiar

canals, serving for the conveyance of water to different parts of the body, especially to

the vesicles at the base of the ambulacra.

The sexes, contrary to the rule which we have seen to prevail in the lower Radiata,

are always separate. The ova, when impregnated, become converted into ciliated

embryos, which, breaking through the cgg-shell, swim freely about in the water. The

changes which these undergo in their progress towards maturity are exceedingly

remarkable ; and although our space forbids us from describing these with any minute-

ness, a short account of them is necessary to complete the natural history of the Echina-

dermata. The metamorphosis in question has been most fully observed in Star-fishes

and Sea-urchins ; and it is to these that we must direct our attention . The ciliated

embryo, after its exclusion from the egg-shell, is of a globular form ; this is converted

into an irregular hexahedron , which gradually increases in height until it forms a four-

sided pyramid. In the centre of the base of this pyramid is seen an opening,-the

mouth, which leads int a stomachal sac. It also contains four or more slender

calcareous supports, running from one extremity to the other, and projecting at the

base in the four-pointed spines. The little animal still moves by the action of cilia

which are particularly numerous along the course of the calcareous supports.

At a later period of its development the larva acquires a still more pyramidal

form ; and the processes of the calcareous supports are surrounded by lobes bearing

the cilia. In this state it was long regarded as a distinct animal, and described

under the name of Pluteus. But the most remarkable part of this metamorphosis

consists in the fact that this larva does not become actually converted into the perfect

Echinoderm, but that the latter sprouts, as it were, from this embryonic form , of which

scarcely a trace remains in the mature animal. This is effected in the Ophiura by the

following process :-Small sacs first make their appearance in the interior of the larva,

surrounding the mouth ; these gradually grow out of its substance, unite, and thus

represent the disc ofthe Star-fish. After a short time the new animal forms a mouth for

itself; having hitherto derived its nourishment through the mouth of the larva. The

arms now begin to sprout ; and soon afterwards the first commencement of the calcare-

ous skeleton makes its appearance, in the form of little reticular grains, in the substance

of the young animal. The further development goes on in the same manner, until at

last the larva is cast off altogether, and the young Ophiura presents the form of its parent.

It still, however, possesses cilia, by means of which it swims about for a time ; but

these afterwards disappear. The only part of the larva that remains in the perfect

animal is the intestine, which, of course, is greatly modified . The point at which the

connection was broken off between the larva and its developed bud is always marked by

a plate of a peculiar character.

The Echinodermata are found in all seas, creeping slowly along the bottom by means

of their curious little feet. In earlier periods of the world's history they appear to have

been still more numerous and diversified in form than in the present day ; one entire

order, which played a most important part in the earlier stages of the formation of our

planet, being now all but extinct.

Divisions.-The Echinodermata are divided into four orders. In two ofthese the

body is more or less flattened or discoid in its form, and usually furnished with five or

more arms. These in the first order, the Crinoidea, are slender, and formed of complete
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calcareous rings or cylinders, whilst in the second, the Stellerida, the calcareous

covering ofthe arms is composed of separate plates. In the third order, the Echinida,

the calcareous plates have become united into a regular shell ; and the fourth includes

the worm- like forms, the Holothurida

ORDER I.-CRINOIDEA.

General Characters.-The Crinoidea, or Sea-lilies so called from the resem-

blance which many of them present to flowers (Fig. 66) -were exceedingly abundant

in former ages of the world ; and their remains often form the

great bulk of large masses of rock. During the whole or a part

of their existence, these animals are attached to submarine

bodies by a longer or shorter stalk, composed of calcareous rings.

similar to those of which the arms are composed. The body

is of a cup shape, its lower convex surface-to the centre of

which the stalk is attached- being composed of calcareous

plates, whilst the upper disc is closed by coriaceous skin. In

the centre of this is the opening of the mouth, and to one side

the anus. The arms spring from the edges of the cup. They

are either five or ten in number at their origins, although often

branched higher up, formed of cylindrical or bead-like calcare-

ous joints, furnished with slender jointed appendages, or cirri,

one on each side of every joint ; and, as the whole of these

organs are exceedingly flexible, they are ofthegreatest importance

to the animal in the capture of its prey.

Divisions.-An exception to this general structure is pre-

sented by the Cystocrimide-a fossil family which only occurs
Fig. 66.-Encrinus.

in some of the oldest formations. In these the body is round or oval, and entirely

composed of numerous calcareous plates. They were attached by a short flexible

stalk, the mouth was situated at the centre of the upper part, which projects a little

from the general surface, with the anal opening a little to one side of it.

The family Encrinida, or the Sea-lilies, includes an immense number of fossil forms

(Fig. 66) ; and one or two are still to be found in the West Irdian seas. These animals

were all supported upon a long stalk, at the extremity ofwhich they floated in the waters

of those ancient seas, spreading their long arms in every direction in search ofthe small

animals which constituted their food. Eachofthese arms, again, was feathered with a

double series of similarly jointed appendages ; so that the number ofseparate calcareous

pieces forming the skeleton of one of these animals was most enormous. It has been

calculated that one species, the Pentacrinus Briareus, must have been composed of at least

one hundred and fifty thousand joints; and " as each joint," according to Dr. Carpen

ter, "was furnished with at least two bundles of muscular fibre -one for its contrac-

tion, the other for its extension-we have three hundred thousand such in the body of

a single Pentacrinus-an amount of muscular apparatus far exceeding any that has been

elsewhere observed in the Animal Creation."

Afarrow runs along the inside of the arms, covered with a continuation of the skin

of the disc ; and from this the ambulacra are protruded, as in other Echinodermata.

The third family, the Comatulida, or Hair-stars, includes a considerable number of

animals, which bear a great resemblance, both in form and structure, to the Encrinida.

They are, however, only furnished with a stalk during their young state, and on arriving
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at maturitythey quit their attachment, and crawl about freely at the bottom ofthe water,

in the same manner as other Star-fishes. The body is flattened, and covered with

separate calcareous plates ; the lower, or ventral surface, bearsthe mouth and anus; and

the ten slender arms are often branched to such an extent as to appear very numerous.

They are furnished throughout their length with slender jointed cirri, similar to those

ofthe Encrinida, by the assistance of which, and the short ambulacra, the Hair-stars

are enabled to grasp any object firmly, and creep about on submarine plants with

great ease.

In their young state, the Comatule exactly resemble the animals of the preceding

Fig. 67.-Comatula. Fig. 68.-Young of Comatula

(Described as Pentacrinus Europæus) .

family, being supported upon a long flexible stalk, formed of calcareous cylinders . So

close is this resemblance, that when first discovered the young of Comatule was

described as a Pentacrinus. These animals are tolerably numerous in the seas of the

present day, where they constitute, in fact, the principal representatives of their order.

In the earliest ages ofthe world, their place was taken by the fixed Encrinida ; and the

free Comatula do not make their appearance in any formation earlier than the Jurassic

strata.

ORDER II. STELLERIDA.

General Characters.-The second order, the Stellerida, is composed of animals

with a flattened and more or less pentagonal body, usually bearing five arms of

variable length, which, however, are not distinctly separated from the body, as in

the Crinoidea, and into which processes of the stomach are usually continued. The

mouth opens in the centre of the lower surface of the disc ; and the anus, when present,

is always situated on the back. In the neighbourhood of the mouth of the animals of

this and the following order, some curious prehensile organs are always to be found,

which, from the peculiarity of their structure and actions, have been regarded as inde-

pendent parasitic organisms, and described as such under the name of Pedicellaria. They

stand upon little tubercles, and consist of a long calcareous stalk, which bears at its

extremity a singular forceps of three or four pieces. These are continually opening and

closing, apparently for the capture offloating particles offood ; and, singularly enough,

they continue their movements even after the death ofthe animal. The skin is coria-
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ceous, and the calcareous matter is deposited in it in separate plates, which allow con-

siderable flexibility to the whole body ; along the lower surface of each arm runs a

very distinct furrow, from which the ambulacra are protruded.

The true Star-fishes do not occur in the earliest fossilliferous formations. They first

make their appearance in the Muschelkalk, and continue increasing in numbers in the

more recent strata. In our present seas they are exceedingly numerous, both in species

and individuals ; so much so, in fact, that some species, on the coast of Normandy, are

commonly used as manure.

Divisions.-The Stellerida are usually divided into three families. The first, the

Euryalidæ, or Gorgon's Head, present a considerable resemblance to the animals ofthe

preceding order ; the arms being distinctly separated from the body, and the internal

organs entirely confined to the disc, which is of a roundish form. The anus is want-

ing; the arms have no furrow on their under surface, are always much branched, and

usually furnished with cirri, producing the confused and tangled appearance which has

caused them to be compared to the Gorgon's head, with its snaky locks. These animals

are principally found in the tropical seas, although some species exist even in the icy

waters ofthe Arctic regions. They are all rare.

In the second family, the Ophiuride, so called from the resemblance of their arms

to serpents' tails (Gr. Ophis a snake, oura a tail) , the body forms a roundish or somewhat

pentagonal disc, furnished with five long simple arms, which, like the branched organs

ofthe preceding family, have no furrow for the protrusion of the ambulacra. The

Ophiurida are exceedingly plentiful in all our seas, and their remains occur in all the

more recent marine strata of the earth's crust.

We come now to the family (the Asterida) of which the common Star-fish (Fig. 1) ,

so abundant on our coasts, is an example. In this family the arms appear to be merely

prolongations ofthe disc ; they are usually five in number, and the plates from which

the ambulacra are exserted are placed in deep furrows, which run along the lower sur-

face ofthe arms. In some species the arms are very short ; and in others the animal

forms a flat pentagonal disc, with five ambulacral furrows excavated in its lower sur-

face. In the centre of this the mouth is situated, and the ramifications ofthe stomach

extend toa greater or less distance into the arms. Most of the species of this family

possess an anal aperture ; but this is wanting in some.

ORDER III.-ECHINIDA.

GeneralCharacters.-In this order the development of calcareous matter in the

skin attains its maximum. The plates, instead of being distinct, as in the Star-fishes, are

firmly attached to each other, forming a convex shell, more or less complete, which

prevents all flexion of the body of the animal. This shell presents two openings, a

mouth and an anus ; the latter is generally situated at the top of the shell, opposite to

the mouth, and is surrounded by moveable plates. The division of the animal into five

parts is as distinct here as in the Star-fishes, notwithstanding the total absence of arms ;

the holes through which the little sucking feet are protruded being arranged upon five

rows of plates, which usually run from the centre of the top of the shell to the angles

ofthe oral opening ; or, when they are confined, as is sometimes the case, to the dorsal

surface, they form a distinct five-rayed star surrounding the apex of the shell . The

mode in which the capacity of the shell is increased, is exceedingly curious and interest-

ing. It is entirely covered by a skin of greater or less thickness ; and, it appears, that,

* From Euryale, one of the Gorgons.

P
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in spite ofthe close proximity ofthe edges ofthe plates, there is yet room forthepassage

of a minute layer of skin through all their interstices. It is in this that the deposition

of calcareous matter takes place, so that, instead of adding fresh matter to the shell only

at the oral aperture, as in the Mollusca, the animal increases the size of its domicile in

proportion to its growth, by continual additions to the edge of every plate ofwhich it

is composed. New plates are also often added in the neighbourhood ofthe superior

orifice. Next to this peculiarity in the form of the shell, the most striking character of

the Echinida consists in the numerous spines, frequently of large size, with which the

shell is covered. These are articulated to the numerous tubercles presented bythe sur-

face ofthe shell ; the base ofthe spines being hollowed for the reception ofthe convex

surface of the tubercle. In consequence of this mode of attachment, the spines possess

a considerable power of movement ; and, for this purpose, they are furnished with

bands of a muscular nature, and in some species they are even attached to the

tubercles by a round ligament inserted into the base of the spine and the apex ofthe

tubercle, and resembling in many respects the ligament ofthe hip-joint in man. These

spines appear to be used as locomotive organs ; they also serve to bury their owner in

the sand when circumstances require this concealment ; and some species appear, bythe

same means, to excavate hollows even in hard rocks.

Divisions.-The Echinida are divided into four very distinct families . Inthe

first, the Sea-eggs (Cidarida), the body is nearly globular (Fig. 69) , with the mouth

n the middle of the under surface, surrounded by a naked or warty skin. The anus lies

in the middle of the dorsal surface opposite the mouth, surrounded by a rosette of

Fig. 69.-Shell of Echinus, or Sea-urchin ; on the right side,

covered with spines ; on the left the spines removed.

curious plates, which form

the orifices of the generative

apparatus. It is in this

family that the masticatory

apparatus attains its highest

development, presenting the

complicated form represented

in Fig. 65. The ambulacral

spaces run from the mouth to

theanus ; andthe intervening

plates are covered with tu-

bercles and spines, thelatter of

which are sometimes several

inches in length, and as thick

as a man's finger. These

animals inhabit the seas of all

parts ofthe world ; and some

species are used as food, even

on the European coasts of

the Mediterranean.

The animals of the second family, the Clypeastride, have the body of a somewhat

discoid form ; the shell is very thick, and covered with small tubercles, from which

short, thin, hair-like spines take their rise. The mouth is situated in the middle ofthe

lower surface, and is armed with a masticatory apparatus less complicated in its struc-

ture than that of the preceding family; but the anus, instead of being placed on the

back of the shell, opens on its lower surface a little behind the mouth. The apex of
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the shell is occupied by the genital plates ; and the rows ofambulacraform a five-rayed

star surrounding these on the dorsal surface of the shell.

The Cassidulide, forming the third family, are of a roundish or oval form, generally

convex, and covered with very fine spines.

The mouth is placed in the middle of the lower surface, with the anus behind it,

sometimes on the margin. But these animals are especially distinguished from the two

preceding families by the total absence of any masticatory apparatus in the mouth.

This is equally deficient in the fourth family, the Spatangida, -sluggish animals, which

are usually found imbedded in sand, and with their intestines full of the same savoury

and nourishing substance : taken in, no doubt, for the sake of the minute particles

of organic matter which it might have contained. They are usually of a heart-like

form, with the mouth at the anterior margin of the lower surface, and the anal orifice

on its posterior margin . The ambulacra are generally confined to the dorsal surface,

where theyform four or five rays, and the surface of the shell is covered with fine hair-

like spines, amongst which a few of larger size may be distinguished.

ORDER IV.-HOLOTHURIDA.

General Characters. In the fourth and last order the body acquires a worm-

like form, thus apparently leading us towards the lower groups of the next division.

The radiate structure is in fact scarcely recognisable in these animals, except in the

arrangement of the tentacula which surround the mouth. The body is always more

or less elongated, with the mouth at one end and the anal opening at the other ; the

calcareous deposit in the skin is reduced to scattered granules ; and in one family the

ambulacra are entirely wanting.

Divisions. This order is divided into two families. The first, the Synaptida,

are characterized by the total absence of ambulacra, the motions of the animals being

assisted by peculiar

anchor-like processes

of the calcareous

grains, which project

from the skin, and

roughen the surface

ofthe animal.

In the Holothuride

(Fig. 70), on the con-

trary, the ambulacra,

although short, ex-

actlyresemble those of

the other Echinoder-

mata in their struc-

ture and action. The

mouth is surrounded

Fig. 70.-Holothuria.

by a ring of calcareous plates, serving for the attachment of the longitudinal muscles,

by which the contractions of the body are effected . These animals inhabit the

seas of most parts of the world. Some of them are eaten even by European popu-

lations ; and the Trepang (Holothuria edulis) is an article of luxury amongst the

Chinese.

This animal, which is very abundant on the north coast of NewHolland, is collected
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there by the Malays in large quantities, dried and packed up in bags for the Chinese

market. The Malays and Chinese meet at the Island of Macassar, where the principal

trade in this delicacy is carried on ; and the quantity annuallybrought to that place by

the fishermen is said to amount to upwards of four hundred tons . The price varies

according to quality, from eight dollars to one hundred and fifteen dollars per pecul

(133lbs. )

The Echinodermata conclude the series of animals generally termed Radiata by

zoologists ; but it is probable that further researches will show the necessity for great

modifications in this part of zoological classification. There appears to be little to

connect the hard-skinned Echinoderms with the delicate gelatinous animals composing

the other four classes ; and Mr. Huxley has already proposed to form these into a sepa-

rate group, denominated, from the constant presence of thread cells, Nematophora.

The Echinodermata would then be regarded as aberrant forms of the articulate division ;

a view to which the study of their metamorphosis lends considerable support.

DIVISION III.-ARTICULATA.

Great as is the diversity of form and structure presented by the Radiata, the

animals forming the present division perhaps exceed them in this respect. So great is

this diversity, in fact, that it is almost impossible to give any common characters which

shall positively include the whole ; and some of the most eminent modern zoologists

have proposed the establishment ofa separate division to include the lower forms. By

this means, however, the difficulty is lessened rather than got rid of altogether ; for,

although a tolerably coherent group is thus obtained for the higher forms, the lower

ones still vary to such an extent, that a very loose character is necessary to enable them

to be united in a single group. We shall, however, adopt these sub-divisions, as they

may tend to render this part of our subject more intelligible. The general characters

of the division have already been given at sufficient length (p . 198).

SUBDIVISION I.-VERMES.

General Characters.-The animals ofthe first sub-division, the Vermes or Hel-

mintha, are usually of a very elongated form ; and in the higher groups the division

of the body into a number of segments is very distinct ; whilst in some of the

lower forms this general characteristic of the articulate series is quite unrecognizable .

The segments, when present, are generally mere repetitions one of another ; and the

appendages with which they are frequently furnished follow the same rule.

The nervous system, which, in the parasitic groups ( Entozoa), is, as might be expected,

in a very rudimentary condition, gradually increases in complexity ; until in the Anne-

lida or true worms, it consists, as in the most highly endowed Articulata, of a ventral

series of ganglia, united by nervous cords, and communicating with a nervous mass of

considerable size (brain) situated in the head. In proportion to this gradual elevation

of the nervous system is the development of the different organs of the body. This is

especially remarkable in the case of the lateral appendages, which are entirely wanting in

the lower groups ; but in the Annelida they make their appearance often in a very com-

Iplicatedform, such as branchial and natatory plates, and jointed bristles serving as feet.

In none, however, do they present the peculiar structure of the limbs possessed by the

other Articulata the construction of which will be described in the proper place.
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Divisions.-The Vermes may be divided into four classes, which are generally

distinguishable by their external appearance. Of these, the first two are for the most

part parasitic, living in the interior of other animals, few of which, in fact, are exempt

from the visits of these unwelcome guests. Of these, the first, the Flat-worms (Platy-

elmia) have the body flattened, and generally more or less ovate and leaf-like ; these

present the greatest divergence from the articulate type. In the second, the Nematelmia,

or Round-worms, the body is usually elongated and cylindrical, and the division into

segments is often indicated by annulations of the skin. The other two classes are

composed principally of aquatic animals. A few are terrestrial in their habits, but none

are parasitic. One of these, the Rotifera, or Wheel Animalcules, includes a number of

minute creatures furnished with a pair of ciliated organs at their anterior extremity ;

whilst the Annelida, or true worms, have the body distinctly divided into segments,

generally furnished with lateral appendages, and with a well developed nervous system.

The blood, in this last class, is also generally of a red colour.

CLASS I.-PLATYELMIA.

General Characters.-The study of the Entozoa, or internal parasites, from the

nature oftheir habitations, is perhaps not one of the most attractive branches of Zoology ;

yet few animals can present a better claim to our notice, from the circumstance

that many of them find their natural residence in our own bodies, and in those of our

domestic animals, where they often do us a great amount of injury . They have a still

stronger claim to the attention of the scientific zoologist, from the number of points

connected with their natural history, which still remain to be cleared up, and from the

wonderful nature of those portions of the history of their development, which have

beenrevealed by the recent researches of some of our most eminent naturalists.

By far the greater number of the Platyelmia pass the whole or the greater portion

oftheir existence inclosed within the bodies of other animals, of which few are without

species ofthese parasites peculiar to themselves. Some species, however, live in the

water, where they swim about freely by means of cilia. They all, however, have the

body much flattened, and usually of a more or less ovate form, without any traces of

segmentation ; the only exception to this rule being presented by the Tape- worms, in

which, as is well known, the body is of great length, and composed of a multitude of

similar joints. We shall see, however, on studying the development ofthese animals,

that the exception is more apparent than real ; for it appears that the Tape-worm may

be regarded as a compound animal, each joint being capable of a certain amount of

independent existence.

The nervous system consists of a pair of ganglia situated in the anterior extremity

of the body, and giving off two slender filaments, which run down each side of the

body. No special organs of sense have been found in the parasitic species ; but those

which live free in the water have several dark spots, each containing a distinct lens,

placed close to the central ganglia, and these are considered to be true eyes. With the

exception of the cilia of the aquatic forms, no organs of motion are to be met with in

the Platyelmia. The parasitic species are generally furnished with hooks or suckers for

maintaining themselves in their position ; but their movements are almost entirely con-

fined to a muscular contraction and dilatation ofthe body.

Divisions.-The Flat-worms are divided into three orders, of which two are com-

posed of parasitic, and one of free-swimming animals. They may be regarded as

forming two groups or sub-classes, of which the second is distinguished by the pos-
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session of cilia ; the others being destitute of these organs. The two parasitic orders

are the Cestoidea, or Tape-worms, with long, usually jointed bodies ; and the Trematoda,

with short, elliptical, or discoid forms.

ORDER I. CESTOIDEA.

General Characters.—The general appearance of the animals belonging to the

order Cestoidea is well shown inthe annexed figure, which represents the common Tape-

worm ofthe human intestines. The body is composed of numerous joints or segments,

each exactly resembling each other ; these are often several hundreds in number, and

the animal sometimes attains a length of upwards of ten feet. The skin is exceedingly

soft and tender, and the muscular system possesses very little energy ; so that the

Fig. 71.-Taenia Solium. The common Tape-worm.

movements ofthe animal are confined within very narrow limits. Its anterior extre-

mity is formed by a small head, furnished with hooks and suckers, by means of which

the animal anchors itself to the intestines of its victim ; it also contains the rudiments

of the nervous centre, the filaments given off by which only run through a few of the

first segments. The animal appears to possess no mouth or digestive organs ; so that

it must derive its nourishment entirely by absorption through the skin. On each side

of the body runs a long vessel, passing through all the segments ; these are united

at each articulation of the body by a transverse vessel. Each segment contains both

male and female sexual organs ; and when these have arrived at maturity, the segment

is cast off to seek a new place in which its ova may be developed . For this purpose

the joints, when cast off, are endowed with a considerable power of motion, and

will live for several days when placed in favourable circumstances. In some cases

they have been observed to develop peculiar organs, which they do not possess in

their compound condition. The orifices of the sexual organs are placed at one side

of each segment, and these apertures are placed alternately on both sides of the body

ofthe animal.

The development of these animals presents some of the most remarkable phenomena

that have yet been discovered in the natural history of animals . Some curious para-

sitic worms are found, not in the intestines, but in the solid tissues of many

herbivorous animals, which, from the structure of the head, have always been ranged

in the neighbourhood of the Tape-worms, although their bodies, instead of being drawn

out to an enormous length and divided into numerous segments, are composed almost

entirely of a simple bag of fluid.

Some of these parasites are simple,-that is to say, the sac bears only a single head ;
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in other cases they develop a multitude of these organs, sometimes from the internal,

sometimes from the external surface of their walls. These worms were long regarded

as forming a distinct order of parasitic animals ; but recent experiments have shown,

that when they are administered to particular carnivorous animals with their food, the

vesicle of fluid is cast off, the head attaches itself,

and gradually develops the long jointed body of a

true Tania. The observations were first made

upon the Cystic worms which inhabit the liver of

the mouse and rat ; these, when given to cats,

were found to produce in their intestines Tænias

of the species usually infesting those animals.

Experiments have since been instituted upon Cystic

worms from different species of herbivorous ani-

mals, and these all produce Tape-worms ofdifferent

kinds when introduced into the bodies of carni-

vorous animals. The administration of mature

segments of Tape-worms to the herbivorous species,

has also been found invariably to produce a development in the tissues of their organs

of the corresponding Cystic worms ; so that we may consider it a well-established fact,

that the ova of the Cestoid worms are not, as a general rule, developed in the same

species of animal which is infested by the mature Tania.

Fig. 72.-Cysticercus Cellulosa.

a, head enlarged.

But, it may be asked, how does the embryc Tania find its way from the stomach

of its host, through the various tissues of its body, until it reaches the particular organ

in which its development is to be carried on? This subject is still enveloped in a

certain amount of obscurity ; but some recent researches of Professor Van Beneden

appear to throw a little light upon it. That zoologist observed that the embryos of a

Tania found in the intestines of the common frog, were furnished with six spinous

organs, of which two were straight, and the other four slightly hooked at the

extremity. By an action of the four-hooked spines, very similar to that of the arms of

a man when swimming, the little creatures were enabled to push themselves through

the broken tissues of their parent ; the two straight spines assisting to pierce a passage,

and, no doubt, maintaining them in their position whilst the hooks were brought up for

a fresh stroke. In this manner, as Professor Van Beneden observes, they would have

no difficulty in penetrating any tissues, or in reaching any part of the body of the

animals appointed for their further development.

Professor Van Beneden appears to consider that the history of the Cestoid worms

affords another instance of an " alternation of generations " analogous to that of the

Medusa, referred to at page 252. In this view the Cystic worm (Scolex V. B.) corres-

ponds with the simple Hydraform polype ; the compound animal known as the Tape-

worm (Strobile V.B.) , with the elongated polype in process of division ; and the mature,

separate segment ( proglottis), with the perfect sexual Medusa.

An exception to this general rule appears, however, to be presented bythe tape-

worm of the human subject; at least, it is not easy to understand how the Cystic

worms could withstand the heat usually employed in cooking our animal food. Recent

experiments have shown that the administration of adult proglottides of Taenia solium

to pigs, produces a great development of the Cysticercus cellulosa (Fig. 72) ; but in

what manner this parasite can be introduced into the human organism is still unknown.

The Cysticercus cellulose is also found in the tissues of the human body.
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Two species of Cestoid worms inhabit the human intestines-the Tœnia solium and

the Bothriocephalus latus. The former is the ordinary Tape-worm, the second occurs only

in particular countries,-in Holland, Poland, and Switzerland. In the Cystic form

some of these worms do great injury to domestic animals ; one of the most noxious is

the so-called Conurus cerebralis, inhabiting the brains of sheep. Many other inter-

esting facts are connected with the history of these animals ; but our space forbids us

from entering into further details.

ORDER II.-TREMATODA.

General Characters.-These animals, which are all parasitic, présent some ré-

semblance to the individual segments of which the Cestoid worms are composed. They

are usually of an elliptical or oval form, and very flat ; the skin is soft, but usually

contains a number of calcareous granules. The whole body is very contractile . At one

or both of its extremities it is furnished with suckers to enable it to adhere firmly to

its host, and at its anterior extremity with a mouth. At a little distance from the

mouth the narrow intestinal canal usually divides into two, which mostly terminate

in blind extremities ; in some cases, however, the two intestines meet towards the

hinder part, so as to form a complete circle. All these animals are hermaphrodites,

and the history of their development presents many points of almost equal interest

with those exhibited by the Cestoid worms.

Divisions. They form three families. In the first, the Distomida, the animals

possess two suckers, of which the anterior contains the mouth. Of these the Fluke

(Distoma hepaticum), which infests the livers of sheep, is a well-known example.

Other species live in the intestines, the brain, and even the eyes, of other animals.

The animals ofthe second family, the Tristomide, are furnished with three suckers ;

two small ones at the anterior extremity, between which the mouth is situated, and a

larger one at the hinder extremity. These worms principally infest the gills of fishes, as

do also those of the third family, the Polystomida, characterized by the presence of several

' suckers at the hinder extremity of the body, whilst the anterior extremity is either

entirely destitute of those organs, or only possesses a small one, in which the mouth is

situated. This family includes the singular Diplozoon paradoxum-an animal which

appears to be compounded, like the Siamese twins, of two perfect individuals, each

containing precisely the same organs.

ORDER III.-PLANARIDA,

This order includes most of the free Platyelmia. These animals are of an oval or

elliptical form , and very commonly furnished with an extensible proboscis, springing

from the ventral surface, and leading into a large digestive cavity, which gives off

numerous ramifications into the substance of the body, but possesses no anal opening.

These animals are of a gelatinous consistency, and enjoy such a power of self- contrac-

tion that they can reduce their whole substance to the form of a lump ofjelly, in which

condition they occasionally force themselves rather disagreeably upon the notice of

incautious water-cress eaters. They inhabit both salt and fresh water, where they

swim about rapidly by an undulating movement of the body, in the manner of a leech,

and creep with great ease upon stones and aquatic plants. They are generally of small

size, but exceedingly voracious. Like the polypes, which they resemble in their

gelatinous nature, they appear to be capable of almost endless increase, by the way
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which might be expected to lead to their destruction. Sir John Dalyell, in his observa-

tions on these animals, speaking of the black Planariä (Planaria nigra) , says that " it is

privileged to multiply its species in proportion to the violence offered to its otherwise

delicate frame. It may almost be called immortal under the edge of the knife.

Innumerable sections of the body all become complete and perfect animals. Ifthe head

be cut off, a new head replaces it ; if the tail be severed, a new tail is acquired." Still

more remarkable was an instance of spontaneous separation of the head of one of these

animals, which took place under the eyes of the same observer.

In South America, Dr. Darwin observed some terrestrial animals which approached

the Planaria very closely in their characters ; they lived amongst rotten wood, upon

which they appeared to feed, and were marked on the back with stripes of bright

colours.

The family of Nemertida, or Ribbon-worms, must be referred to in this place, as it

probably forms the type of a fourth order of Platyelmia. It is composed of animals with

elongated ribbon-like bodies, possessing a protrusible proboscis, a distinct nervous

system, and a digestive canal with a distinct anus. As far as we know at present, the

sexes are on distinct individuals. Amongst these one species, the Borlasia, inhabiting the

coasts of France and England, attains a length of upwards of fifteen feet. This tremen-

dous worm remains coiled up during the day under stones, going about at night in

search ofprey.

The Turbellarida also-a family of minute worms inhabiting both salt and fresh

water-appear to belong to this order. Like the preceding animals, they possess an

intestinal canal with two openings, and the sexes appear to be separate. The classifi-

cation of these creatures is still, however, involved in great obscurity ; and much still

remains to be done before it can be brought to a satisfactory condition.

CLASS II.-NEMATELMIA.

General Characters.-The animals belonging to this class are of a more or less

elongated, cylindrical form, with the skin much thicker and stronger than that of the

preceding parasitic worms, and generally wrinkled in such a manner as to give

the body an annulated appearance. The nervous system, in the higher forms, consists

of a pair of ganglia, situated in the anterior extremity, and united by a slender nervous

ring, which surrounds the oesophagus ; from these, two filaments take their rise, and run

through the whole length of the body. In the lower orders no undoubted nervous

system has yet been recognised. As far as our present knowledge goes, the Round-

worms are unisexual ; the males, which occur far more rarely than the females, are

always smaller than the latter, and usually present distinct copulative organs. No such

extraordinary metamorphosis as that which we have seen to prevail amongst the flat

worms occurs in the development of these creatures, which, however, are as yet but

imperfectly known. They not only inhabit the intestines of other animals, but many

species are also to be met with in the interior of completely closed organs, to which

they must have obtained access in their earliest stages.

Divisions.-The Nematelmia form three very distinct orders,-the Acanthocephala,

which possess aproboscis armed with a formidable apparatus ofhooks, but are apparently

destitute of an alimentary canal ; the Gordiacea, long thread-like worms, with an

intestinal canal, but without an anus ; and the Nematoidea, in which a perfect intestinal

canal exists.
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ORDER I.-ACANTHOCEPHALA.

This order, which includes only a single genus, is composed of parasitic worms often

of considerable size, which find their habitation in the intestines of various animals,

especially fishes. One species in particular, the largest in the order, is common in the

intestines of swine, where it sometimes attains a length of eighteen inches. The body

is thick, and divided into rings by a series of transverse wrinkles ; the head is armed

with rows of reversed spines, which not only serve to fix the animal in its abode, but

also enable it to bore through the intestines of its unfortunate victim, who sometimes

falls a sacrifice to this propensity of his uninvited guest. These creatures appear to

possess no alimentary canal ; their nourishment is entirely obtained by absorption

through the skin, beneath which is a curious areolar structure, which is probably

subservient to this purpose.

ORDER II.-GORDIACEA.

The Gordiacea, or Hair worms, are at once distinguishable by the extraordinary

length of their bodies (Fig . 73) , which frequently present a close resemblance to a horse-

Fig. 73.- Gordius Aquaticus.

a, tail.

hair ; so close, indeed, that in former

times the popular belief ascribed their

origin to the introduction of horse-hairs

into the water in which they are found.

These animals live as parasites in the

bodies of various species of insects, to

which their size is often so dispropor-

tionate, that when the wormis coiled up

within the cavity of an insect's body, scarcely any space is left for the internal organs of

its unfortunate host. Dr. Baird has recently described a species of Gordius from the

common violet Ground Beetle (Carabus violaceus) , an insect scarcely an inch in length, the

worm being upwards of eleven inches ; whilst other species, of which the victims are

unknown, attain a length of about three feet. When mature they quit the bodies of the

insects, at whose expense they have been nourished, and seek some piece of water or moist

situation, where they deposit their ova in long chains. At this period they sometimes

suddenly make their appearance in vast numbers in particular spots, giving rise to

reports of worm rains. It seems probable that the evolution of the young proceeds to

a certain distance in the situations where the eggs are deposited ; but when, or in what

manner, they afterwards obtain access to their destined victims, is still unknown. One

of the most singular circumstances connected with their history is, that if, by any

chance, on breaking out of their insect-home they find that dry weather has produced

a state of things incompatible with their notions of comfort, they quietly allow them-

selves to be dried up, when they become perfectly hard and brittle ; but, strange to say,

the moment a shower of rain comes to refresh the earth with its moisture, the dormant

Gordii immediately recover their activity, and start off in search of a suitable place in

which the great object of their visit to solid earth may be effected.

ORDER III.-NEMATOIDEA.

With the exception of one family, all the worms included in the order Nematoidea

are parasitic in the bodies, and principally in the intestines of other animals ; they are,

in fact, amongst the most common and the most injurious of Entozoa. In the form of
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their bodies they frequently resemble the common Garden-worm, although some are

much more elongated, and often taper to a very fine point at one end ; the skin is more

or less wrinkled, giving them an annulated appearance. These are unmistakably the

highest forms of intestinal worms ; they present a distinct nervous system, an ali-

mentary canal, furnished with a mouth and an anal opening, and distinct sexual organs.

The history of the development of these animals is but imperfectly known. It appears

probable that in many cases a different situation is required for the evolution of the

young, to that inhabited by the mature animals ; for at certain periods the latter, appa-

rently impelled by some wandering instinct, quit the intestines, either by allowing

themselves to be carried out along with discharged matters, or by actually boring

through the walls of their habitation into the tissues beyond them. The object in the

latter cases appears to be the deposition of their eggs in the blood-vessels of their host ;

at least, a species found in the frog deposits its ova in this situation. The young

animals appear to be carried by the circulation to some position suitable for their

development, when they inclose themselves in a minute capsule or cyst amongst the

tissues of the body, and remain at rest for some time. On breaking out of this capsule

they find their way to the intestines, where they remain until their instincts prompt

them to imitate the example of their parents.

This order includes the common Ascaris, or Round-worm of the human subject, as

well as the little Thread-worms (Oxyuris) which are often so troublesome to children.

These are rarely injurious, unless present in great numbers. Far different is the case,

however, with the Strongylus gigas, a worm sometimes attaining a length of two or three

feet, and the thickness of a man's little finger, which usually inhabits the kidneys of

swine, but sometimes finds its way into the same organ in man. This tremendous

worm, by destroying the organ in which it has taken up its abode, is said not unfre-

quently to cause the death of its host.

This order also includes the dreaded Guinea-worm (Filaria medinensis), which

appears to occur in most parts of tropical Africa. This worm lives in the cellular

tissue beneath the skin, and between the muscles of man, confining its attacks

principally, though not exclusively, to the lower extremities, where it often produces

considerable pain. It is said occasionally to attain a length of twenty or thirty feet ;

but its average length is five or six. It is extracted by winding it very slowly upon

some object, an operation in which great care is said to be necessary, as ifthe worm be

broken its fluids produce a very painful effect . When arrived at maturity, the Filaria

comes to the surface, where it breaks to pieces and sets free the innumerable young

with which it is crammed.

In this order we also place the Anguillulidæ, the so-called Eels of paste and vinegar.

These are minute, thread-like worms, exhibiting distinct digestive and generative organs,

which occur often in great numbers in putrefying substances.

CLASS III.-ANNELIDA.

General Characters.-The Annelida, in general, present a more complicated

organization than any of the preceding animals ; the division of the body into segments

is usually distinctly recognizable, and the segments are almost universally furnished

with external appendages, which are sometimes jointed. The majority live in water,

or in damp situations ; a very few only are parasitic in their habits.

The head in most of these animals is distinctly marked, and furnished with organs

of sense, such as eyes, tentacles, and in some instances auditory vesicles, containing
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otolithes. The nervous system, in the higher forms, exhibits the articulate type of

structure very distinctly ; it usually consists of a series of ganglia running along the

ventral portion of the animal, and united by a pair of slender filaments, by which they

also communicate with the central mass, or brain, which is inclosed in the head ; this

is composed of two ganglia, united by a ring surrounding the oesophagus. Inthe lower

forms the nervous system approaches that of the preceding classes.

The lateral appendages, which serve principally as organs of motion, are very

Dorsal member

Dorsal arch Dorsal oar

Cirrhus

Bristles

Ventral member Ventral arch Ventral oar

Fig. 74.-Transverse section of an Annelide (Amphinome).

variable in their structure and arrangement, sometimes occurring on all the segments of

the body, sometimes only on the anterior or on the middle segments ; sometimes four

C

Fig. 75. -Foot and bran-
chia of Eunice.

b, branchia ; c, cirrhus

t, bristle tuft; i, ventral
eirrhus.

and sometimes two in number on each segment. They usually

consist of lobes of skin, furnished with bundles of bristles of

very various forms, and with jointed cirri or tentacles (Fig.

74) ; they also commonly bear the respiratory organs, or

branchia (Fig. 75) . In some Annelida, as the Leeches, no

trace of external organs is to be seen ; whilst in others, as the

Earth-worms, they are reduced to a few bristles, which assist

the animal in its progress through the earth. It is to be

observed, however, that even in the highest Annelida the

jointed cirri are always easily distinguishable from the limbs

of the second section of the Articulata.

The digestive apparatus consists of a straight intestine,

running through the body from one extremity to the other.

The mouth is usually armed with jaws, and the opposite extremity of the intestinal

canal always terminates in an anal opening. The vascular system is also very

distinctly developed, and the nutritive fluid is usually of a red colour, sometimes green

or yellow.

The sexes are usually distinct, although a few-as the Leeches and Earth-worms-

are hermaphrodites ; but even in these self-impregnation does not take place. Some

Annelida appear to propagate also by spontaneous division ; and many of them can re-

produce parts lost by accidental injury.

Divisions.-The Annelida may be divided into two groups, characterized by the

presence or absence of external respiratory organs. The abranchiate Annelides include

two orders, the Suctoria, or Leeches, characterized by the possession of a sucking disc

at the posterior, and usually also at the anterior extremity; and the Scolecina, orEarth-
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worms, in which these suckers are wanting, but which are furnished with a double

row of bristles along the under surface of the body. The branchiferous group is also

divided into two orders,-the Tubicola, the animals composing which form a tube for

their habitation, and the Errantia, which enjoy no such protection.

ORDER I.-Suctoria.

General Characters.-The animals belonging to this order, of which thecommon

medicinal Leech (Fig. 76) is a familiar example, are characterized by the total deficiency

ofany lateral appendages ; their motions being effected by undulations ofthe body whilst

Fig. 76.-The Common Leech (Sanguisuga Officinalis) .

swimming, or by the

alternate attachment

of the sucking discs

with which the two

extremities of their

bodies are usually

furnished. They all

appear to live by

sucking the blood of other animals ; and, for this purpose, the mouth of the Leech is

furnished with an apparatus of horny teeth, by which they bite through the skin. In

the common Leech three of these teeth exist, arranged in a triangular, or rather tri-

the Leech.

radiate form, a structure which accounts for the peculiar appearance

of leech bites in the human skin (Fig. 76 , a) . Each of these teeth

has a minutely serrated edge (Fig. 77) , which, when worked back-

wards and forwards in contact with the skin, soon saws it through,

when the teeth are retracted, and the blood is then pumped from

the wound by the alternate dilatation and contraction of the muscular

œsophagus. In the Clepsinide this structure disappears, giving way

Fig. 77-Tooth of to a protrusible proboscis. The intestine is of very large size, and

usually extends on each side into short blind sacs or processes, the

distension of which, during the act of suction, must necessarily increase its capacity.

Respiration appears to be performed by a system of aquiferous canals, lined with cilia,

which open externally, by a series of minute orifices, on each side of the body. The

vascular system is well developed. Nearly all these animals are hermaphrodite. The

deposition of the eggs is attended with some very singular circumstances. At the

period of oviposition, a peculiar gelatinous band is produced round the anterior part of

the body near the orifice of the generative organs, which is situated in this part. The

Leechlays its eggs in this gelatinous matter ; and when all are deposited it withdraws its

body from the band, which then closes up, and forms a complete capsule, within which

the eggs are inclosed. It appears, from a statement of M. Frémond, that (in addition

to these capsules, or cocoons, as they are called, containing a number of ova) the Leech

also sometimes produces a " compound egg, formed of a transparent membrane, full of a

liquid, in which little globules soon begin to appear ; these globules are, in fact, so

many germs of Leeches, and during development take the form of little worms, which

soon leave the egg by an opercular hole at its extremity."

The nervous system in the Suctoria is usually well developed ; and the anterior

sucking disc bears a row of eight or ten eyes, which, however, appear to be of very

imperfect construction.
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Divisions.-This order is divided into three families. The first, the Malacobdel-

lida, presents many points of resemblance to the Trematode worms ; the mouth is

unarmed, the substance of the body semi-transparent, the nervous system composed

of a single ganglion and filament on each side of the body; and there is a single

sucking disc at the posterior extremity. These worms live parasitically within the

mantle of various marine bivalve Mollusca.

In the Clepsinidæ, the body is of a leech-like form, but very much narrowed in

front, and the mouth is furnished with a protrusible proboscis . These animals live in

fresh water, where they may often be seen creeping upon aquatic plants. They prey

upon the water snails (Lymneæ).

To the third family, the true Leeches (Hirudinidæ) , the common medicinal Leeches

belong. Two species of Leech are commonly used in medicine,-the Sanguisuga offici-

nalis, a native of the South of Europe, and the S. medicinalis, which is found princi-

pallyin the northern countries ofthe same continent, and occurs, but rarely, in England.

Most ofthe Leeches used in England are imported from Hamburgh ; but the pools and

marshes in which the animals are collected are situated at a great distance from that

emporium of the trade, in the thinly populated countries of eastern Europe,-Hungary,

Bohemia, and Russia.

The supply in these countries, however, appears to be nearly exhausted, and

much of our supplies are now derived from regions still further to the east. The

animals are caught by means of baits put into the water, or by the fishermen wading

into the pools with naked legs . The importance of the Leech in medicine is well

known ; but few, perhaps, are aware of the enormous consumption of these Annelides

that really takes place. Some idea of this may be formed, however, from the fact

mentioned by Dr. Pereira, that some years ago "four principal dealers in London

imported, on the average, 600,000 monthly, or 7,200,000 annually !" The annual con-

sumption in Paris has been estimated at 3,000,000, and that of the whole of France at

no less than 100,000,000 . No other creature, so low in the scale of organization, gives

rise to so extensive a commerce as this. The Leeches are sometimes imported in bags,

but more frequently in small tubs, closed with stout canvas, to allow the passage of

air. Each of these tubs contains about 2,000 Leeches .

But ifthe medicinal Leech puts forward a strong claim to our attention, onthe ground

of the services which it renders to mankind, there are others which force themselves

upon our notice from the very opposite consideration. These are principally confined

to hot countries, where, however, they are often great pests. In Egypt, during the

invasion ofthat country by Napoleon, the French soldiers were often exposed to great

torment from the numbers of Leeches infesting the pools . When the men, fatigued with

their march under the burning sun, rushed eagerly to drink, these bloodthirsty animals

would fix themselves to the interior of the mouth or nostrils, producing intolerable

annoyance to men already half-maddened by vexation and fatigue.

A still more remarkable instance is afforded by the small Leeches which infest

Ceylon. These animals are about an inch and a half in length . They live principally

in the forests, amongst the dead leaves, in damp places ; but often make their appearance

in other parts of the island during wet weather. Wherever they occur, however, they

seem always to be on the look-out for blood ; and some instinct tells them that, even

under the clothes of Europeans, this wished-for delicacy is to be obtained . The incau-

tious invader of their domain soon feels a peculiar sensation of moisture about his legs ;

and, on examining into the cause, he finds, to his dismay, that they are bathed in blood ; or
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should he, by chance, wear white trousers, he may perhaps receive the first horrifying

intelligence of what is going on, by the suddenappearance of red stripes upon his nether

habiliment. If the traveller, made wise by experience, should resort to the expedient

oftying his trousers round his boots, or (which is said to to be the best course) his boots

over his trousers, the little blood-suckers will mount still higher in search of their

manorial rights ; and an unpleasant dabbled sensation about the neck soon shows that

the enemy has succeeded in scaling the citadel. The legs of horses, passing through

the districts infested by these pests, are frequently completely covered with blood in

consequence of their attacks.

Some species of this family, forming the genus Piscicola, live as parasites upon

various fresh-water fishes ; whilst those of the genus Branchiobdella, which are quite

destitute ofeyes, inhabit the branchia of some Crustacea.

This appears to be the proper place to allude to some singular marine animals

which have been placed, by some zoologists, amongst the Echinodermata, by others

amongst the Annelida. These are the species of the genus Sipunculus and its allies,

which constitute an order of animals for which the name of Gephyrea has been pro-

posed, in allusion to the apparent connection which they establish between the Echino-

dermata and the articulate series. Their bodies are cylindrical, and rather thick,

covered with a tough skin, in which a few bristles are sometimes inserted, but which

neither contains calcareous particles nor thetubular sucking feet ofthe true Echinoderms.

Their habits are very similar to those of the common lob-worms, and like these they are

much sought after as baits by the fisherman. They live in the sand, where they move

about, much in the same way that the common

garden worm does in moist soil ; they are destitute

of eyes and other organs of sense, and the mouth is

armed with a curious proboscis. Some species, as

the Sipunculus Bernhardus, here represented (Fig. 78) ,

seek protection by inclosing their bodies in the

abandoneddwelling ofsome univalve Mollusc ; whilst

others, for the same purpose, actually hollow them-

selves caves in the substance of stones and corals.

One ofthese, to which M. Valenciennes has recently

given the name of Sipunculus cochlearius, is remark-

able for a habit of forming a small spiral cell in the

stony substance of two very different species of coral.

This animal is probably troubled with a tender skin,

and, in order to prevent abrasion by the rough walls

of his coral home, he lines it with a smooth vitreous

matter, producing an appearance which has so

deceived zoologists, that they have supposed that the

corals had built their structure around some small

shell, and hence, confounding the two species, described them both under the common

name of Madrepora cochlea.

ORDER II.-SCOLECINA.

Fig. 78.-Sipunculus Bernhardus.

General Characters.-Of this order we have several well-known examples in

the Earth-worms so common in our gardens and fields. The bodies of these animals are

ofa cylindrical form, somewhat pointed at the anterior extremity, and usually a little
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flattened at the tail . The skin is tough, and divided into numerous segments by

transverse wrinkles, and the organs of motion are reduced to the form of a double row

ofbristles, running down the lower surface of the body, which, instead of being placed,

as in the following orders, upon prominent lobes of the skin, are usually capable of

being retracted within small hollows when not in use. The mouth is unarmed, and the

intestine runs straight through the body. The vascular system consists of two longi-

tudinal vessels running along the ventral and dorsal regions of the body, and united by

numerous branches. The blood is red. Like the Leeches, these worm s are furnished

with ciliated canals, which have been supposed to serve as organs of respiration ; but

their real destination appears to be still uncertain. Like the leeches, also, they are all

hermaphrodites.

Divisions. This order contains two families-the Lumbricide or Earth-worms,

and the Naidida. The former are too well known to require much description ; they

possess no distinct head, and are quite destitute of eyes ; their bristles are hooked, and

placed in little tufts in pits on the lower surface, whence they can be exserted when

the animal requires their assistance. They live in holes in moist earth, and are said to

be predacious animals, although popular belief charges them with the destruction of

theroots of plants. Mr. Darwin has asserted that, even if these worms do some damage

to vegetation, by feeding upon the tender roots of young plants, yet they amply com-

pensate for this by the sort of tillage which they give to the soil in constantly passing

through it.

It is generally supposed that the Earth-worm may be propagated by division ; but

this scarcely appears to be the case. It is said, however, that if it be divided across the

middle, the part bearing the head will develop a new tail, although the tail will soon

die ; and that, if the head be cutoff, the body will form a new head ; but it appears

that both portions never survive this mutilation.

This power of reproduction of lost parts is carried to a much greater extent in the

Naidida, which even propogate by a kind of gemmation. These animals live princi-

pally in the mud of fresh-water ponds and rivers. In their form they resemble the

common Earth-worm ; but their bodies are furnished, besides the ventral bundles of

bristles, with a series of long spines on each side. They generally have two distinct

eyes, and the mouth is sometimes armed with a long proboscis.

ORDER II.-TUBICOLA.

General Characters.-The worms belonging to this order, which commences

the series of branchiferous Annelida, are all marine, and are distinguished by their

invariable habit of forming a tube or case, within which the soft parts of the animal can

be entirely retracted. This tube is usually attached to stones or other submarine bodies.

It is often composed of various foreign materials, such as sand, small stones, and the

debris of shells, lined internally with a smooth coating of hardened mucus ; in others it

is of a leathery or horny consistency ; and in some it is composed, like the shells of the

Mollusca, of calcareous matter secreted by the animal. These animals frequently live

together in societies, winding their tubes into a mass which often attains a considerable

size ; others are more solitary in their habits. They retain their position in their habita-

tions by means of appendages very similar to those of the free worms, and furnished,

like these, with tufts of bristles and spines ; the latter, in the tubicolar Annelides, are

usually hooked ; so that, by applying them to the walls of its domicile, the animal is

enabled to oppose a considerable resistance to any effort to draw it out ofits hole.
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In these, as in the preceding Annelida, no distinct head can be recognised, and the

eyes are either entirely wanting or very rudimentary. The mouth also is generally

unarmed. The anterior extremity is always furnished with tentacles, which serve

both as organs of touch and for the capture of prey. The nervous system is well-

developed, although the longitudinal filaments generally run down the sides ofthe body,

instead of being united by ganglia in the middle line. The branchiæ are usually con-

fined to the head, where they appear as branched organs in the midst of the tentacles ;

they sometimes also occur on some of the segments of the body.

All these worms are unisexual. They deposit their eggs in a mass ofmucus, which

usually clings to the tube of the parent animal.

The young Terebella, on the first breaking out of the egg, is a small globular

embryo, thickly covered with cilia, By degrees this elongates into an oval form, and

the cilia collect in a band round its middle. The lengthening process continues, and

in a little time a pair of small eyes make their appearance in the head, whilst a

new set of cilia are developed at the caudal extremity. Still the little animal con-

tinues elongating ; the cilia are reduced to a little band, like a cravat, round its neck,

and a patch on the back, whilst the body exhibits traces of annulation, and single

bristles begin to sprout from its sides. At last the cilia

disappear altogether ; the members acquire sufficient

development to enable the young Terebella to creep along

the bottom of the water. It selects a spot for its perma-

nent abode, fixes itself, builds its house, and becomes,

afterits brief"Wanderjahr," a quiet, home-staying denizen

of the deep.

Divisions. In the best known family of this order,

the Sabellida, the branchia are placed on the head, where

theyform a circle of plumes (Fig. 79) or a tuft of branched

organs. Of the tentacles, one is usually much thickened,

so asto form asort ofplug, which closes the aperture of

the tube when the animal is retracted. The Serpule,

which form irregularly twisted calcareous tubes, often

grow together in large masses, generally attached to shells

and similar objects ; whilst those genera which, like

Terebella (Fig. 80), build their residences of sand and

stones, appear to prefer a life of single blessedness. The

curious little spiral shells, often seen upon the fronds of

sea-weeds are formed by an animal belonging to this Fig. 79.-AGroupofSerpule.

family (Spirorbis). ·

The Hermellida, some of which live amongst the oyster-beds, and often do much

Fig. 80.-1erebella.

mischiefbythe increase oftheir masses oftubes, also belong to this order.
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ORDER IV.-ERRANTIA.

General Characters.-We now come to the last and highest order of the

Annelula, comprising those animals in which the external appendages of the body

attain their highest development, whilst the power of free locomotion indicates the

possession of a higher degree of general intelligence than would be necessary for the

sedentary animals of the last order. It must be confessed, however, that in their struc-

ture, and especially in their development, they display

a very close relationship to those animals ; the history m

of the development of the young in the two orders

being so very similar, that one description will serve

for both.

tr

Fig. 81.-Head and Trurk of Gly-

ceris; c, anterior portion of the

body; t, head; tr, trunk ; b,

opening of the mouth; mm,

jaws.

The head of these worms is distinctly marked, and

the mouth is generally furnished with jaws of some

kind, which are not unfrequently placed at the ex-

tremityofa protrusible proboscis (Fig. 81) . The general

structure of the lateral appendages and branchia has

already been explained at p. 284 ; but the parts of which these are composed frequently

exhibit the most extraordinary forms. Like the Tubicola, all these worms are unisexual ;

the ova are usually deposited upon stones or aquatic plants ; but, in some instances,

the mother carries them about enveloped in a slimy matter.

Divisions -Amongst the numerous families into which this order has been

divided, the one which approaches most closely, both in structure and habits, with the

lower worms, is that ofthe Arenicolide, including the common Lob-worm, so much used

Fig. 82.-Arenicola Piscatorum.

by sea fishermen as a bait. This animal is found on all sandy parts of the coast,

where it bores into the sand left wet by the retiring tide ; its head is large and

rounded, quite destitute of eyes or tentacula, and furnished with a short unarmed pro-

boccis. The feet are very small, and confined to the anterior part ofthe body ; whilst

the branchial tufts, which are of considerable size, are placed on each side ofthe middle

segments.

The family of Aphroditida, some

species of which are known as Sea-

mice, includes some marine animals

of great beauty. In these worms

the body is generally broad, or ovate,

the head small, and furnished with

very short tentacula ; the feet large,

with immense tufts of bristles and

spines, often of the most remarkable

forms, and exhibiting the most bril-

liant metallic colours. Each of these

hairs (Fig. 83) is retractile within a horny sheath, which serves to protect the soft

Fig. 83.-Aphrodita hispida.
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parts ofthe animal from injury by its own weapons. The most remarkable peculiarity

ofthese animals is, that their dorsal surface is entirely or partially covered by a double

series of large membranous scales attached to the alternate segments, between which

the beautiful bristles of the feet make their appearance. These animals generally inhabit

deepish water ; but numbers ofthem are often thrown upon our coasts after a storm.

The family of Nereida includes some elongated and distinctly annulated worms,

which possess a well-developed head (Fig. 84) , furnished with tentacles and eyes, and

a mouth with a proboscis, which is sometimes unarmed, sometimes furnished with two

or four teeth. The cirri or tentacles attached to the feet are often of considerable length,

Fig. 84.-Nereis, with its head and some of the anterior segments.

and sometimes even annulated (Fig. 85) . The animals frequently present the appear-

ance strongly resembling that of the more elongated Myriapoda. The branchial tufts

are but slightly developed.

In the next family, the

Eunicida, on the contrary,

these organs (Fig. 75) are

ofconsiderable size, and the

mouth is armed with from

seven to nine toothed jaws.

This family includes some

species of large size : the

Fig. 85.-Syllis Monilaris, with one of its locomotive organs and Eunice gigantea, which in-
setigerous appendage attached thereto.

•

habits theWest Indian seas,

grows to four or five feet ; and others, found in the Southern Ocean, are said to attain

double that length.

Zoologists also place in this order a curious terrestrial Annelide, found in the West

Indies by the Rev. Lansdown Guilding, and described by him under the name of

Peripatus (Fig. 86) . In its general appearance it exhibits a most striking resem-

blance to the well-known Juli, or Millepedes ; the body is distinctly annulated, the

head well marked, and furnished with two jointed tentacles and eyes. Along each

side of the body runs aseries of soft feet, which, however, exhibit traces of annulation;

and these, as in the other free

Annelida, areterminated by tufts

ofbristles. This curious genus

forms the family Peripatida.

The order of Annelida Erran-

tia also includes another family,

which appears to possess 8 Fig. 86.-Peripatus.

striking affinity to the following class, the Rotifera. This is the family of the
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Polyophthalmida, consisting of cylindrical worms, furnished with bristle-like feet,

somewhat resembling those of the Scolecina. Each segment of the body is said to bear

a pair ofeyes, whence the name given to the genus and family to which these creatures

belong. The most remarkable character presented by these animals is the structure of

the head, which bears a pair of lobes covered with cilia, which, like the similar organs

of the Rotifera, can be retracted and protruded at pleasure. From these, we pass

naturally to the last class of this subdivision of the Articulata, the

CLASS IV.- ROTIFERA.

d.

h

B

General Characters.-This interesting class of microscopic aquatic animals,

included amongst the Infusoria by Ehrenberg, is

now generally admitted to belong to the Articu-

late division . They are animals of very diverse

forms, but are always characterized by the

possession of ciliated organs at the anterior

extremity (Fig. 87) , by means of which they

produce a vortex in the water, which carries to

their mouths any minute animals or plants

which may be floating in their neighbourhood.

The skin exhibits distinct indications of trans-

verse wrinkles or folds, by the agency of

which the animals are enabled to contract

themselves to an extraordinary extent, so that

they often acquire an almost globular shape.

In some cases, however, the skin becomes horny,

or a small quantity of silicious matter is fixed

in it . In either case the skin then forms a sort

of carapace, within which the little animal can

retreat in case of danger. Many of them pass

their lives fixed in one place like polypes, whilst

others enjoy the power of swimming freely

about. The free species are all furnished with

some means of fixing themselves when about to

feed. In some cases the tail terminates in a sort

of sucker ; in others, in a pair of minute forceps,

by which the little creature attaches itself to

its resting place.

k
-f

f

g.......

Fig . 87.-Wheel Animalcules.

A, with the wheels expanded ; B, with the

wheels folded up and drawn in ; a, the

head with the eye-spots ; b, the wheels ;

e, water-siphon ; d, masticating appa

ratus ; e, salivary glands ; ff, intestinal

canal ; g, its dilated termination ; h,

glandular apparatus surrounding it ;

i, young ones nearly complete ; k, eggs ;

1, tail.

As might be expected from their minute size,

few of them exceeding a line in length, and

some being no more than th of an inch, the

nervous system in these animals has not been

made out very distinctly. It appears certain,

however, that a pair of ganglia always exists in the neighbourhood of the head, and

that from these a little filament runs down each side of the body. The head

also possesses from one to four eyes, usually indicated by their red colour ; these, as´

usual, disappear in the sedentary forms ; although their young, which are endowed

with the powers of locomotion, possess them.

The structure of the alimentary canal is wonderfully complex, considering the
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minute size of the creature possessing it. Within the mouth is a wide hollow, at the

bottom of which the entrance to the gullet is seen ; this is armed with a singular

apparatus of teeth, set in motion by muscular action, and ready to seize upon

any particles of food that may be carried into the mouth bythe external vortex. The

water introduced is sometimes carried off by a minute canal, situated close under the

head; in other cases it is allowed to find its way out as it can. The teeth, in some

Rotifera, are in the form of acute spines,-these are predaceous animals, and exhibit as

much ferocity, in their way, as can be shown by creatures infinitely their superiors in

size ; in others they constitute small horny plates, furnished with transverse ribs ; and

these are usually vegetable feeders. Close to this apparatus are a pair of glandular

bodies, which, apparently, discharge their secretions into the oesophagus at that point ;

these are regarded as salivary glands. From these the intestinal canal extends through

the body, inclosed in a thick granular mass, till it nearly reachesthe caudal extremity,

atwhich point the anal opening is usually situated.

a

The Rotifera appear to be perfect self-impregnating hermaphrodites, and the ova in

most ofthem appear to be developed within the body of

the parent, until the principal organs of the young animal

are quite recognizable. Their powers of reproduction are

most extraordinary. Ehrenberg relates that in three days

theprogenyofa single specimenofHydatina senta (Fig. 88),

which he had isolated, amounted to no less than twenty

individuals ; a rate of increase which in ten days would

give upwards of a million of specimens. That author

adds, that "if two instead of four were produced daily

by each individual, a million would be called into ex-

istence in twenty days ; and on the twenty-fourth day

we shouldhave 16,777,216 animalcules." But wonderful

asis thefecundity ofthese animals, when placed in favour-

able circumstances, not less so is their power of resisting

the action of drought, which might otherwise, by drying

up the water of their habitations, involve the whole or

the greater part of their species in destruction. It is

found, however, that these little creatures may be dried

completely and repeatedly, until their bodies are so brittle

that the slightest touch would crush them, and that on

the return of moisture they will again spring into ex-

istence, unfold their little wheels, and give rise to a fresh

generation.

Divisions. The Rotifera form two orders, the

Sessilia and the Natantia, the names of which speak for

themselves.

9

Fig. 88.- Hydatina Senta.

a, rows of cilia ; b, muscles of
the jaws; c, stomach; d, en-
larged termination of the in-

testine ; e, anus ; f, salivary

glands; 9, ovaria ; h, dorsal

vessel.

ORDER I.-SESSILIA.

In the sessile Rotifera the body is continued into a longish stalk, which is attached,

by its hinder extremity, to some aquatic plant or other object. The rotatory organ, in

these animals, has generally a disc-like form, with the margin more or less notched.

This order includes two families, the Floscularida, which have bent spiniform teeth at
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he orifice of the oesophagus ; and the Megalotrochida, in which that organ is armed

with ribbed plates for the trituration ofthe food.

ORDER II.-NATANTIA.

In this order, which, as its name implies, includes the free swimming species, the

caudal extremity terminates either in a sucker-like organ, or in a small pair of forceps,

by means of which the animals are enabled to fix themselves at pleasure, so as to set

their rotatory organs in action. These are also divided into two families, the Polytrocha

in which the rotatory organs take the form of several lobes surrounding the anterior

extremity of the body ; and the Zygotrocha, which possess only a pair of ciliated pro-

cesses placed on each side of the mouth.

SUBDIVISION II.—ARTHROPODA, OR TRUE ARTICULATA.

General Characters.-We now come to the second subdivision of the Articulata,

in which the division of the body into segments appears with great distinctness. This

single subdivision contains a greater number of species than all the rest of the animal

kingdom put together ; and as the number of individuals of each species is usually

enormous, the part assigned to them, in the economy of nature, is, in spite of their gene-

rally insignificant size, by no means an unimportant one. They swarm in every

situation, and in every part of the earth. The plants and trees of every region nourish

myriads of insects ; the waters are everywhere alive with them. Their existence and its

effects force themselves upon our notice in whatever direction we turn ; vegetation is

kept in check by their ravages ; our own persons and the bodies of our domestic animals

are not exempt from their attacks ; whilst, as if to make up for any evils they may

inflict upon our race, multitudes are constantly at work in the removal of decaying

matters, which, if left to the natural progress of decomposition, would contaminate the

air with their pestilential effluvia. Nor are they without some species that are of direct

service to mankind . Many species of Crustacea are reckoned delicate articles of food ;

the Silk-worm, the Honey-bee, and the Cochineal insect, furnish us with valuable pro-

ducts ; and many others contribute more or less to the comfort or the luxury of mankind.

The principal general characteristic of these animals, and that which serves at once

to distinguish them from those of the preceding subdivision, consists in the division of

the body and limbs into numerous distinct rings or segments, moveably articulated

together, and thus forming a sort of external skeleton, which not only protects the

internal soft parts, but, by giving firm points of attachment to the muscles, enables their

movements to be executed with much greater rapidity and precision than those of the

vermiform classes. In a few species (the Myriapoda, see Fig. 3) these segments (with the

exception of those at the two extremities) , like the indistinct rings of the Annelida, are

mere repetitions of one another, each segment being of the same form, and bearing the

same organs, as its neighbour ; but the complete articulation of the segments both of

the body and limbs in these animals precludes all risk of their being confounded with

the members ofthe lower class. In the majority of the Arthropoda, however, some of

the segments are always developed differently from the others, generally giving rise to

a division of the body into three principal regions, the head, thorax, and abdomen ; the

appendages sometimes occurring along the whole series of segments ; sometimes being

confined to particular regions of the body.
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As might be expected, from their increased capacity for motion and enjoyment, the

amount ofintelligence possessed by these animals is much greater than in any of the

groups to which our attention has hitherto been directed ; and the nervous system, of

course, exhibits a corresponding advance. The general conformation of these organs

has already been described (page 199, Fig. 5) ; and we have seen that, in the highest

forms of worms, this structure is distinctly recognizable ; but in the present group

centralization takes place to a much greater extent, and the modifications of the original

type are sometimes very considerable. As a general rule, it may be observed that, in

proportion as the different segments of the body resemble each other, the nervous system

approaches the original type ; but that it deviates more and more from the typical

structure in proportion as some of the segments preponderate over the rest.

The appendages of the segments forming the head are converted into masticating

organs ; and the number of these, of course, varies with the number of segments which

may be supposed to form that region of the body. As these are merely metamorphosed

limbs, and indeed generally exhibit their relationship to the organs of motion in their

articulated structure, it is evident that, like the true limbs, they will be placed in pairs,

one on each side of the middle line of the body ; hence their action is always horizontal,

and the opening of the mouth may be considered to be vertical. The head is also

usually furnished with one or more pairs of jointed organs, called antenna, which

evidently act as organs of sense, and probably have different functions in different

groups. Their structure often furnishes important characters for the discrimination of

the minor groups into which these animals are divided.

Except in a single class (the Insects,) the segmentary appendages are developed only

on the ventral surface ; but in these other appendages they are also articulated to the

back, forming the wings with which, as is well known, those animals are provided.

Divisions.-Numerous as these animals are, they may be divided into four classes,

and these are generally very easily distinguishable. The first, the Crustacea (Fig. 89) ,

possess antennæ, and are furnished with jointed appendages on all the regions of the

body. Their respiration is aquatic . Some ofthem

only exhibit the distinguishing characteristics of

the class in their earlier stages. The second class

なって

Fig. 89.-Sandhopper (Talitrus).

containing the Spiders (Arachnida, Fig. 90), is

characterized by the absence of antennæ, by the

possession of four pairs of limbs attached to the

Fig. 90.-Mygale.

anterior portion of the body, which consists of the head and thorax fused together.
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The third class, the Myriapoda (see Fig. 3) , contains air-breathing animals furnished

with antennæ, with appendages on all the segments of the body ; whilst the fourth,

containing the innumerable hosts of Insects (Insecta, Fig. 91) , is characterized by its

Fig. 91.-Stag Beetle.

aerial respiration ; by the division of the body into three very distinct regions (of

which the middle one, the thorax, bears three pairs of jointed legs, and usually two

pairs of wings) ; and by the possession of a single pair of jointed antenna.

CLASS V.-CRUSTACEA,

General Characters.-If this class included only the ordinary well-known

forms, such as the Crab and Lobster (Fig. 92), and their allies, there would be little

difficulty in giving it an exact character, which should apply to every member ofwhich

it is composed ; but many of the lower forms cannot be said strictly to come under even

the brief definition given above, although, in the earlier stages of their development

they agree so exactly with some of the most highly organized animals belonging to the

class, that it is impossible not to admit them into the same category. Our description

of the class, as a whole, must consequently be liable to many exceptions.

The form of the body in these animals is excessively variable ; it is usually some-

what spindle-shaped, and divided into a series of distinct rings, articulated together,

and allowing of a considerable amount of movement. These segments are sometimes of

nearly equal size, and furnished with nearly similar appendages throughout (Fig. 89) .

Sometimes a few ofthe segments acquire a greater degree of development than the rest,

and the organs of motion are confined to these, whilst the appendages of the other

segments are reduced to a more or less rudimentary condition ; and in the higher forms

the anterior segments become fused into a single mass, called the cephalothorax (Fig. 92),

which bears the mouth and organs of motion. The skin is generally hardened by a

calcareous secretion, constituting a complete cutaneous skeleton, within which all the

soft parts of the body are inclosed ; the segments are united by a thin membrane

which gives flexibility to the whole armour. As the animal has no power of adding to
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the size of this shell to make room for its increasing growth, it casts off its old coat

Fig. 92.-Spiny Lobster ( Palinurus) .

at stated periods, and secretes a new deposit of calcareous matter over its entire

surface.

The form of the articulated appendages varies exceedingly. The first segment of

the head, which is occasionally distinct from the rest, is sometimes provided with a

pair ofmoveable stalks, on the summit of which the eyes are situated ; the second and

third segments bear the antennæ, of which two pair are usually present. These organs

generally consist of a long tapering series of short joints, supported upon two or three

large articulations, similar to those of the limbs, which enable them to move freely in

every direction. The appendages of the following segments are generally formed into

masticating organs. They often, however, gradually approach the true limbs in their

structure ; and the hindmost pair or two are generally denominated foot-jaws by

zoologists.
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In the common Cray-fish (Figs. 93, 94) six pairs of these appendages are present,

ofwhich the three last are considered as foot-jaws. These are followed by the legs, the

true organs of motion, which are also attached to the under surface of the thoracic

a

a

с

j, anus.

Fig. 93. Fig. 94.

Fig. 93.-Cray-Fish : a and b, antennæ ; c, eyes ; d, organ of hearing ; e, external foot-jaws ; f, first

pair of thoracic members; g, fifth pair of thoracic members ; h, abdominal false-legs ; i, tail-fin ;

Fig. 94-Masticatory Apparatus, composed of six pairs of appendages : a, mandibles ; b and c, first

and second pairs ofmaxilla ; def, three pairs offoot-jaws, gradually approaching the form of

the ordinary limbs.

segments, or ofthe cephalothorax in the Crabs and their allies. The number of these

varies, ofcourse, with the number of thoracic segments. In the Cray-fish and Lobster

(already figured), there are five pairs of these organs, the anterior pair being often de-

veloped into large pincers ; and the true feet are often followed by aseries ofrudimentary

abdominal members, which sometimes serve to protect the ova, when these are carried

under the tail, and sometimes bear external branchia. By means of these limbs many

of the Crustacea are enabled to run with great swiftness, whilst others have the

extremities flattened so as to form fin-like organs. Many bury themselves with great

rapidity in the sand, by the action of the feet, at the approach of danger ; and the

species furnished with pincers make use of these often-formidable weapons both to

seize their prey and to attack their enemies.

The nervous system of the Crustacea always consists of a series of ganglia running

along the ventral surface of the body, united to each other, and to a cephalic ganglion
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or brain, by a pair of nervous filaments, and giving off nerves to the various organs in

their neighbourhood. The development of these ganglia, however, often varies greatly

in different segments ; for, although in the more uniformly articulated forms the ganglia

по

e

943

ca

a

are nearly equal in size, those in which

the thoracic segments are amalgamated

have the whole of the nervous centres

of these segments fused into a single

mass, from which nerves are given off

in every direction (Fig. 95). The

co cephalic ganglion is always situated

above the oesophagus, and furnishes

nerves to the organs of the senses.

These are the eyes, the antennæ, and in

many cases organs of smell and hear-

ing.
t

na

The eyes present very different de-

np grees of development in the different

orders of Crustacea. The lower forms

possess only simple eyes, containing

a single lens, surrounded by a mass of

pigment, and receiving a single nervous

Fig. 95.-Nervous system of Crab (Maia). filament. Many of the lower Crustacea

ca, upper part of the shell laid open; a, antennæ; y, possess only one ofthese organs, which

eyes; e, stomach ; c, cephalic ganglion ; no, optic
nerves ; co, œsophageal collar ; ns, stomato-gastric is then placed in the middle of the head.

nerves; t, thoracic ganglionic mass ; np, nerves of In others a number of these eyes are

the legs; na, abdominal nerve. brought together at a single point ; but

each eye is still distinctly recognisable, furnished with its own lens, surrounded by its

ownpigment spot, andreceiving

its own branch of the optic

nerve. In the highest Crusta-

cea the visual organs become

true facetted compound eyes,

similar to those of insects ; and

these are often supported upon

a footstalk, which is sometimes

of considerable length (Fig.

96).

The organs ofhearing (which

are probably common to all the

Crustacea, although they have

beeninvestigated principally in

Fig. 96.-Podophthalmus.

the highest order) are situated close to the base of the long external antennæ. In the

Cray-fish (Fig. 93), they have the form of a cylindrical hollow process, which is closed

internally by a thin membrane, or drum. Behind this is a vesicle filled with fluid,

which receives the termination of a particular nerve. The organs of smell, which have

been observed principally upon the Crabs, are in the form of cavities situated at the

base ofthe inner pair of antennæ, and lined with a mucous membrane. The external

orifice of these cavities is surrounded by fine bristles-no doubt to exclude in-
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jurious particles from the interior. The antennæ appear to be principally organs of

touch ; in many cases they are employed as natatory organs.

The digestive canal in the Crustacea generally exhibits a high degree of develop-

ment. It runs from the mouth to the posterior extremity of the body, and consists of

a very short cesophagus, opening into a large stomach, which is often armed with rows

fo m as t

fab aa A

Fig. 97.-Anatomy of a Crab ; the greater part of the carapace having been removed.

P, portion of its lining membrane; c, heart; as, opthalmic artery; aa, abdominal artery ; b,

branchia in their natural position ; b , branchiæ turned back to show their vessels ; fl, lower

portion of the shell ; f, appendage of the foot-jaw ; e, stomach; m, muscles of the stomach;

fo, liver.

of teeth ; from this an intestine runs to the anal opening. The liver is generally of

large size.

The respiratory organs consist ofbranchia of various forms, sometimes attached to

the abdominal members, sometimes inclosed within a cavity on each side of the cephalo-

thorax, in and out of which the water passes by two openings. Circulation is effected

by means of a regular system of vessels ; the heart consists of a single contractile

cavity, situated in the middle line of the back ; the arteries, in the higher forms at

least, are closed tubes ; but the venous blood passes back through spaces left between

the organs of the body, until it reaches peculiar cavities situated at the bases of the

legs (Fig. 98) , whence it passes into the branchia, and thence, when aërated bycontact

with the water, through proper vessels to the heart.

Withthe exception of a single order, the Crustacea are all unisexual animals. Their

reproduction always takes place by ova, which are generally attached to the tail of the

female for some time after exclusion. Indeed, in some species, the eggs are hatched in

this position, and the young continue for a certain period to shelter themselves beneath

the body of the mother. Their development presents many curious phenomena. In

some species the young leave the egg in very nearly the same form that they are to
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retain through life ; whilst in others, nearly allied to these, the young animal at its

first coming into the world has a form so totally distinct from that which it is destined

to assume, that nothing but absolute observation could lead to a suspicion of its true

parentage (Fig. 99). So different, in fact, is the appearance of the young of manyof
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Fig. 98.-Vertical section of a Crustacean, showing
the course ofthe blood.

Fig. 99.-Early form of Crab

(Zoea).

c, heart; s, venous sinus ; ra, vessels conducting the

venous blood to the gills ; re, vessels which collect

the aerated blood from the capillaries of the gills;

tb, branchiocardac vessels ;f, carapace ; st, sternum .

the Crustacea from that of the mature animals, that before the connexion between

them was discovered several species, and even genera, were established upon these

embryonic forms. It is singular that this metamorphosis takes place amongst both

the highest and the lowest members of the Crustacea ; and that some of the latter, in

which, in the mature state, most, if not all, the ordinary characteristics of the class

completely disappear ; yet, in their earlier stages of development, exhibit the most

perfect resemblance to the most highly endowed oftheir relatives.

Divisions.-The immense number and variety of Crustaceous animals necessi-

tates, as might be expected, a corresponding multiplicity of subordinate divisions.

Five principal groups, or sub-classes, may be recognised. Of these, the first, the

Cirrhopoda, is composed of animals which, until the history of their development was

known, were always ranged by naturalists amongst the Mollusca. When mature, they

are always attached to submarine bodies. Their bodies are inclosed in a shell composed

of several calcareous plates, from an opening in which they protrude a bundle of arti-

culated cirri.

The Entomostraca, forming the second sub-class, are generally of small size,

covered with a delicate skin, and usually protected by a broad shield or a sort ofbivalve

shell. The branchia, when present, are attached to the feet, which, with the antennæ,

are generally furnished with bristles, that render them efficient organs of locomotion.

Many ofthem, when full grown, attach themselves, as parasites, to the bodies of other

aquatic animals ; and these frequently lose all resemblance to the other members ofthe

class . The animals of the third sub-class, the Xyphosura, are covered with a hard

calcareous carapace, and the tail forms a long, sword-shaped spine. The mouth is

furnished with no jaws, and the operation of mastication is performed by the basal

joints of the true feet. The fourth sub-class, the Podophthalmata, is at once distin-
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guished by the pedunculated eyes and amalgamated thoracic segments of the animals

composing it ; whilst those of the fifth, the Edriophthalmata, on the contrary, have the

eyes sessile, and the thoracic segments distinct. These sub-clssses are again divided

into orders, to which we must advert as briefly as possible.

SUB-CLASS AND ORDER I.-CIRRHOPODA.

General Characters.-The first sub-class includes only a single order. They

are all marine animals, which, when mature, attach themselves to rocks or other sub-

marine objects ; the common Barnacle, perhaps

the best known example of the order, generally

selecting floating objects for this purpose, and

frequently covering the bottoms of ships to such

an extent as even to impede their progress

through the water. The bodies of these ani-

mals are soft, and inclosed in a case composed

of several calcareous plates ; they formed part

of the group of multivalve shells of the older

conchologists. The limbs are converted into a

tuft of jointed cirri, which can be protruded

through an opening in the sort of mantle which

lines the interior of the shell. The cirri are

twelve in number, and beset with bristles.

When the animal is alive they may be scen in

continual motion, exserted and retracted every

8

Fig. 100.- Shell

of the Barnacle.
Fig. 101.-Body ofthe

Barnacle.

moment in search of prey. The intestinal canal is complete, furnished with a mouth

and an anal opening ; and the nervous system exhibits the usual series of ganglia,

which we have seen to be characteristic of the arti-

culate type. The head is marked only by the posi-

tion of the mouth, which is armed with a pair of

jaws ; but all traces of any of the organs that we

are accustomed to see at this part of the body have

completely disappeared.

In their very earliest days, however, these crea-

tures are by no means so ill provided ; they are then

furnished with eyes, antennæ, and limbs, and are as

active as any of the minute denizens of the sea. It

is only after a certain period of wandering that they

fix upon a place

of rest, fix

themselves, and

become res-

pectable house-

holders. All

these animals

are hermaphro-

Fig. 102.-Young of Cirrhopoda .

dites ; but, according to the researches of Mr. Darwin, active individuals, which he

calls complementary males, are produced at certain periods, to assist in the impregnation of

the ova ofthe hermaphrodite individuals.
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Divisions.-The Cirrhopoda are divided into two families. In the first, the

Lepadida, or Barnacles (Fig. 103), the animals are attached to their resting-place

by a flexible stalk, which possesses great

contractile power. The shell is usually

composed of two triangular pieces on each

side, and is closed by another elongated piece

at the back, so that the whole consists of

five pieces. The young of the Barnacles

usually present the appearance represented

in Fig. 1026.

The second family, the Balanida, or Sea

Acorns (Fig. 104), includes the sessile

Fig. 103.-Group of Barnacles,
Fig. 104.-Balanus. Fig. 105.-Shell

of Balanus.

species, whose curious little habitations may constantly be met with upon the rocks of

the sea-shore, and not unfrequently upon many species of marine shells. The shell

(Fig. 105) forms a short tube, usually composed of six segments firmly united together.

The lower part of this tube is firmly fixed to the object on which the Balanus bas

taken up its abode ; whilst the superior orifice is closed by a moveable roof, composed

offrom twoto four valves, between which the little tenant of this curious domicile can

protrude his delicate cirri in search of nourishment. In their young state the Balanida

resemble the following group, the Entomostraca (Fig. 102a).

SUB-CLASS II. ENTOMOSTRACA.

General Characters.-The Entomostraca, in general, present the characters of

the class ofwhich they form a part much more distinctly than the Cirrhopoda, although

many ofthem, in their mature or reproductive state, diverge immensely from the typical

form ofthe class. They are generally, especially in their earlier stages, provided with

distinctly articulated limbs and antennæ, which are usually furnished with bristles, and

employed as natatory organs.

ORDER II.-PARASITA.

General Characters.-This order is composed of numerous small animals, which,

intheiryoung state, are furnished with distinct jointed limbs, antennæ, and eyes,-organs

which either disappear completely, orbecome greatly modified as the animal approaches

maturity, when it attaches itself to fishes or other aquatic animals, and passes the
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remainder of its existence as a parasite. In their mature state, the Parasita often

present the most extraordinary forms ; and in their appearance and habits they bear so

little resemblance to the other Crustacea, that it was not until the history of their

development was investigated, that their intimate connexion with that class of arti-

culate animals was ascertained. Until very recently, zoologists considered them to be

nearly allied to the Platyelmia, in conjunction with some of which they were formed into

a class called Epizoa (Gr. epi upon, zoon animal), from their habits ofexternal parasitism.

They are very common onthe bodies of fishes, generally attacking the branchis, but

not unfrequently attaching themselves to the soft skin under the fins, or to the eyes,

to the great inconvenience of their unfortunate victim.

Divisions.-These animals form several families, to some ofwhich we shall briefly

refer. The family Lernaida exhibits the greatest amount of degradation in its mature

state. The animals composing it consist of a more or less elongated sac-like body (Fig.

106), bearing, at its anterior extremity, a proboscis, through which they suck the juices

oftheir victim, and a pair of modified legs, by which they maintain their position upon

its surface. They also frequently possess a pair of foot-jaws, which, however, are no

longer connected with the mouth, but serve as additional prehensile organs. The

d

Fig. 106. Fig. 107. Fig. 108. Fig. 109.
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Fig . 106.-Female Lernæa. a, proboscis ; b, thoracic segment, bearing the legs, c, which are united
at their extremities by a sucker, f; d, abdomen ; e, ovisacs.

Fig. 107.-Young of Lernæa.

Fig. 108.-Caligus.

Fig. 109.-Under side of Caligus, a, carapace ; b, antenna ; c, sucker ; de, jaws; fg h, foot-jaws;

i, a forked central appendage ; j k l m, legs ; n, second segment ; p, abdomen ; q, fins ; r, tubes.

proboscis is usually buried in the substance of the unfortunate host, whose delicate

vessels are wounded by a pair of pointed organs which it contains. The young of the



CYCLOPS. 115

Lernaida (Fig. 107) are exactly like those of the next order of Entomostraca, the

Copepoda .

In the Dichelestide the body is more distinctly annulated, and the anterior segment

bears four antennæ, of which one pair is slender and thread-like, whilst the others are

stout, and furnished with a claw-like extremity, serving as a prehensile organ. In the

Caligida (Figs. 108, 109) the structure is much more complicated ; the body is divided into

two parts, ofwhich the anterior, which is by far the largest, and is covered by an oval

carapace, bears two pairs of antennæ, a sucker, three pairs of foot-jaws, and four pairs

ofthoracic legs-three formed for swimming, and one for walking. The abdomen consists

of a small lobe at the apex of the second segment. It bears a pair of small fin-like

appendages ; and from each side of its base springs a long tube, which apparently

serves as an ovisac.

In the Argulida, one species of which, the Argulus foliaceus (Fig. 110) , is very

common upon various fresh-water fishes, the body is of

much the same general form as in the Caligida, and the

anterior segment is in like manner covered by a large

carapace. The second pair of foot-jaws is here converted

into a pair of curious sucking discs (Fig. 110, 2), bywhich

thecreatureadheresto anyobject. Betweenthesethejointed

rostrum takes its rise. The four pair of thoracic legs are

fringed with bristles, and converted into powerful natatory Fig . 110.-Argulus Foliaceus.

organs, by means of which the Argulus swims about with

great rapidity. Unlike the other parasites, it does not

remain constantly attached to its victim, but only adheres

to it while actually engaged in sucking. It possesses no

deposited upon aquatic plants.

ORDER III.-COPEPODA.

3 2

1, the animal magnified ; 2,

one of the large anterior

sucking-feet ; 3, the rostrum ;

4, natural length.

ovisacs, and the eggs are

These animals present the closest affinity with those of the preceding order, par-

ticularly in their earlier stages. They are minute animals, with the body divided into

distinct segments, of which the anterior (forming the cephalothorax) bear two pairs of

antennæ, one or two eyes, the mouth, with its jaws, and two pairs of foot-jaws. The

five following segments bear a similar number of pairs of feet, furnished with bristles ,

Fig. 111.-Larva of the Cyclops. Fig. 112.-Cyclops.

and adapted for swimming ; and the remainder, constituting the abdomen, form a sort

ofjointed tail, terminated by a tuft of bristles. They appear to possess no distinct

respiratory organs ; and the ova are carried in sac-like organs attached to the abdomen

of the mother. These animals occur in countless swarms in all waters, whether salt or

fresh ; and, minute as they are, one species is said to constitue the principal food of the

Antarctic Whale.

H
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The best known form is the genus Cyclops (Fig. 112), specimens ofwhich may be

found in every stagnant pool ; it is the type of the family Cyclopide, characterised bythe

possession ofa single eye. In the Cetochilide there are two ofthese organs.

ORDER IV. OSTRACODA.

General Characters.-In this order, composed of animals generally of very

minute size, the body, which strongly resembles that of the Copepoda, is always

inclosed in a little bivalve shell, the

Fig. 113. -Cypris

Vidua, magnified.

feet and antennæ being protruded

betweenthe loweredges ofthe valves.

These little shells so closely resemble

those of minute bivalve Mollusca,

that those of some of the larger

species have actually been described Fig. 114.-Polyphemus Stag-

byconchologists as the coverings of

norum.

animals belonging to that class. The antenne are often curiously branched ; and the

hinder extremity is usually produced into a sort of tail, which is seen in constant action

when the animal is in motion.

Divisions. This order forms two families-the Cypride, in which the body is

entirely inclosed within the shell, of which the genus Cypris ( Fig. 113) is an example ;

and the Daphniade, in which the head is protruded beyond the shell. In the

Polyphemus (Fig. 114), belonging to this group, the head, which is large, is almost

entirely occupied by an enormous eye, giving the creature a most singular appearance.

ORDER V.-PHYLLOPODA.

General Characters.-In this order we meet with animals generally oflarger size

than those comprised in the preceding groups. They consist of a considerable number

of segments, furnished with foliaceous feet, serving both as natatory and respiratory

organs. Some ofthem are covered by a carapace or a bivalve shell, whilst others are

destitute of this protection. The head is usually quite distinct from the following

segment, and bears two large eyes and two pairs of antennæ, which are often of very

singular forms. The mouth is furnished with jaws.

Divisions.-This order is divided into two families. In the first, the Apodide,

the body is protected by a ca-

rapace, which often takes the

form of a bivalve shell. The

animals are frequently of con-

siderable size ; and the number

of feet in the typical genus

Apus (Fig. 116), is as great as

sixty pairs. A singular cir-

cumstance, connected with this

animal, is that it sometimes

makes its appearance in great

numbers in ponds that have

been dry for some time, as soon

In the genus Apus the carapace is one piece,

completely inclosing all the anterior portion of the animal. In the Limnadia (Fig.

115), also belonging to this family, it forms a sort of bivalve shell.

Fig. 115.-Limnadia.

as they are filled up by heavy rains.

Fig.1 16.

Apus Montagu.
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The second family includes the naked species, or those which are not provided with

a carapace. They are called Branchipodidae, from the name of the typical genus,

Branchipus (Fig. 117), an animal which is often found after heavy rains in cart ruts

and other small pools. Another species, the Artemia salina (Fig. 118) inhabits a still

more curious situation, namely, the salt pans

at Lymington, where it is usually found in

those pans in which the evaporation of the

water has proceeded to a considerable extent. Fig. 117.-Branchipus Stagnulis.

This is also, probably, the proper position

for a singular order of fossil Crustacea, the well-known Trilobites (Trilobita), of which

vast numbers occur in some of the earlier strata of the earth's

crust. Their general form

is well shown in the an-

nexed figure of Calymene

Blumenbachii ; they posses-

sed well formed, compound,

facetted eyes, which are

frequently well preserved

in the fossil state. Thebody

is usually divided into three

regions, of which the first

and last are commonly in

Fig. 118.-Artemia Salina, in different the form of semicircular Fig. 119.- Calymene

stages ofgrowth. Blumenbachii.
plates, whilst the middle

portion exhibits distinct segmentation, and by its flexibility enabled the animal to

double itself up in the manner of the common Woodlouse. These animals are now

quite extinct, although during the period of the deposition of those ancient strata in

which their remains are found, they were almost the only representatives of the class

Crustacea.

SUBDIVISION III.-XYPHOSURA,

This subdivision includes only a single order :

ORDER XYPHOSURA,

The order Xyphosura consists only of a single genus, the Limuli, or King- Crabs

(Fig. 120), which, from the locality inhabited by the commonest species, are frequently

termed Molucca Crabs. They are amongst the largest ofcrustaceous animals, sometimes

measuring as much as two feet in length.

The body ofthese animals is composed of two divisions-an anterior, crescent-shaped

piece (c, Fig. 120) , or carapace, inclosing the cephalothorax with its organs ; and a

posterior, somewhat hexagonal piece, formed by the coalescence of the abdominal

segments. From the posterior extremity of this second division of the body projects a

long, spine-like tail, which exhibits no trace of segmentation. The upper surface of

the body is very convex ; the lower surface, on the contrary, is very concave in the

middle, forming a hollow, in which the feet are lodged.

The upper surface of the carapace is marked by three ridges (see Fig. 120) ; the

middle terminates anteriorly in a small tubercle, on each side of which is a minute

simple eye ; butthe creature is also furnished with true compound facetted eyes, placed
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one on each side, on the outside of the two lateral ridges. Three sides of the abdominal

plate are confined within the posterior margin of the carapace ; of the others, two are

notched and furnished with moveable plumose spines, and the caudal spine is capable

of motion in every direction. The mouth, which is situated near the middle of the

lower surface, is completely destitute of true jaws ; but the basal joints of the five pairs

Fig. 120.- Limulus.

ab

2

Fig. 121.-Under surface of Limulus.

of legs (b, Fig. 121), which are attached close to the buccal aperture, are armed with

horny spines, forming very efficient organs of mastication, whilst their extremities,

being converted into prehensile claws, are employed in the conveyance of food to the

mouth. Immediately in front of the mouth are placed a pair of short jointed antennæ

(e, Fig. 121), which also bear a small pair of forceps at their extremity.

The concavity of the abdominal plate is occupied by six pairs of fin-shaped abdomi-

nal feet (ab, Fig. 121) , of which five pairs are furnished with branchia, whilst the first

pair, which is destitute of those organs, forms a sort of cover for the rest. The anal

opening is situated close to the base of the caudal spine.

These singular animals, which appear to be most nearly allied to the Phyllopodous

Entomostraca-but which also in many points, especially in the structure of their eyes,

approach the true Crabs are found in a very limited area ; they occur only on the

shores of tropical Asia, the Asiatic Islands, and on the western coasts of tropical

America. The young closely resemble their parents, except that, at their first escape

from the egg, they possess only two pairs of branchial feet, and are quite destitute ofa

tail.
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SUB-CLASS IV.-EDRIOPHTHALMATA.

General Characters -The animals belonging to this sub-class have the head

distinct from the thoracic segments, which are also separate, and never amalgamated

into a single mass (the so-called cephalothorax) , which occurs so generally in the other

Crustacea. The head always bears a pair of eyes, which are never pedunculated ; they

usually consist of a number of simple eyes crowded together into one spot, although

some species possess regular compound eyes. The mouth is furnished with jaws, and

with a single pair of foot-jaws ; and these are usually followed by seven pairs of legs,

to which the branchial organs are attached.

Divisions.-The Edriophthalmata form three orders, characterized principally by

the structure of the feet and abdomen. In the first, the Lamodipoda, the abdomen is

rudimentary, or in the form of a minute tubercle without appendages ; in the Amphi-

poda, the abdomen is well developed, and furnished with limbs, butthe branchial organs

are confined to the thoracic legs ; whilst in the Isopoda the abdominal legs appear tobe

he organs of respiration.

ORDER LÆMODIPODA.

General Characters-These animals are at once distinguishable by their rudi-

mentary abdomen, which usually forms a very inconspicuous part of their bodies.

The head is small, furnished with four antennæ, and usually bears the first pair of

legs ; the mouth is armed with well-developed jaws, and with a pair of foot-jaws

bearing long palpi. Of the seven pairs of legs usually present, two are sometimes

wanting their places being taken by small tubercles or vesicles connected with the

process of respiration ; this change usually takes place on the third and fourth segments,

and similar vesicles also occur on the second and third. The legs of the first and

second pairs are terminated by a raptorial grasping organ similar to that of the well-

known Mantis, or Praying insect ; the others are usually armed with sharp moveable

hooks. The ova are received into a sort of pouch, formed of several leaves, which are

attached to the footless segments.

Divisions. This curious little order includes only two families. The Cyamide,

or Whale-lice (Fig. 122), which infest the different species of cetaceous Mammalia, form

Fig. 122.-Caprella Phasma. Fig. 123.-Whale-Louse (Cyamus Balaenarum.)

the first of these. They have a broad body, with a small head, and a pair of large

jointed antennæ. The other antennæ, and the first pair of legs, are very small ;

but the second pair are of large size, and very powerful . The legs of the third and

fourth segments are converted into long tubular branchial vesicles ; but those of the

last three segments resemble the second pair in their strength, and in the sharpness of
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their claws. These animals often infest the whales in such vast numbers that their

victim may be recognized at a distance by the whitish tint of his skin.

In the second family, the Caprellide, all the proportions of the body are reversed ;

instead ofbeing broad and flat, it is long, slender, and nearly cylindrical, and the limbs

undergo a corresponding extension in the same direction. The antennæ are frequently

of considerable length ; and the two first pairs of feet exhibit a striking resemblance

to those ofthe Mantis. One genus has all the segments furnished with legs ; in another

(Fig. 123), thethird and fourth bear small vesicular organs in place of limbs.

ORDER AMPHIPODA.

General Characters.-This order also consists of animals mostly of small size,

none ofthem exceeding two inches in length. They usually live free in the water or

burrowin sand ; a few species are parasitic on fishes. The head is completelyseparated

from the first thoracic segments, and usually bears four antennæ, which are sometimes

of considerable length. The mouth is furnished with jaws and a pair of foot-jaws.

The thorax consists of six or seven segments, each bearing a pair of legs, which are

usually furnished with leaf like branchial appendages, at their bases. Inthe females of

some species the legs also bear peculiar appendages, which serve to keep the eggs under

the body. The abdomen is well-developed, and furnished with limbs of various forms,

sometimes adapted for swimming, sometimes for leaping-a movement in which some

ofthe Amphipoda display great agility. They always lie upon their sides in swimming.

Divisions.-This order also includes two families-the Hyperide and the Gam-

maride. The first is characterised principally by the small size of the foot-jaws,

which are not furnished with palpi or similar organs. The legs are usually unequal

in size ; and one or two pairs are often remarkably large, and converted into powerful

prehensile organs. The Gammarido are characterised by the large size of the foot-jaws,

which cover the whole mouth. The common Talitrus locusta, or Sand-hopper (Fig. 89),

which may be met with in thousands upon the sands of our shores, is a well-known

example of this family. Although its length is not much more than half an inch, it can

leap several inchesinto the air, and the facility withwhich it escapes pursuit by burrowing

into the soft wet sand, is truly wonderful. Another species, Gammarus pulex (Fig. 124),

is found commonly in fresh water, and is scareely inferior to its marine relative in

agility.

The Coryphium longicorne (Fig. 124) , remarkable for its long antennæ, is not less

so for its singular habits. It is found at Rochelle, where it burrows in the sand, and

a

Fig. 124.

Fig . 124.- Gammarus Pulex.

Fig. 125.

Fig. 125.-Coryphium Longicorne ; a, terminal segment of the tail.

wages constant war with all other marine creatures of moderate size that come in its

way. To discover their prey, they beat about in the mud with their large antenna.

The comparatively gigantic size of many of the Annelida does not protect them from
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attack ; a suitable number ofthe little warriors make common cause against the enemy,

who soon succumbs to their united efforts.

ORDER ISOPODA.

General Characters.-This order includes the greater part ofthe Edriophthalmata,

and the animals composing it exhibit a great variety of form and structure. The body

is sometimes ofan oval, sometimes of an elongated form, convex above and flat beneath ;

the head (Fig. 126 c) is small, distinctly separated from the first thoracic segment,

and bears a pair of round eyes, usually formed of a collection of simple eyes, but some-

times truly compound. The antennæ are often of considerable length, and the jaws arc

well-developed. The thorax consists of seven segments (t¹-t²), each of which bears

a pair of feet (p-pp) ; these are usually similar in form, nearly equal in size, and

furnished, in the female, with basal plates for the pro-

tection ofthe eggs. They never bear branchial plates

as in the preceding orders. The abdomen (ab) is well-

formed, and consists of six segments, which are often,

however, more or less amalgamated together. The

abdominal legs are furnished with a pair of large oval

plates, ofwhich the inner is of a soft consistence, and

acts as a branchial organ ; the sixth pair, however,

usually forms a sort of cover, which can be folded over

the others for their protection. In the air-breathing

species, of which the common Woodlouse (Fig. 126) is

an example, the branchial plates of the hinder abdomi-

nal legs are quite rudimentary, whilst those of the

anterior ones are well-developed. Into these the air

obtains access by small apertures at their base.
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Fig. 126.-Woodlouse (Oniscus).

Divisions. This order is remarkable, from its presenting, in its lowest forms,

animals as thoroughly parasitic in their habits as the Crustacea of the Entomostracous

order Parasita ; whilst atthe opposite extremity of the scale, the air-breathing Isopoda

appear to make a very close approach to the Myriapoda. M. Milne Edwards has

divided the Isopoda into three sections, denominated, from their habits, Cursorial, Nata-

torial, and Sedentary Isopods. The latter comprises those species which are fitted for a

strictly parasitic existence, being furnished only with clinging feet. We include only

a single family in this section, the Bopyrida, which live in the branchial cavity of

Shrimps. The females of these animals are scarcely more recognizable as Crustaceans

than the Cirrhopodous Barnacles or Acorn shells. They are of an irregularly oval form,

furnished with fourteen feet, but quite destitute of eyes. The males are about a sixth

part ofthe size ofthe females, and present very much the form of an elongated Wood-

louse ; but the feet are very short, and the abdominal segments are amalgamated into a

single plate.

The Natatorial Isopoda have the last pair of abdominal feet, terminated byhorizon-

tal plates, which form, with the extremity of the abdomen, a regular caudal fin. This

section includes two families. Of these the Cymothoidæ (Fig. 127) are parasitic upon

fishes, apparently having an especial predilection for their tails. They have small heads,

with short antennæ ; and the legs are short, and terminated by hooks. In the second

family, the Sphæromidæ, the body is usually oval and very convex, sometimes nearly

hemispherical ; the head is large, with four longish antennæ, and the feet are slender,
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and fitted only for walking. The five first abdominal segments are fused together ; but

the last is free and of large size, forming, with the lateral fins, a

powerful natatorial organ.

especially on rocky coasts.

roll themselves up into a ball.

These animals all live in the sea,

Like the Woodlice they are able to

The Cursorial, or walking Isopods, are distinguished from the

preceding by the absence of the fin-like expansion of the posterior

extremity of the body. The first family, the Idotheida, is dis-

tinguished by the development of the posterior abdominal feet into

a pair of flat appendages, which can be made to cover the branchi-

ferous feet completely. These animals all live in the sea ; they

are of an elongated form, and the outer antennæ are usually of

great length. The second family, the Asellida, resembles the

preceding in many respects, but the appendages of the last abdo-

minal segment are styliform. One species of this family, the

Limnoria terebrans, a little creature about the sixth of an inch in length, is exceed-

ingly destructive to wood-work immersed in the sea. It bores into timber in every

direction, apparently for the purpose of feeding upon it, and has

Fig. 127.-Anilocrus.

often produced great alarm by its ravages. Some species of this

family also live in fresh water.

The last family, the Oniscide, including the well-known Oniscus,

orWoodlouse (Fig. 126) , and many similar animals, is characterized

bythe adaptation of its members to a terrestrial existence. The

outer antennæ alone are visible, the inner pair being usually very

minute. The body is generally oval, with the rings very distinct ;

pustulatus.
and the legs are formed exclusively for walking. Nearly all these Fig. 128.-Armadillo

animals live on land, in damp places, under stones, dead leaves,

and moss ; some of them are not uncommon in cellars. When alarmed, they roll

themselves up into a ball (Fig. 128), presenting nothing but the smooth, convex

surface of their scaly armour to their enemy.

SUBCLASS V.-PODOPHTHALMATA.

General Characters.-The animals forming this sub-c.ass are distinguished by

many peculiarities from those of the preceding sections, and undoubtedly present the

characteristics of their class in the greatest perfection. They are easily recognized by

the position of the compound eyes at the extremity of a pair of moveable stalks (Fig.

129 y) , which are often of considerable length (Fig. 96) . The head and thorax are

generally amalgamated into a single piece, called the cephalothorax, which bears the

antennæ, the eyes, the mouth with its jaws (Fig. 94) , and the feet (Fig. 129 p) ; of

the latter organs five pairs are usually present, besides one or more pairs of foot-jaws.

The remaining segments are generally quite distinct, forming a jointed abdomen,

which is frequently terminated by a fan-like caudal fin (n) . The abdominal legs

are sometimes organized for swimming ; but rarely, as in some members of the pre-

ceding sub-class, bear respiratory appendages, the branchia being usually inclosed within

a cavity on each side of the cephalothorax, as already described.

Divisions, The Podophthalmata, or stalk-eyed Crustacea, may be readily divided

into two orders, characterized by the structure of their respiratory apparatus. In the
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first, the Stomapoda, the branchia, when visible, hang freely from the abdomen as

as ข

pm p* P+

Fig. 129.- Prawn.

fp

as, antennæ of the first pair ; ai, antennæ of the second pair ; 1, laminar appendage covering its

base; r, rostrum, or frontal prolongation of the carapace ; y, eyes ; pm, external foot-jaw ; p*,

first thoracic member ; pi , second thoracic member; fp, false legs, or swimming members of

the abdomen ; n, tail-fin.

filiform organs, at the base of the abdominal feet ; whilst in the second, the Decapoda,

they are always inclosed in cavities of the cephalothorax.

ORDER STOMAPODA.

a

Pi

The thoracic segments are

General Characters.-This order is composed of some singular animals, which

appear to have relations with all the other groups of Crustacea, and, of course, exhibit

a corresponding diversity of structure amongst themselves.

sometimescompletelycovered

by the carapace ; whilst, in

other forms, the carapace

only covers one or two seg-

ments. The segment bearing

the eyes and antennæ is

always distinct. The mouth

is furnished with jaws, and

usually with a single pair of

foot-jaws; these are followed

bysevenor eight pairs oftrue

feet, of which the anterior

are often converted into pre-

hensile whilstthepos-
organs,

terior are usually organized

for swimming. The prehen-

sile feet are never terminated

Pa P3 b pa pa

Fig. 130.-Squilla.

y, eyes ; a, antenna; P1, first pair of legs P2, second pair of

legs; P3, three last pairs of thoracic legs ; pa, abdominal
pro-legs ; b, gills ; g, fin-like members.

by nipping claws, like those of the Lobster. The abdominal feet are usually leaf-like

organs; they bear, attached to their bases, tufts of branched filaments, which act as
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respiratory organs ; these, however, are sometimes altogether wanting, and are very

rarely attached to the thoracic legs.

Divisions.-The Stomapoda form three families. The Phyllosomida are animals of

an extraordinarily flattened form, with the shell thin and transparent ; the body is

apparently divided into two parts,-a longish or oval cephalothorax, bearing the eyes,

which are supported upon long slender stalks, the short antennæ, and the mouth ; and

a second piece, composed of the thoracic segments, which bears seven or eight pairs of

long slender feet on its margins. The abdomen is very small. These animals are

oceanic in their habits, and are generally found in the southern seas. In the second

family, the Squillida, the body is elongated, and bears a considerable resemblance to

the well-known insect, the Mantis ; hence the typical genus Squilla (Fig. 130) is fre-

quently called the " Sea Mantis." Some of them attain the length of a foot or more ;

but their average size is about three or four inches. The eyes are mounted on short

foot stalks. The antennæ are of moderate length, and the outer pair have an oval plate

at the base. The carapace is small, and leaves three segments of the thorax uncovered ;

these bear three pairs of swimming feet. The mouth is furnished with distinct jaws,

and with five pairs of large foot-jaws. The second pair, especially, are of extraordinary

size, forming large raptorial organs ; whilst the others are furnished with a large

vesicular joint, against which the terminal claw can be applied in the same manner

as the last joint of the anterior pair. All these feet are so arranged that their extre-

mities can be easily brought in contact with the mouth, so as to hold the prey in a

convenient position for the action of the jaws. The abdomen is furnished with six

pairs of feet, of which the last pair are formed into fin-like organs, which, with the

extremity ofthe powerful abdomen, constitute an excellent natatory organ. The other

abdominal feet bear the branchia, which consist of bundles of branched or plumose

filamentous organs.

The third family, the Myside, forms a distinct step towards the following order ;

the animals composing it presenting, in fact, so close a resemblance to the true Shrimps,

that by many authors they have been placed with them. In the form of the body

they exactly resemble the Shrimps ; the thoracic seg-

ments being completely inclosed in a carapace, and

the abdomen bowed and furnished at its extremity

with a caudal fin of five plates. The thoracic feet

varyin number. They are usually furnished with long,

jointed appendages, which appear like so many addi-

tional limbs. The branchise are sometimes attached

to the abdominal legs, sometimes to the thoracic legs,

and sometimes they are wanting altogether ; but they

are never inclosed, as in the following order, within

the carapace. These animals have received the name

of " Opossum Shrimps," from the curious pouch,

formed of plates attached to the abdominal legs, in

which the female protects both her eggs and young, until the latter have attained a

considerable development. They occur but sparingly in the European seas, but swarm

in profusion in some parts ofthe world, especially in the Arctic Ocean, where they are

said to constitute an important portion of the diet of the whale.

Fig. 131.-Mysis Vulgaris, about

twice the natural length.

a, one ofthe bifid legs.
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The general characteristics of the animals of this order have been already so fully

described, that we need only say here, that it includes all those stalk-eyed

Crustacea, in which the whole of the thoracic segments are united with those ofthe head

into a single mass (the cephalothorax), incased in a common shell, with no traces of

segmentary division (the carapace) , and which have the branchial organs inclosed within

a cavity on each side of the cephalothorax. The true thoracic legs are almost always ten

in number; whence the name of the order. It includes an immense number of species,

generally of considerable size, when compared with the other Crustacea ; and these vary

so greatly in their form as to have given rise to the establishment of three distinct sub-

orders, characterised principally by the degree of development of the abdominal region.

SUB-ORDER I.-MACRURA.

General Characters.-In this order, including the Long-tailed Decapod Crustacea,

the abdomen is largely developed, generally longer than the cephalothorax, capable of

being extended backwards, and furnished at the extremity with a fan-shaped caudal

fin, which is of great service to the animal in the operation of swimming. The

first five segments of the abdomen are furnished with laminar or cylindrical legs, to

which the ova are attached by a sticky matter after expulsion from the ovaries. The

two last segments with broad plates, which, with a similar plate at the extremity of

the last segment, form the five-fold tail fin. The antennæ-the outer pair especially-

are usually of considerable size, sometimes even exceeding the body in length,

and the feet are often terminated by a pair of nipping claws, of which those of the

anterior pair are sometimes of great size and power. The Macrura undergo but little

change in their progress to maturity ; the young, on first escaping from the egg,

usually presenting a very close resemblance to their parents.

Divisions.-The Crangonida, including the well-known Shrimps and Prawns

(Fig. 129) , form the first family of the Macrura. They are distinguished by the

possession of a large oval or triangular appendage (Fig. 129 ) , which covers the base

ofthe first joint of the outer antennæ . In their general appearance they all present a

considerable resemblance to the common Shrimp, which is too well known to need

description. They all inhabit salt water, and generally occur in numbers together, on

sandy coasts ; and in spite of their small size, they are everywhere in great request

as articles of food. The second family, the Astacidæ, to which the common

Lobster belongs, is distinguished from the preceding by the small size of the appendage

at the base ofthe outer antennæ, besides many other differences in form and structure.

The anterior pair of feet is always much larger than the others, and armed with power-

ful nippers. Some of these animals live in fresh water. These are of smaller size than

the marine species, but are also eaten in great numbers by the inhabitants ofthe neigh-

bourhoods where they occur. The Astacus fluviatilis, or Cray fish, is very com-

mon in our rivers ; and may be seen for sale, boiled as red as a Lobster, in many inland

towns. Inthe remaining Macrura, the base ofthe outer antennæ is notcovered by a move-

able plate ; but the animals generally exhibit a very close resemblance in form to the

Astacidæ. In the Thalassinida the shell is of a somewhat horny consistence ; the breast

is very narrow, and the anterior nipping claws of large size . The last family, including

perhaps the largest Crustacea, is that of the Palinurida, of which the Spiny Lobster
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is an example. These are powerful animals, with very hard shells . The breast is

broad, the outer antennæ usually very long, and the anterior feet are rarely fur-

nished with nippers, and these, when present, are small. All these animals inhabit

the sea, where they usually frequent deepish water, not far from the shore. Many of

them are used as food in various countries. The Palinurus, or Spiny Lobster, often

weighs as much as twelve or fifteen pounds. It was in great esteem amongst the ancient

Romans, who denominated it Locusta.

SUB-ORDER II.—ANOMURA.

General Characters.-The second sub-order of the Decapod Crustacea includes a

number of animals which appear to hold an intermediate position between the Long-

tailed forms just described and those in which the abdominal segments are least

developed the third sub-order Brachyura. They partake, to a great extent, of the

characters of both groups, sometimes approaching one, sometimes the other ; so that it

becomes almost equally difficult either to distribute them amongst the Long and Short-

tailed forms, or to find characters by which they may be distinguished from the other

two groups.

They are distinguished from the Macrura principally by the form of the abdomen,

which scarcely ever possesses the fan-like fin so characteristic of those animals, and

never bears natatory feet ; whilst they differ from the Brachyura in nearly always having

appendages attached to the last abdominal segment but one, which are wanting in the

latter sub-order. The abdomen is sometimes bent under the body like the tail of a

crab, sometimes extended backwards in a line with the body. The inner pair of antennæ

is generally of moderate size, and the outer pair of considerable length. The three first

pairs of feet are always well-formed, and the anterior pair are generally furnished with

powerful nippers. The fourth and fifth pairs are generally small, and frequently rudi-

mentary. In the latter case they are sometimes attached to the back. The development

of the young appears to resemble that of the Brachyura ; the newly hatched young, as

far as yet observed, being very like that of the common Crab.

Divisions. In the first family of this sub-order, the agurida, or Hermit Crabs,

the abdominal portion is quite soft, forming a sort of cylindrical fleshy mass behind the

shelly cephalothorax. The latter bears well -developed feet, of which the anterior pair is

usually converted into formidable nippers. As the comfort of the animal would be

materially interfered with were this soft, worm-like appendage constantly exposed to

be grabbed at by every passing fish who might take a fancy to it, he usually seeks some

shelter for his tail, and the habitation selected is generally the shell of some univalve

Mollusk. Into this spiral home the Hermit Crab is coiled, and retains himself in

this position by means of a sucker at the extremity of his tail, assisted by two or three

rudimentary feet, which are developed upon the abdominal sac ; and so firmly does he

adhere to his castle, that he will allow himself to be torn to pieces rather than let go his

hold. By protruding his body, with its three pairs of legs, from the orifice ofthe shell,

the little Hermit is enabled to walk with ease upon the sandy beach in search of his

prey ; but the moment danger threatens him, he disappears again into his cell, the

orifice of which is then occupied by one of his claws, which is always larger than the

other. As the Crab does not possess the same power of adding to the size of the

domicile that was enjoyed by the original tenant, he is compelled , from time to time, to

hange his residence for one a little larger, and often appears almost as difficult to please

as a human householder in the same predicament. Often they may be seen crawling
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about amongst the empty shells just thrown upon the beach, trying one after another,

until they meet with one uniting all the conditions requisite for Crustacean comfort ;

but, until this great object of their search is attained, always returning to their old

house after each unsuccessful trial. It is said, indeed, that when two of them happen

simultaneously to cast a longing eye upon some particularly suitable residence, they

often engage in a fierce battle for the possession ofthe coveted object, which the victor

carries off in triumph.

Several species of Hermit Crabs inhabit our shores, and may be frequently found

in the pools left by the retiring tide, by any one who will take the trouble to look

for them. A curious species belonging to this family, the Birgus latro, inhabiting

the Isle of France, which protects its soft body in holes in the earth at the roots of

trees, is said to feed upon cocoa-nuts, and even to climb up the trees in the night to nip

offthe fruit.

In the Hippide (Fig. 133), the fleshy abdomen disappears, and its place is taken

by a jointed tail, furnished with a pair of moveable appendages attached to the last

point but one. This tail is sometimes extended behind, but generally bent under

Fig. 132.-Remipes Testudinarius. Fig. 133.-Hippa.

the breast (Fig. 132) , as in the true crabs, and never terminated by a fan-like fin.

These animals generally live in the sand, where they bury themselves with great

facility by means of their flattened feet. The family Porcellanidae includes some small

Crabs, which, from their beautifully smoothtexture, have received the name ofPorcelain

Crabs. In their form they resemble the true Crabs, and like these their anterior feet

are converted into powerful nippers : but their tails, although bent under their body,

are furnished with a small fan-like fin. The outer antennæ are very long, and the fifth

pair offeet are rudimentary. Like the preceding family they generally live buried in

the sand.

Inthe remainingfamilies of the Anomura, the tail is destitute of terminal appendages,

In the Raninida, theand the form gradually approaches that of the true Crabs.

four hinder pairs of legs are nearly equal in size, and flattened so as to form natatory

organs.

In the Homolide, the three middle pairs are long and cylindrical, whilst the fifth

are much shorter, furnished with a prehensile claw, and placed quite at the back ofthe

animal, or concealed under the carapace ; the inner antennæ also are of considerable

length; and in the Dromiide, which make the nearest approach to the Brachyura the

fifth and sometimes the fourth and fifth pairs of legs, are altered in form as in the pre-

ceding family ; but the inner antennæ are short, and capable of being concealed in small

pits situated at the front of the head.
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SUB-ORDER III.-BRACHYURA,

General Characters.-In the Brachyura, of which the common edible Crabs

may serve as examples, the abdomen is always converted into a short, jointed tail,

quite destitute of terminal appendages, and bent round so as to fold closely under the

breast (Fig. 134). The cephalothorax is usually of a more or less rounded form,

Fig. 134.-Carcinus Mænas (Common small edible Crab) , upper

side, and under side of the body with the limbs cut short ;

a, lateral antenna ; b, intermediate antenna ; c, eye ; d,

outer foot-jaw ; e, f, g, h, i, base of the five pairs of legs ;
k, tail ;, sternum.

generally broader than long,

and often produced in front

into a point. The upper sur-

face is entirely covered by a

single plate (the carapace).

The eyes and the inner an-

tennæ, the latter of which

are very short, can be entirely

concealed within small cavi-

ties ofthe forehead. The outer

antennæ are never of any

great length, and the anterior

fect are always converted

into nippers. The four other

pairs of legs are generally

terminated only by single

claws. They are sometimes

flattened to assist the animals

in swimming ; but, as a gene-

ral rule, the feet are formed

exclusively for running. This is performed, not forwards, as in most other animals,

but with a curious sidelong gait ; and the aspect of a Crab, when making his escape

from danger, with his claws extended, and every limb in the most rapid thoughawkward

motion, is often very droll.

At a

The tail of the female Crab is always much broader than that of the male, and bears

four pairs offiliform appendages on the side which is applied to the breast. To these the

eggs are attached, so as to be protected by the horny plates of the tail, until the young

animals are developed. These, on first coming out of the egg, are active little fellows,

with long tails, which, after their first moulting, acquire a singular spine on the middle

of the back, whilst a similar spine is developed, at the front ofthe head (Fig. 99, p . 295) .

These were described, when first discovered, under the generic name of Zoea.

later period the eyes become pedunculated, the legs acquire somewhat oftheir mature

form , the nipping claws of the anterior pair are developed, and the spines disappear. In

this form the young animals have received the name of Megalops. It is to be observed,

however, and this constitutes one of the most singular facts in the history of these

animals, that this metamorphosis is by no means universal amongst the Bachyura,—the

young ofsome species, like those of the Macrura, nearly resembling their parents from

the moment of their leaving the egg ; whilst those of others, nearly allied to these,

undergo a regular series of changes before arriving at their mature form.

Divisions. Professor Milne Edwards divides the Brachyura into four families.

The first family, the Oxystomata, have the carapace orbicular, and arched in front ; and

the openings for the passage of water to and from the branchial cavities are placed
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close together in front of the mouth. The anterior claws are often of very large size,

and curiously compressed ; so that they can be applied to the sides of the cephalothorax

so closely as to be invisible from above. The other legs vary greatly in their develop-

ment, being sometimes long and stout, sometimes short and weak ; sometimes formed

exclusively for walking, and sometimes more or less flattened to form natatory organs.

In the genus Dorippe, the fourth and fifth pairs of legs are reduced in size, placed

quite at the back of the animal, and terminated by curious prehensile hooks.

In thesecond, the Oxyrhyncha, Maiado, or Sea-Spiders, the carapace is more or less

LEALLS

Fig. 135.-Spider Crab (Maia).

narrowed infront, forming a projecting beak or rostrum (Fig. 135) ; the legs are long

and hairy ; the back usually covered with spines and hairs, whence the name of Sea-

Spiders, or Spider-Crabs, by which these

animals are commonly known. These Crabs

generally live in deep water, and rarely ap-

proach the shore. Of the third family, the

Cyclometopa, orCancerida, the common edible

Crab (Cancer Pagurus, Fig. 136), may

serve as an example. In this family the

shell is regularly rounded in front, and

narrowed behind ; the legs are of moderate

length, the claws large, and often unequal

in size. The common Crab is too well

known to need description. It inhabits

deep water, and is captured in large quan-

tities, by sinking baskets, pots, or nets,

baited with carrion, in places which it is

known to frequent. The small edible Crab (Carcinus Manas, Fig. 134) is also well

Fig. 136.-Cancer Pagurus.
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known. It is to be met with, in profusion, on all our shores. It is less esteemed than

the larger species, and is principally consumed by the poorer classes. Many other

species are eaten in different parts of the world. Some, of which the Long-stalked

Crab (Podophthalmus, Fig. 96) is an example, have the posterior pair of feet converted

into paddles.

In the Catometopa, or Ocypodide, forming the fourth family, the carapace is usually

quadrilateral, sometimes oval, with the front generally transverse and knotted. The

abdomen of the male does not occupy the whole space between the hind legs. This

group is represented in the British seas bythe little Pea Crabs (Pinnotheres), which

shelter themselves within the shells of many of the bivalve Mollusca, especially the

common Mussel.

The ancients were acquainted with one species of Pinnotheres, which inhabits the

shell of the Pinna, a common Mediterranean Mollusk. They believed that the

connexion between the Crab and the Mollusk was one of mutual advantage ; and

that the former, in return for the protection afforded to him by the shell of his host,

not only gave him timely notice of any approaching danger, but also procured him his

food.

Fig. 137.-Land Crab ( Gecarcinus).

The most remarkable members of this family are the Land Crabs of tropical

climates, which are furnished with a

peculiar apparatus of leaflets, for re-

taining moisture in the interior of their

branchial cavities . Many of these ani-

mals live upon the sides of mountains,

at a great distance from the sea, which,

however, they regularly visit once a

year, for the purpose of depositing their

eggs. They generally select moist lo-

calities for their terrestrial residence.

Here they excavate considerable bur-

rows, in which they conceal themselves

during the day, roaming about at night in search of food. But some, such as the Gecar

cini (Fig. 137) , are said to inhabit dry woods. The Cardisoma carnifex, which usually

inhabits the Mangrove swamps of the West Indian Islands, lives principally upon the

fruit of a species of Annona, which grows in those places. But nothing comes amiss to

it. Those individuals whose residence is in the neighbourhood of the cemeteries

are said to burrow down to get at the dead bodies ; and Dr. Duchassaing tells us, that

the West Indian burial grounds are pierced in every direction by the burrows of these

animals. Nevertheless the Cardisoma is regarded as a luxurious article of food by the

West Indians ; who, however, take care only to eat those which live in the Mangrove

swamps, as far as possible from the cemeteries. They are caught in box rat-traps,

baited with a piece of their favourite fruit ; and after their capture they are usually

kept some time, and fattened with broken victuals. Another group of Land Crabs, the

Gelasimi, are distinguished by the large size of one of their claws, which they hold up

in a menacing attitude as they retreat from any object that has inspired them with

alarm . Fromthe beckoning action of this claw, the Gelasimi have received the name

of Calling-Crabs. They make great use of it also in forming their burrows, bringing up

small pinches of sand or earth every now and then, and scattering these waste mate-

rials to a considerable distance round their hole, so as to avoid the presence of an
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unsightly heap at the entrance to its domicile. The Thelphusa (Fig. 4, p. 198) are

also Land Crabs, although some of the species inhabit fresh water.

CLASS VI.-ARACHNIDA.

General Characters.--The animals forming the class Arachnida, which includes

the Spiders and their allies, are amongst those which are viewed with disgust and

aversion by the generality of mankind. Confounded, in the popular mind, with the

Reptiles, they of course come in for their share ofthe bad reputation of those creatures,

and some of them, no doubt, not without reason ; but on a closer examination we find

that, however unattractive they may be in appearance, they present much that is

interesting both in their structure and habits.

They are distinguished from the other Arthropoda by their aërial respiration, their

possession of four pairs of legs attached to the anterior division of the body, and the

total absence of antennæ. The body is usually covered with a softish skin, which,

however, sometimes attains a horny consistency. In the lower forms the division of

the body into separate regions is quite unrecognizable, and the whole forms a roundish

or oval mass, which does not even present traces of segmentation. In the higher groups

the body is composed of two principal divisions, of which the anterior, as in the Crus-

tacea, consists of the thoracic segments, amalgamated with those of the head, and

forming together a mass called the cephalothorax. In the highest forms the division of

the thorax into separate segments becomes apparent ; but the anterior segment is still

amalgamated with the head. The structure of the abdomen varies greatly. In some

cases it forms a soft round mass without any traces of segmentation ; whilst in others,

as the Scorpions, it is produced into a long flexible jointed tail.
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Fig. 138.-Section of the Cephalothorax of a Mygale, showing the arrangement of the nervou
system. ct, cephalothorax ; m, mandible ; g, moveable hook which terminates it ; b, mouth;

a, œsophagus ; e. stomach ; ab, origin of abdomen ; e, cephalic ganglion ; t, ganglionic mass of

the thorax ; ca, cords which unite it to the abdominal ganglia ; no, optic nerve ; y, eyes.

Fig. 139.-Buccal apparatus of a Spider. s , sternum ; 1, labrum ; ma, maxilla ; p, maxillary palpi ;

m, mandibles ; g, hook terminating the mandibles.

In most ofthe Arachnida the cephalothorax is armed in front with a pair of powerful

jaws, terminated by a distinct claw-like joint (Fig. 139) ; these are usually per-

forated, and convey a poison into the wounds inflicted by them, which, although it

rarely produces disagreeable effects upon the human subject, appears to be very speedily
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fatal to the small animals upon which the Spiders prey. These jaws are considered to

be the representatives of the antennæ of the other Arthropoda. Below them is the

opening of the mouth, which is furnished with jaws of a different construction, called

maxilla (Fig. 139) , bearing on their outer surface long jointed organs, called palpi,

which often attain an enormous development, and are furnished with a pair of pincers

at their extremity. In many ofthe lower forms the mouth is converted into a sucking

proboscis.

The legs are usually formed of the same parts as those of Insects ; a rounded hip-

joint (coxa) attaches the limb to the sternum ; thethigh is united with this by a small

moveable joint called the trochanter ; the joint following this is the shin (tibia), at the

extremity of which is the foot (tarsus), usually composed of two joints. The nervous

system in the higher groups is well developed, consisting of a large nervous mass

situated in the lower part of the cephalothorax (Figs. 138 and 140), communicating with

a brain, or supra-oesophagral ganglion by a band ofnervous matter which embraces the

cesophagus ; and of one or more ganglia placed in the abdomen and united with the

thoracic mass by a pair of filaments. In the Spiders there is usually only a single
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Fig. 140.-Anatomy of Mygale. ct, cephalothorax opened below, and giving attachment to the

limbs, whose first joints are exhibited ; pa, legs of the first pair ; P, palpi ; m, mandibles ; ab,

abdomen ; t, thoracic nervous mass ; a, abdominal ganglia ; po, respiratory sacs ; s, stigmata ;

7, leaf-like folds in the interior of one of these laid open ; or, ovaria ; or, orifice of oviducts ;

ma, muscles ofthe abdomen ; an, anus ; f, spinnerets.

ventral ganglion ; but the

segment of the abdomen.

Scorpions have one of these nervous knots in each

The eyes are situated on the upper surface of the

front of the cephalothorax (Fig. 138) ; they vary in number from two to eight,

and are ofthe kind called ocelli, or simple eyes.

recognized.

sacs.

Other organs of sense have not been

Respiration is effected by means of air-tubes (trachea), or by peculiar modifications

ofthose organs which, in their most perfect form, have received the name of pulmonary

The blood is set in motion by the contraction of a dorsal vessel (Fig. 141) , which

propels the nutritive fluid from behind forwards, and gives off numerous minute

arteries ; no veins have been discovered. The intestine is sometimes a simple canal,

running in a tolerably straight direction from one extremity of the body to the other ;

but in most cases the oesophagus leads into a sac-like stomach, furnished with nume-
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rous blind processes, which are sometimes confined to the cavity of the body, but

frequently send branches into the legs.

The Arachnida are all unisexual, and all lay eggs, with

the exception of the Scorpions and a few Mites, in which

the ova are retained within the oviducts until they are

hatched, so that the animals produce living young. Inthe

majority ofthe Arachnida, the young, on escaping from the

egg, present the same general form that they are to retain

through life; but amongst the lower forms, such as the

Mites, the young are often comparatively imperfect, some-

times possessing fewer legs than the perfect animal, and

sometimes having the same number of those organs, but in

a less developed condition.

ar

Fig. 141.-Heart of a Spider.
a, border of the abdomen ;

c, heart ; ar, large artery,

proceeding from its ante-

rior extremity ; v, pulmo-
nary vessels.

Divisions.-The Arachnida may be divided into two

large groups or subclasses, in accordance with differences

in the structure of their respiratory apparatus. In one of

these sections the animals (when respiratory organs have

been detected) breathe by means of air-tubes, or tracheæ,

and the eyes are never more than four in number ; these

form the subclass Trachearia. In the second section the

respiratory organs take the form of pulmonary sacs, and

the animals are hence called Pulmonaria ; they possess six or eight eyes. The first

of these subclasses includes three orders the Podosomata, which appear to possess no

special breathing apparatus, and which are distinguished from all other Arachnida by

their marine habitation ; the Acarina, or Monomerosomata, in which the body is usually

composed entirelyof asingle mass ; andthe Adelarthrosomata, which have the abdomen

more or less distinctly annulated.

AJ.

-SUBCLASS I. TRACHEARIA.

ORDER I.-PODOSOMATA.

Fig. 142.-Nymphon Grossipes, and under
side ofits beak.

This order is composed of a few singular

spider-like creatures, which have been shifted

about by different authors, backwards and

forwards, between the Crustacea and the

Arachnida. They are all marine ; some of

them, like the Nymphon (Fig. 142) , being

found amongst stones and sea-weeds on the

beach, or amongst rocks and corals in deep

water ; whilst

others, such as the

Pycnogonum (Fig.

143), attach them-

selves parasitically

to Fishes and other

marine animals ;

the species figured

lives upon whales.

Fig. 143.-Pycnogonum
Balænarum .

The body is composed offour segments, amalgamated into a regular cephalothorax, and
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each segment bears a pair of long jointed legs. In front of this mass is a short rostrum,

which is sometimes accompanied by a pair of palpiform jaws ; and between these and the

first pair of feet, the females of some species possess a pair of false feet (Fig. 142) , to which

the eggs are attached . The stomach gives off long processes, which sometimes run

almost to the extremity of the legs ; but no circulatory or respiratory organs have yet

been recognized . The nervous system is very imperfectly developed. The young, on

first leaving the egg, possess only four short legs, furnished with long filaments ; their

metamorphosis has not been observed.

These animals form two families : the Pycnogonide, which are parasitic in their

habits, and have the palpi obsolete ; and the Nymphonida, which crawl about slowly

amongst the stones and weeds of their aquatic home, and are furnished with distinct

palpi.

ORDER II.-ACARINA, OR MONOMEROSOMATA.

General Characters.-Nearly all the animals that we include in this order-of

which the common Mites are the best known examples-are recognisable at the first

glance bythe form of the body, which usually constitutes a roundish or oval mass,

without any trace of segmentation. They are mostly parasitic animals, furnished with

a proboscis containing a pair of sharp spines, which serve for wounding their prey, and

bearing a palpus on each side. The intestine is always furnished with lateral processes,

which are often recognisable externally by their effect upon the colour of the animal.

The proboscis is jointed and retractile . Sometimes it is furnished with a swollen base,

which has been taken for a head. The eyes, which are often wanting in the parasitic

forms, are two in number when present, and are placed on each side of the anterior

portion of the body. The respiratory organs consist of trachea or air tubes, similar

to those of insects ; these arise from a pair of lateral openings , and ramify through

the body. Their structure will be described when we come to treat of the insects, in

which the trachea are presented in their most characteristic form.

The Acarina are generally oviparous animals ; but a few bear living young. The

young generally possess only three pairs of feet ; the fourth pair not making their

appearance until after the first moult.

Divisions. We must refer very briefly to the numerous families into which this

order is divided. The three first of these groups, like the earlier families of the Crus-

tacea, are composed of animals in which the characters even of the class are almost

ક

Fig. 144.-Linguatula Tænioides.

entirely lost by degradation ; and

although their general structure

appears to indicate this as their

proper position, they have been

placed in very different situations

by some zoologists. The first of

these,the Linguatulidæ, containing

the Linguatula (Fig . 144) , curious worm-like animals, found in the frontal sinuses and

lungs of various Mammalia, and in the lungs of some Reptiles, has generally been

placed amongst the intestinal worms ; but recent investigations have shown that the

young ofthese creatures greatly resemble the Acari in the form of their body, and that

they are furnished, whilst still in the egg, with four short, jointed legs. The creature

resembles a jointed worm, with no traces of external organs, except two pairs of hooks
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placed close to the mouth, which serve to maintain the animal in its position. The

second family, the Simoneida, also includes parasitic animals ; but these select a more

singular habitation than the Linguatulæ. They are minute, soft creatures, furnished with

four pairs of legs, which frequently take up their abode in the follicles of the human

skin ; they are vulgarly denominated " maggots inthe skin."

In the structure ofthe mouth these creatures agree with the Mites ; theirbodies, when

young, are much elongated, but gradually shorten as they

approach maturity. They never exhibit any appearance of

segmentation. The species found on man, Simonea folli-

culorum, usually confines its attacks to the face, and

appears to be particularly partial to the nose.

The third ofthese doubtful Acarine families, is that of

the Macrobiotide-microscopic animals which have usually

been associated with the Infusoria, and especially with

the Rotifera. They are known as Sloth or Bear-ani-

malcules, and they are to be found in moss or in fresh

water. Their bodies are usually of an elongated oval

form, furnished with four pairs of legs, of which the

hinder are placed at the extremity of the body. The

mouth is furnished with a short rostrum, armed with a pair

of sharp, moveable spines. The feet generally bear four

claws. No trace of a circulatory or respiratory apparatus

has been found in these creatures ; and in one genus

only do any indications of annulation present themselves.

3

d

Fig. 145.-Macrobiotus Aufel-

andi, seen from the back. a,

armature of mouth ; b, eye;

c, stomach ; d, ovary ; e, hind
feet.

The most singular fact, connected with these curious

little creatures, is theirpower, although inhabitants ofwater

ormoist situations, ofretaining theirvitality for anindefinite

period of perfect drought and returning to life the moment

they are again moistened. The most fruitful locality in which to search for them is

Fig. 146. Fig. 147.

Fig. 146.-Acarus domesticus, or Cheese-Mite, magnified.

Fig. 147.-Sarcoptes Scabiei, or Acarus of the Itch.

one in which we should

scarcely suspect the exist-

ence of anything animated

-namely, amongst the sandy

dust that collects in the gut-

ters on the roofs of houses.

Here, however, they may

generally be met with, not

unfrequently associated with

other animalcules, in which,

as we have already seen, the

same resuscitation also takes

place.

Of the family of True

Mites (Acarida) some are

active in their habits, like the

common Cheese Mite (Fig.

146); others are parasitic upon

or beneath the skins of man
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and other animals. Ofthe latter, one species is well-known by its effects ; this is the

Sarcoptes Scabiei (Fig. 147) , which produces the disgusting complaint so common

amongst dirty people, known as the itch.

The Ixodida, forming another family, are furnished with a powerful rostrum, armed

with recurved spines (Fig. 148) , with which they pierce the skin of the unfortunate

animals upon whose blood they live . So firmly does this anchor-

like organ retain its hold, that if the parasite be pulled away it

usually carries a portion ofthe skin of its victim with it. These

creatures live upon a great variety ofanimals. The dog is veryliable

to their attacks, and many species attach themselves exclusively to

serpents and other reptiles. The animal known as the Harvest

Bug, which is often so troublesome in summer and autumn, also

belongs to this group. The Gamaside, which are furnished with

a sucking apparatus very similar to that of the Ixodida, usually

attach themselves to the bodies of beetles ; and the common Dung-

beetles (Geotrupes) may often be found with the lower surface

nearly covered with them.

Fig. 148.-Ixodes

Plumbeus, and

its Rostrum.

d

In the preceding families-most ofwhich are parasitic in their

habits-the eyes are usually wanting. The remainder, which generally lead a more

active life, are always furnished with these organs. One family, the Hydrachnidæ, or

Water-mites, inhabit the water, where they

swim about with considerable rapidity by means

of their fringed legs (Fig . 149) . In their

young state, they attach themselves parasitically

to aquatic insects ; they then possess only six

legs, and pass through a quiescent or pupa state

before acquiring the fourth pair. The Oribatida

-which, unlike the other Acarina, live upon

vegetable matter, principally the leaves of mosses

-are covered with a hard and very brittle skin,

and have the mouth adapted for biting. The

Bdellida, which live amongst damp moss, have

the body divided apparently into two parts by a

constriction, and the rostrum and palpi very long ; whilst the Trombidiida, of which

the little Scarlet Mite so often seen in gardens is an example, have the palpi converted

into little raptorial organs.

Fig. 149.- a, Hydrachna Globulus ; b,

magnified ; c, young larva ; d, pupa.

ORDER III.-ADELARTHROSOMATA.

General Characters,-The animals composing this order have the abdomen

united to the cephalothorax by its whole breadth, and the body sometimes presents a

regular oval outline, as in the Mites ; but the abdomen, on close examination, is

always found to be more or less distinctly annulated. The mouth is armed with jaws

like those of the Spiders ; and the palpi are generally of great length, and converted

into nipping claws (chelicera), like those of the Scorpion, to which some of these crea-

tures bear no very distant resemblance. Like the Mites, they respire by means of

trachea, which open by two or four openings on the lower surface ofthe body.
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Divisions. These animals form three families. In the first, the Phalangida,

of which the Harvest-men, or Harvest Spiders (Fig. 150) of our gardens and fields

are well-known examples, the division of the

abdomen into segments is often indistinct ; the

antennal jaws are large and furnished with a

didactyle claw; the palpi are of moderate length,

and the legs in general immoderately long.

Propped upon these stilt-like limbs, the Pha-

langia stalk about amongst plants in search of

insect prey, and they seem to be very voracious

animals. Some exotic forms belonging to this

family are remarkable for the extraordinary

shape of their abdomens, which project into Fig. 150.-Harvest Spider (Phalangium).

angles and spines of all imaginable forms.

The Cheliferida, forming the second family, are at once distinguishable by the form

Fig. 151.-Chelifer.

of their palpi, which are very long, and terminated by strong

nippers, like those of the Scorpion. These animals, in fact,

resemble little Scorpions that have lost their tails (Fig.

151). Like the preceding, they are predaceous in their

habits, and often get into houses in search of food. They

are frequently found amongstold books, which they visit,

no doubt, in pursuit of the minute insects sometimes tobe

met with in such situations. They occasionally attack the

common House-fly, and run quickly in every direction,

backwards, forwards, and sideways, like little crabs. Their

appearance, with their little claws extended, is very curious.

The last family, the Solpugida, includes several spider-like animals, some of which

enjoyamost unenviable reputation. The antennal jaws and palpi are of very large

size; thelatter being longer than

the three anterior pairs of legs.

They live principally in the

sandy deserts of the old world,

where the common species (Ga- on obde

leodes araneoides, Fig. 152) , dicate

which attains the length of

about two inches, is said to be

a great torment to the camels.

Fig. 152.-Galeodes.

They run with great swiftness, and are veryvoracious, sometimes even attacking small

birds and lizards. When threatened, they retreat with their head and formidable

nippers raised in an attitude of defiance ; and their bite is said, by the natives of the

regions they inhabit, to be extremely venomous.

SUB-CLASS II.-PULMONARIA.

The pulmonary sacs, the presence of which is the leading characteristic of these

animals, are to be regarded merely as modifications of the tracheary structure presented

bythe other Arachnida. Like the trachea, they openby stigmata, or small apertures in

the lower surface of the animal ; but these, instead of leading into a tuft of little tubes

radiating amongst the organs of the body, admit the air into a small closed sac, con-
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taining a packet of minute plates, laid side by side like the leaves of a book (Fig. 140) .

These animals possess six or more eyes, placed on the anterior portion of the cephalo-

thorax (Fig . 153) . They are always ocelli or simple eyes, each fur-

nished with its own separate nervous filament.

The Pulmonaria form two orders -the Polymerosomata or Pedipalpi,

in which the abdomen is distinctly annulated and attached to the

Fig. 153. - Eyes cephalothorax by its whole breadth ; and the Dimerosomata, or true

of Spider. Spiders, in which that region of the body presents no signs of segmen-

tation, and is connected with the preceding segment by a narrow peduncle.

ORDER IV. PEDIPALPI OR POLYMEROSOMATA.

General Characters.-The principal distinctions existing between these animals

and the true Spiders, which constitute the following order, are the great development

of the palpi, which always form large arm-like prehensile organs, often terminated by

a pair of nippers, and the distinctly annulated structure of the abdomen. The skin is

always hard and horny; and the abdomen is attached to the back of the cephalothorax

by its entire breadth.

Divisions.—This order includes only two families, and the species in these are

not particularly numerous ; but few ofthe Arachnida are more renowned than these,

Fig. 154.-Scorpion.

from the universal dread

inspired by the venomous

powers of their best known

representatives, the Scorpions.

These form the family Scor-

pionidæ, characterized by their

elongated tail-like abdomen

(Fig. 154), armed at its extre-

mity with a sort of hooked

claw, which, when the crea-

tures are in motion, is always

carried over the back in a most

threatening attitude. This

claw-like organ is the sting, of the formidable nature of which such extraordinary

accounts are given bythe natives of those tropical regions to which, fortunately for

Europeans, the largest and most dangerous species are confined. The poison glands

are situated close to the base of this organ, and their ducts run to its point, so that

when the creature strikes with its weapon, a small portion of the venom is instilled into

thewound. Whether this venom is ever fatal to human life, appears still to be a matter

of dispute ; but the effects of the Scorpion's sting are, doubtless, very disagreeable ;

it often produces great and painful swelling of the part wounded, accompanied

in many cases with vomiting and other symptoms. Moreover, the venom of

some species is said to be rapidly fatal to man ; and an African genus has received its

name (Androctonus, manslayer) from its evil reputation in this respect. As to the

effects of this poison upon smaller animals there can be no doubt ; as the Scorpions

destroy their prey, which consists principally of insects, by holding them in their

claws, and stinging them to death . Some of the larger species also capture small

lizards and other animals, which they destroy in the same manner.

The Scorpions have four pairs of stigmata and pulmonary sacs placed uponthe first



SPIDERS. 139

four segments ofthe abdomen. Behind the last pair of legs, a pair of curious comb-like

organs is placed, the office of which is not known ; but the aperture of the generative

organs is situated between them. The female Scorpion exhibits the greatest care for

her young, carrying them upon her back for some days after they are hatched, and

attending to them closely for about a month, after which they are able to take care of

themselves. They generally live on the ground under stones and in dark places, coming

out at night in search of prey ; but they frequently find their way into the interior of

houses, where they are sometimes so numerous, that in some places it is said that

scarcely an article of furniture can be moved without the greatest danger of being

stung by some concealed Scorpion, irritated at this unexpected intrusion on his privacy.

The animals forming the second family, the Thelyphonida, present an appearance in

some degree intermediate between the Scorpions and the true Spiders. The abdomen

is short and rounded, but distinctly annulated ; the cephalo-

thorax forms a single mass ; the palpi are very long and

stout ; but, instead of the pincers of the Scorpion, they are

terminated by a moveable claw, capable of being applied to

the inside of the preceding joint, and thus forming a prehen-

sile organ. The structure of the anterior pair of feet is very

remarkable ; they are much thinner than the other three pairs,

and the tarsi are formed of a great number of joints ; so that

the limbs are converted into long flexible organs of touch,

which probably fulfil the office of antennæ. Many of them Fig. 155.-Phrynus reni-

are large animals, of a somewhat forbidding appearance, formis (reduced).

which, like the Scorpions, can run in every direction. They are almost confined to

tropical countries, inhabiting principally the hottest parts of Asia and America.

ORDER V.-DIMEROSOMATA.

General Characters.—The general appearance of the animals forming this order

must be familiar to all our readers. The body consists of two distinct portions, of

which the anterior, or cephalothorax, is usually of an oval form, and covered with a

plate of a somewhat horny consistence ; whilst the posterior (the abdomen) generally

forms a soft, roundish mass, without any traces of segmentation, and which is attached

to the base ofthe cephalothorax by a narrow peduncle.

On its anterior portion the cephalothorax bears six or eight simple eyes (Figs. 138

and 153), which are usually situated on a slight eminence. Below and in front of these

are seen the large mandibles (Figs. 138, 139) , which serve the Spiders for thedestruction

oftheir prey, belowwhich is the opening of the mouth, furnished with a pair of masti-

cating jaws, or maxillæ. From each of these springs a long, jointed palpus (Fig. 139) ,

which in some instances appears to be converted into a supplementary leg. These

organs occupy the front of the cephalothorax. Its lower surface bears four pairs of

jointed legs, furnished at their extremities with claws, which are often of a very

singular, comb-like structure.

The pulmonary sacs, which are contained in the abdomen (Fig. 140), are either two

or four in number, opening by stigmata in the lower surface of the abdomen. Besides

these respiratory organs the majority exhibit an aperture at the extremity of the abdo-

men, from which four flat trachea arise, and ramify through the organs of the body.

But the most remarkable organs, perceptible on the abdomen of spiders, are the

spinnerets (Fig. 140 f), by means of which these animals spin their curious and often
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beautiful webs, which have attracted the attention and excited the admiration of man-

kind in all ages. These spinnerets are little teat-like organs, placed close to the

extremity of the abdomen, on its lower surface. They are sometimes four, sometimes

six in number ; and may usually be recognised by the naked eye. Each of them bears

at its apex a multitude of minute tubes, of which as many as a thousand are present in

some species ; so that the delicate thread, by which these creatures suspend themselves

in the air, must frequently be composed of at least four thousand slender filaments. The

substance ofwhich the threads are composed is secreted by glandular organs, situated

in the abdomen, close to the base of the spinnerets. It is a viscid fluid, which speedily

hardens on exposure to the air. The spider usually commences its thread by applying

the spinnerets to some fixed object ; to this the glutinous secretion attaches itself, when

the movements of the creature are sufficient to draw out the materials necessary forthe

continuation of the thread. The hind feet are always applied to the thread at a short

distance from the spinnerets, probably in order to bring the numerous filaments into

contact before their hardening has proceeded too far to allow of their adhesion. This

power of spinning threads is of the greatest importance to all these animals, as it not

only serves many of them for the construction of dwellings, and of nets for the capture

ofprey, but appears to be constantly employed in securing them from falls whilst in

motion, or in descending in a direct line from an elevated position to some object below

them. Many of them have the faculty of emitting threads, one end of which floats

freely in the air, until it meets with some object to which it adheres. By this means

spiders often form natural bridges, by which they can pass over brooks and ditches.

Some species avail themselves of the same power to take long flights in the air, where

they often attain great altitudes. Those spiders, whose instinct prompts them to employ

their spinning powers in regular weaving operations, manifest this in various ways.

Some ofwhich the common garden Spider (Epeira diadema, Fig. 156) is an excellent

example-construct a beautiful net, composed of stout radiating lines, intersected at

tolerably regular intervals by circular filaments. It appears that the latter are

beset by an immense number of viscid globules, which doubtless assist greatly in

entangling any insect that is so unfortunate as to come in contact with the web of the

destroyer. The mode in which the creature forms this elegant structure-its readiness

to rush out ofits concealment the moment some hapless fly has become entangled in its

meshes-the rapidity with which it shrouds its victim in a silken coat-and the care

with which it repairs any damage done to its net-are all so exceedingly interesting,

that we regret that our space will not permit us to dwell at length upon these points.

The nets of some of the large tropical Spiders are said to be of strength

sufficient even to capture small birds. Other species-such as the common House-

spider (Aranea [ Tegenaria] domestica, Fig. 158)-weave a close cloth-like web, usually

placed in obscure corners ; this is furnished with a sort of funnel-shaped cell, within

which the Spider lies in wait for his prey. Others again employ their silk merely to

line the holes and crevices which form their ordinary places of abode ; and some of

these exhibit great ingenuity in the construction of their nests. Another purpose, to

which this secretion is applied by all Spiders, is the formation of little silky cases, or

cocoons, for the reception of the eggs, which a few species carry about with them.

Attempts have been made to employ this silk, which differs considerably in its texture

from that of which the nets are constructed, for industrial purposes ; but hitherto with

very little success.

The Spiders are all predaceous animals, and generally of an exceedingly fierce and
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sanguinary disposition. They prey with avidity upon insects and other articulated

animals of smaller size than themselves ; but, unless in self-defence, they do not

appear to turn their weapons against the higher animals. Nevertheless, the gigantic

species of Mygale, which inhabit tropical countries, have received the name of Bird-

spiders, from a belief that they frequently attack and devour small birds ; and Madame

Merian, in herbookontheInsects of Surinam, has given us a most striking representation

Fig. 156.-Epeïra diadema. Fig. 157.-Theridion Malmignatta.

of a Mygale in the act of devouring a small bird, which he has, to use the lady's own

expression, "torn from its

nest." Itis to be feared,

however, that in this in-

stance, as in some others,

that enthusiastic natural-

ist was misled by Indian

tales; for, from all thatwe

knowofthe Spiders ofthe

genus Mygale, they are

strictly terrestrial intheir

habits, and generally seek

their food upon the sur-

face ofthe ground.

We di-Divisions.

vide the Spiders into three

families, distinguished at

once by differences in

their structure and ha-

bits. Those of the first

family,the Araneida, have

the eyes in two rows, one

behind the other, the ter-

minal claw of the man-

dibles directed inwards,
Fig. 158.-Aranea (Tegenaria) domestica.

and the palpi, although often long, never converted into foot-like organs. They
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usually possess six spinnerets and only a single pair of pulmonary sacs. All these

Spiders spin themselves a dwelling-place, which is also generally connected with a net

for the capture of prey. Perhaps the best known of these is the Epeira diadema (Fig.

156), whose threads often force themselves upon our attention in a very disagreeable

manner.

This species forms one of the most beautiful of what are called geometrical

webs ; many of the others form a somewhat similar structure, although without dis-

playing the same wonderful regularity. Ofthese the Malmignatte (Theridion Malmig-

natta, Fig. 157), a Spider much dreaded in the south of Europe, is an example. Our

common House Spider (Aranea domestica, Fig. 158) is another well-known species,

offending the eyes of the housewife as it constantly does by weaving its dusky web

in all dark corners. One of the most

remarkable members ofthis family is

the Argyroneta aquatica, or Diving

Spider (Fig. 159), which weavesitself

acuriouslittle bell-shaped dwelling at

the bottom ofthe water, to which it

retires to devour its prey. As, not-

withstanding its aquatic habits, this

animal, like the rest of its order, is

fitted only for aërial respiration, it

takes care to fill its miniature dome

with air, which it carries down with it from the surface amongst the hairs with which

its body is thickly clothed ; a process very closely resembling that bywhich the earliest

diving-bells were supplied with air.

Fig. 159.-Diving Spider (Argyroneta aquatica) .

The second family, the Lycoside, agrees in the structure of its jaws and palpi, and

in the number of its spinnerets, with the Araneida, but the eyes are arranged in three

rows. Unlike the Araneida, the animals of this family never construct regular webs

for the capture of prey ; their utmost exertion of instinct, in this direction, consisting in

laying a few threads in the neighbourhood of their dwelling-place. They generally

live under stones, in holes in the earth, or in old walls, sometimes lining their habita-

tions with a silken tapestry ; and some, which live upon trees, weave themselves a

silken nest amongst the leaves or on the branches. They all take their prey by force ;

some ofthem running it down by swiftness of foot, whilst others spring suddenly upon

their unwary victim. Perhaps the most celebrated of these Spiders is the Tarantula

(Lycosa tarantula) of southern Europe, whose bite is supposed by the natives of Italy to

cause death, unless the patient be relieved by music and violent dancing. Some of these

Spiders can run in any direction. A common example is the Salticus scenicus, a small

species banded with black and white, which may frequently be met with on garden

walls. Most of the European species are small ; but in hot climates they attain a size

scarcely inferior to those giants of the order which form the third family, the Mygalida

In these (Fig. 90) the palpi are of great length, terminated by a claw. The last joint

also has a regular sole, like that of the feet. The mandibles are of verylarge size, and

their terminal claw is directed downwards (Fig. 138) ; the pulmonary sacs are four in

number (Fig. 140) ; and the abdomen bears four spinnerets at the apex. Some ofthese

Spiders attain such a large size that their extended legs occupy a circle of six or seven

inches in diameter ; and it is to these that the practice of bird-catching already

alluded to has been ascribed. Species occur on the shores of the Mediterranean ; but
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they are, for the most part, confined to tropical countries. They resemble the Lycosida

in their habits, generally living on the ground, in

holes, or under stones. Some of themform long

twisted burrows for themselves, which they line

with silk ; and these burrrows sometimes extend as

much as two feet below the surface ofthe ground.

Some, like the Cteniza, close the mouth of their

subterranean residence with a most ingeniously-

constructed trap-door (Fig. 160), which the in-

habitant closes with the utmost pertinacity when

any attempt is made to invade the privacy of his

domicile . Hence the Cteniza-of which several

species are found in the south of Europe, and on

the shores of the Mediterranean-are generally

knownas Trap-door Spiders. The bite ofthe large

Fig. 160.-Nest of Cteniza.

tropical species is said to be very dangerous.

CLASS VII.-MYRIAPODA.

General Characters.-The small class of Myriapoda, of which a characteristic

example has already been figured (Fig. 3), is in its general characters very closely allied

to the insects, although in some respects it appears to approach the Crustacea, especially

the air-breathing Isopods (Oniscida) . In the mature state their bodies are generally

elongated, and composed of numerous segments, ofwhich only the first and last exhibit

any difference in structure from the rest ; the articulations ofthe body being generally

exactly similar, and bearing each one or two pairs of jointed legs. The head always

bears a pair of jointed antennæ, very similar to those of many insects ; and behind the

insertion ofthese, on each side, is a variable number of simple eyes, which, however,

are sometimes wanting. The mouth, in its general structure, bears a considerable

resemblance to that ofthe masticating insects, being furnished with jaws, palpi, and an

upper and lower lip. Besides these organs, it is armed below with a pair ofpowerful

hooked jaws, which are perforated at their extremity apparently for the emission of a

venomous fluid. These are the principal agents in seizing prey.

The succeeding rings, which admit of no division into thorax and abdomen, are

each furnished with one or two legs on each side ; and close to the insertion of the

feet, the stigmata, through which the air passes into the trachea, are situated. It is

remarkable that, in those species which possess two pair of feet on each ring, each ring

also bears a pair of stigmata ; whilst in those which have the rings furnished with only

a single pair of members the stigmata occur on alternate rings. Hence Latreille, and

after him several naturalists, have considered that in the latter case the rings are only

halfsegments, two ofwhich go to form the equivalent of the segment of the double-

footed forms. The trachea ramify through the organs ofthe body in exactly the same

manner as those of insects.

In their internal anatomy they also exhibit a great resemblance to the insects. Their

nervous system consists of aseries of ganglia running along the ventral portion of the

body, and usually united by a double thread ; and the circulation is effected by a long

cylindrical dorsal vessel, the structure ofwhich will be explained under the following

class. The Myriapoda are all unisexual animals. The orifices of the generative apparatus

are frequently situated at the anterior portion of the body. In some Myriapoda the

•
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young, on first escaping from the egg, possess nearly all the characters of their parents,

although the number of segments and limbs is always less, and increases at each change

Fig. 161.-Transformations of Iulus. a, b, c, suc-

cessive stages.

of skin ; but some, as the Iuli, undergo

a sort of metamorphosis (Fig. 161) ,

coming from the egg either quite desti-

tute of feet, or furnished with only

three pairs of these organs ; and it is

not until after several moultings that

they attain the same number of legs

astheir parents. This process appears

to occupy a considerable period ; and,

according to the observations of Pro-

fessor Savi, the Iuli occupy two years in their development before the sexual organs

make their appearance. This metamorphosis, such as it is, indicates the close alliance

of these creatures with the insects ; and many authors either include them in the class

Insecta, or, retaining them in a separate class, associate with them some ofthe apterous

insects which present the closest resemblance with them in their earlier stages.

Divisions.—The Myriapoda form two orders-the Chilopoda and the Chilognatha,

which may be readily distinguished by the structure of the antennæ ; those ofthe former

never being composed of less than fourteen joints, whilst those of the second order

always consist of seven articulations.

ORDER I.-CHILOPODA.

General Characters.-These animals are usually of a flattened form, with the

rings protected both above and below by a more or less flattened horny plate, and each

ring bears only a single pair of feet, those of the hinder ring being directed backwards

in the form ofa pair of jointed tails. The antennæ are long and always composed of

at least fourteen joints. The structure of the mouth has already been described.

These creatures usually live in the earth or under stones. They run with consi-

derable swiftness in pursuit of their prey, and can even progress backwards bythe

assistance of their tail-like hind legs, which at other times are dragged helplessly

behind them. Their food consists of insects, which they seize with the powerful jaw-

like organs attached to the lower lip ; and these organs are supposed to inject a poison

into the wound they inflict. The bite of some of the large tropical species is said to

be exceedingly painful, and even more injurious than that of the Scorpion ; although

the application of ammonia to the wound speedily relieves the pain of the bite.

Divisions.-The Chilopoda are divided into three families-the Cermatiidæ, the

Scolopendrida, and the Geophilide. The Cermatiida have the body rather short, with its

upper surface covered by eight plates, its ventral surface by fifteen ; the legs are very

long, and terminated by feet composed of numerous joints. These animals are all

exotic, and generally of small size. They conceal themselves amongst the beams and

joists ofhouses.

The Scolopendrida, well known as Centipedes (see Fig. 3), have the body long and

divided into an equal number of segments on both surfaces, with the legs rather short,

but stout and well adapted for active motion. This family includes all the most

powerful and predacious species, those of hot climates certainly attaining a length of

twelve inches ; and, if we are to believe some travellers, still more gigantic species are

to be met with in particularly favourable situations. Thus Ulloa states that specimens
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a

have beenseen in Carthagena exceeding three feet in length and five inches in breadth,

the bite of which is said to be mortal; but these dimensions are so far above those of

any Centipedes that have ever been brought to Europe, that we may be pardoned for

receiving them with some little incredu-

lity. Our British species, of which one

of the commonest, the Lithobius forci-

patus, is here represented (Fig. 162),

are of comparatively small size, rarely

exceeding two inches in length ; but

even these, when seized, will turn and

attempt to fix their jaws into the skin

of their captor.

Fig. 162.- a, Lithobius forcipatus ; b , Geophilus

longicornis.

The Geophilida, of which a common British species is figured above (Fig. 162) ,

are distinguished by their very elongated and almost thread- like bodies, composed of

numerous segments, and bearing a great but variable number of feet. Some species

are phosphorescent in the dark. One of these, the Geophilus electricus, is not unfre-

quently met with in the neighbourhood of London.

ORDER II.-CHILOGNATHA.

General Characters.- In the Chilognatha the body is generally of a convex

form, composed of numerous horny arches, below which an immense multitude of little

feet may be seen, whence the name of Millepedes, or thousand-legs, by which these

animals are commonly known, is derived. Each segment of the body bears two pairs

of limbs, with the exception of the hindmost segment, which is destitute of those

organs. The antennæ are short, and composed only of seven joints ; and the powerful

biting jaws of the Chilopoda are reduced to a rudimentary condition,—the other organs

of the mouth also undergoing considerable modifications. As might be expected from

this difference in the structure of the mouth, the food of these animals differs greatly

from that of the predaceous members of the preceding order ; and the Chilognatha are

found to feed principally upon vegetable matters, generally when in a state of decay.

In accordance with this change of habit, the movements of the creatures, notwith-

standing their immense number of legs, are always very slow, and they generally

endeavour to escape danger by rolling themselves up into a ball (Fig. 165) . They are

to be met with constantly in damp moss, and a few live under the bark of trees.

Divisions.—The first of the four families into which the Chilognatha are divided

contains only a single minute, but very curious, creature, which is often found in great

abundance under the bark of old trees. It is about a sixth of an inch in length, com-

posed of eight segments, exclusive of the head and tail. On each side of the body there

are nine tufts of little curved hairs ; and the extremity of the body is furnished with a

tuft of longer straight hairs. This animal is the Polyzenus lagurus ; it forms the type

ofthe family Polyxenida.

Fig. 163.-Polydesmus.

In the second family, the Poly-

desmida, the form of the body ap-

proaches that of the Scolopendridæ

in the preceding order, being flattened

and rather soft ; but in other respects

the animals resemble the Iulida. One

species, the Polydesmus complanatus (Fig. 163) , is an inhabitant of Britain.
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In the Iulidæ (Iulus, Fig. 164), the body is elongated, and nearly of a cylindrical

merous segments.

Fig. 164.-Iulus.

These animals are constantly to be found in

sometimes crawling upon trunks of

trees. When alarmed they coil

themselves up in a spiral form (Fig.

165) , with the feet entirely con-

cealed. Their march is very slow,

and, from the shortness of their

Fig . 165.- Iulus , with the body legs, appears more like a gliding

coiled up, and the front of the

body unrolled,with the antennæ

magnified.

motion than a walk.

form, bearing

no inconsidera-

bleresemblance

toathick worm,

in which the

skinhasbecome

horny and di-

vided into nu-

damp moss, and

The Glomerida, formingthe fourth Fig. 166.-Glomeris

family, have a short oval body,
marginata.

closely resembling that of the Woodlouse, which they also resemble in their habit of

rolling themselves into a perfect ball when in danger. The body is convex above

and concave beneath, where it is furnished with a row of small scales on each side.

These animals live under stones.

CLASS VIII.- INSECTA.

General Characters.-We come now to the last and highest class of articulated

animals, including theinnumerablehost oftrue insects-creatureswhich, inwhateverlight

we view them, always present many points of the highest interest to our observation.

Whether we consider the history of their curious transformations, their extraordinary

and often beautiful forms and colours, their wonderful instincts, and the close approach

to reason exhibited by some of them, their effects upon our persons and property, or the

extraordinary means by which nature avails herself of the instincts of some species to

put a check upon the ravages of others—we always meet with much to command our

admiring attention ; sufficient, in fact, to render the study of insects one of the most

attractive pages of the book of Nature. Entomology has this additional recommendation,

that it is one of those branches of Zoology that may be pursued in any situation.

Insects abound everywhere ; and wherever they occur their habits may be observed, and

their structure investigated . We regret, therefore, that our limits forbid us from giving

more than a very bare outline of their history.

Insects, in their perfect state, are distinguished from the other articulate animals by

the possession of six legs and two antennæ, and by the division of the body into three

distinct regions, the head, thorax, and abdomen (see Fig . 167) , of which the second bears

the organs of motion. They respire by trachea, are generally furnished with wings,

and almost always undergo a series of transformations (the metamorphosis) before arriving

at their mature and reproductive form.

Like the other Arthropoda, the bodies of insects are composed of distinct rings or

segments, and these are generally of a horny consistency, united to each other by a
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membranous skin which gives flexibility to the whole. In some cases, however, the

skin is ofa softer texture ; but even in these it presents sufficient firmness for the

attachment ofthe muscles, and the tubes composing the limbs are generallyof a harder

Antennæ

Eyes

1st pairofLegs

1st pair ofWings .

2nd pair of Legs

2nd pair ofWings

3rd pairof Legs

Tibia

Head.

Thorax.

Abdomen.

Tarsus

Fig. 167.-Anatomy ofthe external Skeleton of an Insect.

consistence than the rest of the integument. The number of segments of which the

body ofan insect is normally composed is thirteen ; but some of them are occasionally

amalgamated together, or concealed bythe others, so as to make it appear that fewer

segments are present.

The first segment, or the head, is composed of a single piece, which bears the eyes

the antennæ, and the organs of
B

the mouth. The eyes (Fig.

168), which are amongst the

most wonderful objects in na-

ture, are almost always of the

kind called compound ; that is

to say, they consist of a multi-

tude of little hexagonal facets,

brought close together on each

side ofthe head, each furnished

with acornea, alens, acoatingof

pigment, and a nervous fila-

ment. The number of these

little eyes is sometimes most

extraordinary. The eye of the common House-fly has 4,000 of them ; that of a

b

Fig. 168.-Head and Eyes ofthe Bee.

a a, antennæ ; b, ocelli ; A, facets enlarged ; B, the same

with hairs growing between them.

K

t
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Dragon-fly more than 12,000 ; of a Butterfly observed by Puget, 17,325 ; and that of

a small species of Beetle (Mordella) no less than 25,000 . In addition to these

compound eyes, many insects also possess two or three ocelli, or simple eyes (Fig. 168),

placed on the head between the large compound organs ; these appear to be very similar

in their structure to the individual eyes of which the compound eyes are composed.

The antennæ are usually attached to the front of the head, between the eyes. They

are exceedingly variable in their form, and probably vary considerably in function,

although their general office appears to be that of organs oftouch. In some instances,

however, their conformation appears to indicate that they are the organs of some special

sense ; and the functions of smell and hearing have been attributed to them by different

observers. In their most ordinary and simple form, they are more or less filiform

SJ
AU
Y
!

V

Fig. 169.-Antennæ of various Insects.

organs, composed of a very variable number ofjoints. Sometimes they are thickened at

the base ; sometimes at the apex. In some cases the whole or part of the joints are

furnished with one or more processes, bristles, or hairs, giving the entire organ a comb-

like or feathered appearance ; in others the terminal joints are converted into broad

plates, folded together like the leaves of a book. These, and several other forms, are

represented in the annexed figure (Fig. 169) ; and we shall meet with a still greater

variety as we proceed.

Fig. 170.-Head ofCockroach.

a, labrum; b, mandibles ; c,

maxilla ; d, maxillary palpi;

e, tongue; f, labial palpi ; 9,
antennæ; h, compound eyes;

i, ocelli.

The structure ofthe mouth

in insects exhibits veryremark-

able modifications ; and these

are of the utmost importance

in the classification of these

creatures. In some insects the

mouth is formed exclusively for

biting ; in others, as exclusively

for suction ; whilst in others

again it is fitted for the per-

formance of both these actions ;

and the form of its constituent d

parts of course undergoes cor- Fig . 171.-Parts of the Mouth

responding changes,-but the ofCarabus.

maxilla ; d, labium.

same organs really exist in all, a, labrum ; b, mandibles ; c,

modified in appearance, indeed,

so as sometimes to be scarcely recognizable.
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In the masticating or biting insects, the mouth (Figs. 170, 171), consists of six

separate organs ; an upper lip (labrum, a) attached to the lower part of the front of the

head ; a pair of horny, curved, biting jaws (mandibles, 6) , which are usually armed with

teeth; a pair of chewing jaws (maxillæ, c), generally composed of four pieces, and bearing

either one or two pairs of jointed palpi ; and a lower lip (labium, d) , which closes the

mouth from beneath, and also bears a single pair of palpi (Fig. 170, e) . On its inner

surface, it is furnished with a membranous or fleshy organ, to which the name of the

tongue has been given.

Amongst the Bees the organs of the mouth take another form, which, whilst it

leaves a portion ofthem fitted for biting, converts the remainder into genuine suctorial

Antenna

Mandible

Labrum

Maxillary Palp

Maxilla

Labial Palp

Lateral Lobes of

the Tongue

Tongue

&

Fig. 172.-Head of Anthophora. Fig. 173.-Parts of the Mouth separated.

organs (Figs. 172, 173) . The parts thus modified are the maxillæ and labium ; the

former (Fig. 173, c) become greatly elongated, forming a sort of jointed sheath which

incloses the elongated tongue (Fig. 173 d), constituting a tubular organ through which

the fluidnourishment of these crea-

tures can be sucked up. The

mandibles and labrum (Fig. 173,

a, b) retain their ordinary form,

and the former are constantly em-

ployed in the numerous ingenious

operations which these industrious

creatures perform.

m
mp.

mx

MX

Ip

H

The suctorial mouth presents

three principal forms. In the But-

terflies and their allies, the sucto-

rial organ consists of a long trunk,

which, when at rest, is coiled up

in a spiral form beneath the head

(Fig. 174). This spiral trunk is

composed ofthe terminal portion of the maxillæ, which are more or less elongated, and

Fig. 174.-Mouth ofSphinx.

H, head ; e, eye ; a, antenna ; mz, maxilla; mp, maxil-

lary palpi;, labrum; 2, labium ; lp, labial palpi ;

m, mandibles.
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form two long wrinkled tubes, adhering together along their inner surfaces, andforming

a double tubular organ, through which their possessor sucks the juices of flowers. The

maxillary palpi are generally of very small size, and only to be detected by dissection ;

but the labium, although very small, usuallybears a pair of very large, hairy palpi, which

form the cushions between which the trunk is coiled up when at rest. The mandibles

and labrum are also present, although in a very rudimentary condition, and always

concealed under the hairs with which the heads of Butterflies are clothed. This

structure of the mouth, which is characteristic of the order Lepidoptera, will be easily

understood by reference to the annexed figures (Fig. 174), in which the organs are

represented separate.

In another form of suctorial mouth, which is characteristic of the order Rhynchota,

including the Bugs and their allies, the

mouth is furnished with a jointed rostrum,

formed bythe coalescence of the labial palpi

(Fig. 175 a) ; this is in fact a tube, split

down the front, and inclosing four bristle-

like organs (Fig. 175 b c) , which are in

reality only the modified mandibles and

maxillæ. By means of these bristles, which

cre sharp at the point, the Rhynchota wound

the tissues of the animals or plants upon

the juices of which they feed. The labrum

is generally rather elongated, and serves

to close the basal joint of the rostrum.

Wheninthetube, the bristles are pressedvery

close together, and two of them generally

adhere in such a manner as to lead to the
b

Insect.

с

Fig. 175.-Buccal apparatus of an Hemipterous appearance of their number being only three

(b); they are inserted into the head by

broad bases (c) , to which muscles are attached ; and by the action of these they are

exserted and retracted.

A third form of suctorial apparatus is presented by the Diptera, or two-winged flies,

of which the common House Fly

is a familiar example. These possess

a proboscis (Fig. 176), generally of

ام
12

m
t mx mp

a fleshy texture ; this is composed

of the lower lip, is usually bent up-

wards at a short distance from its

base, and terminated by a broad flap

(the representative of the labial

palpi), which is constantly used as

an organ of touch. The upper sur-

face of this proboscis, which forms a

tube, is opened below the knee-like

bend, to give issue to the true buccal organs, the mandibles, maxillæ, and labrum, which

in many of these animals acquire the form of bristles or lancets, and are employed in

piercing the skins of other animals and sucking their blood. The maxillæ are generally

furnished with a pair of palpi, consisting of from one to five joints ; and when, as is

Fig. 176.- Proboscis of a Dipterous Insect (Tabanus).

e, eyes; a, ocelli ; m, mandible ; mx, maxilla ; mp, max-

illary palpus ; la, labium.
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sometimes the case, the maxillæ, with the other internal organs, are reduced to a rudi-

mentary condition, the maxillary palpi are inserted upon the stalk of the labium at or

near the bend. All these types of structure undergo great modifications in different

groups of insects ; and these differences furnish some of the most important characters

for the classification ofthese animals.

The second division of the body of insects is always composed of three segments,

although these are frequently amalgamated together in such a manner as to be almost

undistinguishable. The three segments together form the thorax (see Fig. 167) ; but

they are individually distinguished by names indicative of their position in the body,

the first being called the prothorax, the second the mesothorax, and the third the

metathorax. They vary greatly in their comparative size, and in the amount of their

surface visible on the upper part of the body. In some insects all the segments are

equally uncovered, whilst in others only the prothorax is visible when the wings are

closed ; and every intermediate form may be met with.

The thoracic segments always bear the organs of motion, which, in most insects,

consist of six legs and four wings. The form of these organs is very various ; but

their general construction is always similar. The centre of the lower surface of the

thorax, or breast, is occupied by a narrow piece called the sternum, which frequently

projects as a ridge externally, and generally gives off an internal process for the

insertion of muscles. On each side of this are the sockets for the legs, of which each

segment ofthe thorax bears a pair. The first joint of the legs, called the coxa (or hip),

is sometimes immoveably attached to the thorax, sometimes articulated with it by a

sort of ball and socket joint. This is followed by a second piece, the trochanter, which

unites the long thigh (femur) to the coxa ; this varies greatly in its form , being some-

times ring-shaped, sometimes forming a triangular piece applied against the base of

the thigh. The thighs are generally of a rounded form, frequently thickened in the

middle or towards the extremity ; they are often, especially the hinder pair, of very

large size, and armed with spines of greater or less magnitude. The shanks (or tibia),

which are articulated by a sort of hinge-joint to the extremities of the thighs, are

generally about equal to these in length, but thinner, and frequently more or less flat-

tened or angular, and furnished with numerous spines or bristles. At the extremity of

the tibia comes the tarsus, or foot, which sometimes consists of one, but generally of

from three to five joints. The lower surface of these feet is generally flattened and

converted into a sort of sole, covered

with very close set hair ; and the apex

of the last joint is almost always fur-

nished with a pair of claws, often

beautifully toothed, and in many cases

accompanied by a pair of soft mem-

branous organs, called pulvilli, which

are very distinct in the common fly.

These adhere, like sucking-cups, to any

object against which they may be ap-

plied, andthus enable their possessors to

Fig. 177.-Locust.

walk securely even in a reversed position. The legs andtheir component parts undergo

an infinity of modifications in the different groups of insects ; always, however, in

exact coincidence with the habits of the creatures,-in leaping insects, such as the

Grasshopper and the Locust (Fig. 177), the hinder legs are much lengthened and the .
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thighs very thick, forming powerful jumping organs. In many aquatic species

(Dyticus and Notonecta) the legs are flattened and fringed with hairs to enable these

animals to swim rapidly through the water. In the Mole Cricket (Fig. 178), the fore-

Jairoga Jeong sd to actos dut soon ottimeout

ith new too mits he

ni noitadt to ovitnoibomanahranitide noinvit

Cut hadto wit but feed illa sred

Fig. 178.-Mole Cricket (Gryllotalpa).

legs become modified to suit the creature to its burrowing habits ; whilst in the Mantis,

or praying insect (Fig. 179) , these limbs are converted into most formidable prehensile

organs, with which these insects, reputed so pious by the inhabitants of the countries

where they are found, most remorselessly mangle the bodies of their insect prey.

Many other modifications of these organs occur ; and as these modifications are of great

2

Fig. 179.-Mantis religiosa.

importance in the classification of insects, we shall have occasion to refer to them

frequently in the sequel.

The wings, of which there are never more than two pairs, are attached to the

Fig. 180.-Callichroma Moschata.

the folding wings ofmany insects is effected.

second and third thoracic segments,

They are generally of a membranous

texture ; but, notwithstanding the

delicacy which they often exhibit,

each wing is found to consist of a

double membrane, between which a

variable number of veins, or ner-

vures, ramify in different directions,

These serve to keep the wings ex-

tended ; and the characters afforded

by their arrangement are often of

the greatest importance. These

nervures appear to be horny tubes,

accompanied by vessels ; and it is

probably by the injection of fluid

into the latter that the extension of
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In some insects the four wings are all of a similar texture, and alike available in

flight ; whilst in others, the anterior pair acquire a firmer consistence, forming a sort

of case, within which the large membranous posterior wings can be folded up in

repose,

In the Beetles (Fig. 180) , the anterior wings generally acquire a horny consistency,

and constitute a regular hard shell, covering the back of the abdomen and the wings

when the insect is at rest : these are called elytra. In the Grasshoppers and Locusts,

and some other insects, on the contrary, the anterior wings, although much stronger

than the posterior, are still flexible, and possess only a parchment-like texture, in

which the nervures may be distinctly recognized ; whilst in the Bugs, the basal

portion of the elytron, is generally horny, and the apical portion membranous. The

wings are generally more or less clothed with minute hairs ; these, in the Butterflies

and allied insects, usually acquire the form of flattened scales, to which, as is well

known, the beautiful colours of those insects are due.

Although the wings of insects are generally four in number, the hinder pair is

very frequently absent ; and, in fact, one whole

orderofinsects is characterized bythe possession

of only one pair of wings. In these (Fig. 181 )

a pair of small knobbed filaments, which stand

on the sides of the thorax behind the wings,

and which are called halteres or balancers, have

been regarded as the representatives ofthe hind

wings.

Fig. 181.-Conops .

Of the abdomen in general but little can

be said. It consists normally of nine seg-

ments ; but some of these are generally con-

cealed by the others, so that the abdomen

appears to be composed of a smaller number of articulations. In some instances the

segments are attached edge to edge, when the abdomen exhibits little or no flexibility ;

in other cases, each segment slides at its base within the one preceding it, so that the

whole is capable of bending to a certain distance in some directions. The orifice of the

generative organs is situated at the extremity of the abdomen, which, in the male, is

often furnished with peculiar organs for grasping the abdomen of the female during

copulation, and in the female with instruments of very various structure, adapted for

placing the eggs in the situation most proper for their development. These exquisitely

beautiful contrivances will be described hereafter under the different groups of which

they are characteristic. The apex of the abdomen is also sometimes furnished with

appendages not connected with the generative organs ; these are sometimes long filiform

tails, sometimes bristle-like organs, by means of which the insect effects considerable

leaps. In the Cockroaches, and some other insects, they form stout-jointed bristles,

resembling short antennæ. In the Earwigs they constitute a powerful pair of forceps,

often ofgreat length ; whilst the aphides are furnished with a pair oftubular appendages

from which a sweet juice exudes.

The intestinal canal always forms a tube of variable width (Fig. 182), formed of

three membranous layers, running from one extremity of the body to the other, com-

mencing behind the mouth in a narrow œsophagus, and usually terminating posteriorly

in a somewhat dilated cavity, the cloaca, which also receives the termination of the

internal generative organs. The oesophagus leads first into a membranous, and usually
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folded stomach, the crop ; from this, in the masticating insects, the food passes into

a second stomach, which, from its being furnished with horny plates and other organs

for the comminution of the food, has received the name of gizzard. Behind this is the

Fig. 182.-Digestive Apparatus of Beetle.

с

h

a, pharynx ; b, œsophagus ; c, crop ; d, giz-

zard; e, chylific stomach ; f, small intes-

tine; g, rectum ; h, biliary vessels.

true stomach, in which the process of

chylification goes on. This is often

covered with little villi, or furnished

with glandular organs, which appear to

secrete a gastric juice of some kind.

The remainder of the canal forms the

intestine, which is usually of a tubular

form, and is very variable in length,

sometimes running to the anal opening

with but little deviation ; whilst in other

cases it forms several convolutions in

the anteriorof the abdomen. The length

of the intestinal canal varies greatly.

In the carnivorous and suctorial species

it is usually short-not more than twice

the length of the body-whilst in the

vegetable-feeding insects it is much

longer, sometimes attaining a length

equal to eight times that of the body.

The œsophagus is usually furnished with

tubular salivary glands, and in the suc-

torial insects also frequently with a

bladder-like organ, the sucking stomach,

by the dilatation of which the animals

are enabled to suck up their fluid nutri-

ment. Behind the stomach the intestine

receives the mouths of several long tubu-

lar organs, which are usually considered

to secrete a matter analogous to bile ;

whilst the anus is frequently furnished

with similar glands, producing an acrid

and often offensive secretion.

As insects possess no system of absor-

bent vessels like those of the higher

animals, the portion of the food to be

assimilated passes through the walls of

the stomach into the cavity of the body,

when it mixes with the blood bathing the surface of the organs, and thus comes

into the general circulation. The circulation is effected by very simple means.

The heart is a tubular organ running along the back of the insect, and hence called

the dorsal vessel-(a in the diagram Fig. 183). This is formed of a series of sacs

opening one into the other, from behind forwards, in such a manner that the

folds formed by the junction of the sacs serve as valves to prevent the reflux of

the blood. The blood enters this vessel from the cavity of the body by a series of

valvular openings, when it is gradually driven forwards bythe successive contraction
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of the divisions of the vessel, until it escapes in the neighbourhood of the head. It

appears, however, that after this it is no longer confined within vessels, as neither
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Fig. 183.-Circulation in Insects.

(The arrows indicate the course ofthe blood).

atreries nor veins have been detected in the bodies of insects, but that it gradually

passes back through the spaces left between the internal organs, until it again reaches

the heart.

During this return it comes in contact with the respiratory organs, which, in this

class ofanimals, consist of an infinity of minute tubes, which ramify

in every direction through the body. These are composed ofa mem-

branous outer coat, which is kept constantly distended by a minute

cartilaginous filament coiled up in a spiral form (Fig. 184) . The air

penetrates into them by a number of openings, called stigmata or

spiracles, placed on each side of the body. There is usually one pair

toeach segment, with the exception of the head, and terminal segments

of the abdomen. The spiracles are furnished with a muscular appa-

ratus, bywhich the insect can close the aperture at pleasure. They

are frequently situated on the membrane uniting contiguous seg-

ments.

Fig. 184.-Air-

tube of Insect.

The most general form of the nervous system in insects is that already described

and figured at page 199, Fig. 5, although many of these animals exhibit a striking

departure from this general rule. In some the whole of the ganglia of the body appear

to be condensed into one or two masses, fromthe hindmost of which the abdominal

nerves radiate in all directions, whilst others present various intermediate stages

between this and the normal form. The brain consists ofa nervous mass, placed above

the esophagus ; and from this the nerves of the principal organs of sense, the eyes and

antennæ, are given off. Below the oesophagus is another ganglion, united with the

supra-oesophagral gangliabyapair of nervous threads, which form a collar surrounding

the esophagus. From the lower portion of this ring the filaments are given off which

unite the ganglia of the body with those of the head ; and these filaments, with their

ganglia, always run along the lower portion of the body immediately within the skin
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of the belly ; the alimentary canal occupying the space above them, and this again

being surmounted by the dorsal vessel. Of the organs of sense in these animals we

have already spoken. Their marvellous instincts will be described hereafter.

Insects are all unisexual animals. Hermaphrodism, where it occurs, is quite

exceptional in its nature, and very rarely gives rise to individuals capable of propa-

gation. The different sexes are sometimes undistinguishable by external characters,

except that the females are usually larger and broader than the males ; but in most

instances the structure of the apex of the abdomen at once indicates the sex, and, inde-

pendently ofcharacters derived from this part of the body, other organs, especially the

antennæ and tarsi, often present very great differences in the two sexes. Their repro-

duction is also essentially oviparous, although some species are ovo-viviparous-that is

to say, the eggs are hatched and the young developed to a greater or less extent within

the body ofthe parent ; and a few (the Aphides) are truly viviparous at certain periods,

the young being produced apparently by a sort of internal gemmation.

In their regular development from the egg, insects in general pass through a certain

series ofchanges, which together constitute what is called the metamorphosis, the young

animal on emerging from the

egg generally exhibiting an ap-

pearance very different from that

which it is ultimately destined to

assume. The degree of this me-

tamorphosis is, however, very

different in different groups of

insects. In its most complete form,

as exemplified in the Butterflies

(Fig. 185), Moths, Beetles, and

many other insects, the meta-

morphosis takes place in three

very distinct stages. Inthe first,

which is called the larva state,

the insect has the form of a grub,

sometimes furnished with feet,

sometimes destitute of those

organs. Different forms of insects

in this state are popularlyknown

as caterpillars, grubs, and mag-

gots. During this period of its

existence the whole business of

the insect is eating, which it

usually does most voraciously,

changing its skin repeatedly to

allow for the rapid increase in

its bulk; and after remaining

in this form for a certain time, which varies greatly in different species, it passes

to the second period of its existence, in which it is denominated a pupa. In this

condition the insect is perfectly quiescent, neither eating nor moving. It is sometimes

completely inclosed in a horny case, in which the position of the limbs of the future

insect is indicated by ridges and prominences, sometimes covered with a case ofa softer

Fig. 185. -Transformations of the Swallow-tailed Butterfly

(Papilio Machaon). a, Larva; b, Pupa ; c, Imago.
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consistence, which fits closely round the limbs, as well as the body, thus leaving

the former a certain amount of freedom. Pups of this description are sometimes

inclosed within the dried larva skin, which then forms a horny case for the protection

of its tender and helpless inmate. After lying in this manner, with scarcely a sign of

life for a longer or shorter period, the insect, arrived at maturity, bursts from its prison

in the full enjoyment of all its faculties. It is then said to be in the imago or perfect

state. This metamorphosis is one of the most remarkable phenomena in the history of

insects, and was long regarded as perhaps the most marvellous thing in nature ; although

recent researches have shown that the history ofmany ofthe lower animals presents us

with circumstances equally if not still more wonderful. Nevertheless the meta-

morphosis of the higher insects is a phenomenon which cannot fail to arrest our

attention. To see thesame animal appearing first as a soft worm-like creature, crawling

slowlyalong, and devouring everything that comes in its way, and then, after an inter-

mediate period of death-like repose, emerging from its quiescent state, furnished with

wings, adorned with brilliant colours, and confined in its choice of food to the most

delicate fluids of the vegetable kingdom, is a spectacle that must be regarded with the

highest interest ; especially when we remember that these dissimilar creatures are all

composed ofthe same elements, and that the principal organs of the adult animal were

in a manner shadowed out in all its previous stages.

But although the majority of the class Insecta undergo a complete metamorphosis of

this description, there are many in which the only transformation consists in a series

of changes of skin, without any

7 b

interval ofrest ; thelarva, which

from the first presents a certain

degree of resemblance to its

parent, gradually acquiring those

organswhichitoriginallywanted.

In this metamorphosis, which is

called incomplete, the principal

difference between the larva and

the imago consists in the absence

of wings (Fig. 186), which first

maketheirappearanceinthe foam

of thick lobes, inclosed in cases,

in the course of the last changes

of the skin. The joints of the

antennæ and tarsi are also some-

times fewer in number ; and the

ocelli, or simple eyes, are gene-

rallywanting in the larva, when

present in the perfect insect. In

some insects, such asthe Dragon-

flies, the May-flies (Fig. 187), and some others, the larvae, which are aquatic, present

agreater difference fromthe perfect insect than in the cases above referredto ; although

the pupa is active and continues to feed until the time of its arrival at the imago state.

We may therefore call this a sub-complete metamorphosis. Lastly, a few insects, which

possess no wings in the perfect state, undergo no change, except in size, from the time

of their emergence from the egg, to that of their reaching maturity.

Fig. 186.-Transformations of the Great Green Grasshopper

(Gryllus Viridissimus). a, Larva ; b, Pupa ; x, wing-

lobes; c, Imago.



158 CLASSIFICATION OF INSECTS.

Divisions. In accordance with these peculiarities of the metamorphosis, the

class of insects may be divided

into three sub-classes. In one,

the animals are apterous in all

stages, and undergo no change of

form ; these are called Insecta

Ametabola. In a second, thelarvæ

present a more or less close re-

semblance to the perfect insects,

but possess no wings, which

make their appearance in the

form of lobes or tubercles on the

back of the pupa. The latter is

Fig. 187.-May-fly (Ephemera vulgata) : Larva, Pupa, and generally active, and continues
Imago.

quiescent; these are the Insecta Hemimetabola.

to eat, but in some cases is

In the third sub-class the metamorphosis is complete ; the larva, pupa, and imago

states constituting three distinct phases of life ; the second being always quiescent.

These are the Insecta Metabola.

Some entomologists, amongst whomwe may mention Professor Burmeister, of Halle,

deny the existence of the first of these groups, distributing the insects which form it

amongst the orders ofthe second sub-class ; whilst Mr. Westwood arranges the Ametabola

with the Myriapoda in a class distinct from the Ptilota, or winged insects ; but we have

not considered ourselves justified in adopting either of these views.

These sub-classes are further divided into orders principally from characters derived

from the structure ofthe mouth and wings. Of these the Ametabola include three,-

the Anoplura, or Lice, possessing a suctorial mouth ; the Mallophaga, or Bird-lice, with

biting oral organs, but without caudal appendages ; and the Thysanura, or Spring-tails,

with mandibulate mouths, and with two or more bristles attached to the caudal extre-

mity. The Hemimetabola include three principal orders, ofwhich one, the Rhynchota,

including the Bugs and Cicada, is characterised by the possession of a jointed suctorial

rostrum, whilst the other two are mandibulate. In one of these, the Orthoptera,

the wings are unequal ; the posterior membranous pair being the largest, and folded

up in repose beneath the anterior pair, which are generally coriaceous in their

texture. A second, the Neuroptera, has the wings generally equal in size and similar

in consistence. Some of these have quiescent pupa. A fourth small order, the Phy-

sopoda, consisting of minute insects nearly allied to the Orthoptera, is characterised

bythe possession of four narrow flat wings, without nervures, but furnished with a

fringe offine hairs.

The third sub-class, the Metabola, is divided into six orders, of which three have

the mouth completely suctorial ; whilst in the others some of the oral organs are

always formed for biting. Of the suctorial Metabola, the Aphaniptera (a little order

including only the Fleas) have the thoracic segments distinctly separated, and the wings

represented only by two horny plates on each side of the body.

In the two other suctorial orders the segments of the thorax are more or less com-

pletely fused into a mass. Of these, the Diptera, or Flies, are distinguished by their

short proboscis, and by the possession of only a single pair of wings ; the position

of the hinder pair being occupied by knobbed filiform organs ; whilst the Lepi-
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doptera, including the well- known Butterflies and Moths, are furnished with

spiral trunk, and with four large scaly wings (Fig. 185). Of the mandibulate

orders of this section, the Hymenoptera are characterized by their four more or

less membranous veined wings, of which the posterior pair are always the smallest ;

whilst the Coleoptera, or Beetles, are distinguished by the horny consistency of their

anterior wings, which serve merely as cases for the protection of the delicate mem-

branous hinder pair. A third mandibulate order, the curious Strepsiptera, or Bee-

parasites, apparently allied to the Coleoptera, have the anterior wings reduced to a

rudimentary condition, forming a pair of singularly twisted appendages placed on the

mesothorax; whilst the hinder wings are of large size, and fold up like a fan during

repose. The females are apterous.

SUB-CLASS I.-AMETABOLA.

ORDER I.-ANOPLURA,

Neither the habits nor the appearance of the insects forming the present order

are such as to render them particularly attractive objects.

no other insects inspire so much disgust as

Lice; being generally regarded as the con-

comitants of dirty habits. They have a

flattened and semi-transparent body, with

a distinctly separated head, which bears a

pair of short five-jointed antennæ and one

or two simple eyes on each side, and is

furnished beneath with a soft retractile pro-

boscis, within which are four bristle-like

organs, the analogues ofthe mandibles and

maxillæ. There is rarely any distinction

between the thoracic and abdominal

segments, except that the former are

furnished with three pairs of stout legs,

Small as they are, perhaps

Fig. 188.- a, the Common Louse ; b, magni-

fied ; c, one of the legs magnified ; d, eggs;

e, ditto magnified.

terminated either by a strong hook or by a pair of clasping claws (Fig. 188).

These animals are all parasitic upon mammiferous animals, of which almost every

species has its peculiar louse, whilst some ofthemharbour three or four distinct species

of these parasites. Four species inhabit the human subject, three of them being of

ordinary occurrence, whilst the fourth, the Pediculus tabescentium, has only been

occasionally observed, but always in vast numbers, either causing or accompanying a

complaint under which the patient appears gradually to waste away. Several instances

are recorded in ancient authors of death being caused by this disease, which is termed

phthiriasis (from the Greek phtheir, a louse) ; and although, in some ofthese cases, the

mischief appears rather to be attributable to mites, allied tothe Sarcoptes scabiei (page

319, Fig. 147) , yet the occurrence of vast quantities of Pediculi upon an old woman,

which was observed some years since at Bonn, would seem to show that true Lice may

have been the aggressors in some ofthe fatal cases on record.

These insects generally infest those parts of their hosts which are most thickly

covered with hair, amongst which they creep about with ease by means of their

grasping claws. They attach their eggs, which are of a pear shape, to the hairs, and
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the young are excluded in a few days. They undergo no metamorphosis, and are soon

capable of reproduction ; so that their numbers rapidly increase, when proper measures

for their eradication are neglected. Burmeister arranges the Anoplura with the

Rhynchota .

ORDER II.-MALLOPHAGA.

General Characters.-This small order is composed of insects bearing a

general resemblance to the Lice, with which, in fact, they are arranged by many

authors ; whilst Burmeister, whose system admits no orders of apterous insects,

places them with the Orthoptera in his order Gymnognatha. They differ from the

Anoplura, in having the mouth always formed for biting, being furnished with a

pair of hooked mandibles, and distinct upper and lower lips, and sometimes with a

slender pair of palpigerous maxillæ. This difference in structure is accompanied by a

corresponding difference in habits. Instead of sucking the blood of the animals on

which they are parasitic, the Mallophaga devour the most delicate portions of their

hair or feathers ; frequently attacking these organs at the moment of their sprouting

through the skin. They are especially common upon birds, few of them being free from

such parasites ; and some species also infest quadrupeds. As nearly every species of

bird has at least one of these parasites peculiar to itself, their numbers, as might be

expected, are by no means small, and they have been formed into numerous genera.

Burmeister divides them into two families-the Philopterida, with filiform antennæ, and

without maxillary palpi, and the Liotheida, with maxillary palpi and clavate antennæ.

ORDER III.-THYSANURA.

General Characters.-This order includes a small number of mandibulate

insects, referred by Burmeister, like those of the preceding order, to the neighbourhood

of the Orthoptera. They are distinguished from the other Ametabola by the possession

ofcaudal appendages, by means of which most of them are enabled to execute consi-

derable springs. The body is clothed with hairs or scales. The head is sometimes free,

sometimes concealed beneath the prothoracic segment. The eyes, in some species, are

compound ; but the majority are only furnished with a group of simple eyes on each

side of the head ; and the mouth is composed of an upper and lower lip, a pair of man-

dibles, and a pair of maxilla ; the lower lip and maxillæ being usually furnished with

palpi.

Divisions. They form two families-the Podurida, or Spring-tails, and the

Lepismide. In the former the caudal appendage

has the form of a forked tail (Podura, Fig. 189),

which is bent under the animal when not in use,

and by its sudden extension causes the animal to

spring, often to a great distance in comparison

with its size. The head is distinct ; the antennæ

short, and generally four-jointed ; the simple eyes

six or eight on each side ; and the palpi very

short, and composed only of a single joint. The

body is covered with numerous minute scales, often of a beautiful silvery or pearly

lustre, and curiously striated, which are frequently employed as test objects for the

microscope. The insects usually live in moist places, under leaves, in considerable

numbers. Some species may be found jumping about on the surface of the water, whilst

others are met with in profusion upon snow and ice.

Fig. 189.-Podura.
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The Lepismida (Machilis, Fig. 190), have a spindle-shaped body, usually covered with

silvery scales, and furnished along the sides of the abdomen

with a series of appendages or false feet, besides several long,

jointed, bristle-like organs at its extremity. The head is

concealed under the prothorax : the eyes are usually com-

pound, and frequently occupy the whole of the head ; the

antennæ are very long, and composed of numerous joints ;

and the maxillary palpi, which consist of from five to seven

joints, are very conspicuous.

These insects generally inhabit moist places under stones,

in woods, and similar localities. The most common species,

Lepisma Saccharina, is frequently found about houses, espe-

cially in sash frames. They are very active, and many of

them jump well ; but they generally conceal themselves during

the day, and seek their food, which appears to consist of

vegetable matter, by night.

SUB-CLASS II.-HEMIMETABOLA.

The majority ofthe insects of this sub-class are active in

all stages of their existence; and, as a general rule, the prin-

cipal differences between the larva at its exclusion from the

egg, and the perfect insect, consist in its smaller size, and in

the absence of wings. In the last order of this section, the

Neuroptera, the difference between the larva and the perfect

insect becomes greater, and in some of these insects the pupp

stage is passed in a quiescent state ; but in these the pupæ still retain the power of

motion.

ORDER IV.- RHYNCHOTA.

Fig. 190.-Machilis.

General Characters.-The order Rhynchota, corresponding with the Hemiptera

of Latreille, is distinguished from the other insects with an imperfect metamorphosis,

by the possession of a suctorial mouth. This consists of a more or less flexible jointed

rostrum, composed of the labial palpi, which forms a sheath within which four bristles,

the analogues of the mandibles and maxillæ, are contained and protected from injury.

By means of these bristles the insect wounds the plants or animals upon the juices of

which it feeds, and the fluid nutriment is then sucked up by the action of an inflated

appendage of the œsophagus. The head always bears a pair of compound eyes, and

usually either two or three ocelli.

Most ofthese insects possess four wings, which vary considerably in their structure.

The segments ofthe thorax are usually distinctly separated . The legs are generally

formed for walking ; but the anterior pair are sometimes converted into raptorial organs ;

and in the aquatic species the hinder legs are generally flattened, and fringed with

bristles, to render them efficient organs of natation.

Divisions. The order Rhynchota may be divided into two sub-orders, which, in

fact, have frequently been regarded as distinct orders, especially by English entomolo

gists. In the first, the Homoptera, the anterior wings are usually of similar consistence

throughout, and the mouth is turned backwards, so that the rostrum springs from the

base of the head, and, in some instances, apparently from the breast. In the seconp
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sub-order, the Heteroptera, the anterior wings are almost always ofa horny consistence

from the base to the middle, or even further ; the remainder of the wing being mem-

branous, and the line of demarcation between the two parts perfectly distinct ; in

these the rostrum springs from the anterior portion of the head.

SUB-ORDER I.- HOMOPTERA.

The Homoptera form three great groups or tribes. The first, the Coccina, is com-

posed ofnumerous minute insects, ofwhich the history is still very imperfectly known.

Ofthese the tarsi have only one joint. The males are furnished with two wings, with

a few straight nervures ; they are destitute of a rostrum, and pass their pupa stage in

a state ofrepose. The females are destitute of wings, possess a rostrum, and appear to

undergo no metamorphosis whatever. These curious little creatures, whose history is

so singular that some authors have proposed the formation of a separate order for their

reception, are principally inhabitants of the warmer regions of the earth, although

many species are found in our own country, where some of them are well known to

gardeners under the name of " the bug," from the injury they do to many plants,

especially in hot-houses.

Nothing can well be more dissimilar in appearance than the two sexes of these

singular insects (Fig. 191). The females usually form a mere fleshy mass, often

nearly destitute of limbs, and remaining attached to one spot upon the branches of the

plant infested by them, fromwhich they continue to suck nutriment, by the agency of

A

Fig. 191.-Cochineal Insect (Coccus cacti) .

A, male ; C, female.

power of motion through life.

their rostrum, until they attain a consider-

able size. The males, on the contrary, are

generally very minute and really elegant

creatures, furnished with a single pair of

filmy wings ; the only representatives of

the hinder wings being a pair of organs

somewhat similar to the halteres of the Dip-

tera. Hence some entomologists have put

forward the opinion that the males ofthe

Coccina are, in reality, dipterous parasites ;

but this view is quite untenable.
The

abdomen of the male is generally furnished

with a pair of long filaments. In some

instances the females retain their limbs and

The larvae of these insects are minute, oval creatures, resembling little Woodlice,

which creep freely about the plants they inhabit, and live without any apparent

change through the winter,—at least this is the case in one British species (the Coccus

aceris), as observed both by Mr. Westwood and the author. Inthe spring the females

become remarkable by their increased size ; they attach themselves to the branches of

the sycamores, on which they live, and gradually swell until they resemble fleshy

excrescences, about the size of a small pea. At the same time the males change to

the pupa state beneath the skin of the larva, which then resemble little oval scales

attached to the bark. In the month of May the males acquire their full development,

and when nearly ready for exclusion their little white tails may be seen projecting

from beneath the grayish case formed by the skin of the larva. They emerge back-

wards, so that the wings are pulled up over their heads, and immediately on leaving
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their casethey seek the female. Afterthe impregnation of theirdisproportionate partners,

the great end oftheir existence, the males disappear ; but the females continue growing

for some time, and at last lay their eggs in the midst of a mass of white cottony

matter, between the bark of the tree and the lower surface of their own bodies. The

latter at length become nothing but dry convex shells, beneath which the young are

hatched. The development of the other species of the order is very similar.

Nor is the singularity of their natural history the only claim that these insects

have upon our attention. Lowly as they may be, in point of organization, there are

few insects that exceed them in commercial importance. The finest red dyes known

to our manufacturers are derived from these creatures. The Lecanium Ilicis, which

inhabits the Ilex or ever-green oak of the countries round the Mediterranean, was

employed for this purpose by the ancient Greeks and Romans, as it is still by the

Arabs ; and until the introduction of the Mexican cochineal, another species, the

Porphyrophora polonica, which lives on the roots ofthe Scleranthus perrennis in Central

Europe, was much used for the same purpose. The Mexican cochineal, which has

driven the others out of the field, is also a species belonging to this group, the Coccus

cacti (Fig. 191), which lives as a parasite upon the Nopal, or Cactus opuntia—a plant

very common in Central America. The commercial importance of this insect is shown

by the fact, that in 1850 no less than 2,514,512 lbs. of cochineal were imported into

Great Britain alone ; and as about 70,000 insects are supposed to be contained in a

pound of this substance, we may form some idea of the numbers annually destroyed.

For many years the cultivation of cochineal was entirely confined to Mexico ; but the

insect has lately been introduced into Spain and the French possessions in Africa, with

some prospect of success. A fourth species, of great importance, is the lac insect

(Coccus lacca), an inhabitant of the East Indies, where it feeds upon the Banian-tree

(Ficus religiosa) , and some other trees. To this insect we are indebted , not only for the

dye-stuffs known as lac-dye and lac-lake, of which upwards of 18,000 cwts. were

imported in 1850, but also for the well-known substance called shell-lac, so much used

in the preparation of sealing-wax and varnishes. In all these cases it is only the

female insects that yield the colouring matter.

In one genus of Coccina (Dorthesia), several species of which are found in this

country, the female-which, although apterous, is active in all stages- is completely

covered with a snow-white secretion, which gives it more the appearance of a little

plaster-cast than anything else.

In a second tribe, the Phytophthiria, or Plant-lice, both sexes are either wingless or

furnished with four distinctly veined wings. The rostrum springs apparently from the

breast, and the tarsi are two-jointed and furnished with two claws.

The greater part of this tribe is composed of the Aphides, or Plant-lice (Fig. 192),

whose extraordinary history renders them one of the most interesting groups of insects.

These creatures must be well known to every one. They

Fig. 192.-Aphis Rosa.

are all small animals, with a more or less flask-shaped body,

furnished with six feet and a pair of antennæ, and usually

with a pair of short tubes close to the extremity of the

abdomen, from which a clear sweet secretion exudes. Both

sexes are sometimes winged, sometimes apterous ; and the

individuals of the same species are often winged and apterous at different periods

of the year. They all live upon plants, the juices of which they suck ; and when

they occur in great numbers, often cause great damage to vegetation. Gardeners.

L
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and farmers are well aware of this. Many plants are liable to be attacked by

vast swarms of Aphides, when their leaves curl up ; they grow sickly, and their

produce is certain to be greatly reduced. One striking instance is presented by the

Hop-fly (Aphis Humuli) . The cultivation of hops is notoriously a most uncertain

business ; and this uncertainty is mainly caused by the occurrence, in some seasons, of

vast numbers of these minute insects ; whilst in others very few are to be seen. So

great is this deficiency sometimes, that the amount of duty paid upon hops, in different

years, has varied between £ 15,400 and £468,000, indicating, of course, a corresponding

variation in the amount of the crops. Many species also attack the roots of plants,

where their presence is speedily indicated by the gradual withering of the foliage.

Lettuces, amongst garden vegetables, are especially subject to these visitations.

The sweet fluid, which exudes from the tubular process of the abdomen of these

insects, is often in such abundance that it drops upon the leaves of the plants frequented

by them, and even to the ground. It is well known by the name of honey-dew.

Ants have a particular fondness for this fluid, and may constantly be seen upon trees

and plants frequented by Aphides, stroking them with their antennæ, apparently to

induce them to furnish a supply of the coveted fluid. From this circumstance the

Aphides have been termed the Ant's milch-cows ; and they are said to tend them with

as much care as would be bestowed by a human farmer upon his cattle. Wasps also

have been observed similarly engaged.

But the most singular portion of the history of these insects is their very curious

manner of propagation. In the autumn, male and female insects are found, furnished

with perfect generative organs ; these copulate, when the females lay eggs, which are

hatched the following spring. But, instead of producing individuals of both sexes,

these eggs give birth only to female animals, which produce living young without any

congress with the male ; the brood thus brought forth again produces living young in

the same manner, and this goes on throughout the whole summer, without the appear-

ance of a single male insect. In the autumn again, male and female individuals are

produced, and the latter lay eggs which are to continue the species until the following

summer. This succession of fruitful virgins, as they have been termed, was traced by

Bonnet through nine, and by Duvau, in seven months, through eleven generations,

when the experiments were cut short by the cold of the approaching winter ; but

Kyber, a German naturalist, by keeping a colony of Aphides in a warm room, observed

this mode of reproduction during a period of four years without once seeing a male

insect. The young ones thus produced grow rapidly, and change their skins three or

four times ; so that in a few days they are in a condition to continue their race, and the

numbers of a colony often increase so rapidly that the plant on which they have

established themselves is completely destroyed .

Few phenomena in natural history have presented more difficulties to physiologists

than this, and many have been the theories advanced to account for it. Some have

imagined that the viviparous Aphides were hermaphrodites, whilst others have recurred

to the doctrine of spontaneous generation. Some have supposed that by some myste-

rious process the original copulation was sufficient to fecundate all the ova to be pro-

duced from the descendants of that union for a certain number of generations, when its

virtue being exhausted, males and females made their appearance as a last generation ;

whilst Steenstrup regarded the reproduction of the Aphides as an instance in support of

his doctrine of the alternation of generations (see pages 252 and 254) . We have not

space forthe discussion of this curious question, which is of great physiological im-
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portance. Weshall merely state that a modification of Steenstrup's view is probablythe

correct one, as recent researches, especially those of Dr. Burnett, appear to prove that

the viviparous Aphides possess no ovarian organs, and that their young are formed by

a process of gemmation in the interior of the abdomen,-a process which Dr. Burnett

regards as analogous to the budding of the Medusa from their Hydroid polypes.

The legs ofthe Aphides are long, but weak, and their motions are confined to aslow

march upon the leaves and stems of plants ; but another family of plant-lice, the

Psyllide, have the hinder thighs much thickened, so as to form powerful springing

organs.

In the third section, the Cicadaria, which includes a great variety of animals, the

tarsi are three-jointed, the antennæ usually minute and terminated by a bristle ; and the

wings, which are four in number, are furnished with numerous nervures, forming several

cells. The anterior wings are sometimes of a leathery texture, and generally of a

firmer consistence than the hinder pair, which they cover and protect during repose.

The rostrum is always distinctly attached to the head, and never, even apparently,

springs from the front ofthe breast. The great diversity of form presented by these

animals has led to the establishment of many families ; but we can only indicate the

four principal groups into which they are divided by authors.

The first of these, the Cicadellina, or Cercopida, of which the Aphrophora Spumaria

(Fig. 193), or common Frog-hopper, is a well-known British example, have the antennæ

placed between the eyes, and the scutellum visible that is to say, not covered by a

process of the prothorax. The ocelli, which are sometimes wanting, are never more

than two in number. These little creatures are always furnished with long hind legs,

which assist them in performing most

extraordinary leaps. The posterior tibiæ

ofmany species are armed with a double

row ofspines. A species nearly allied

to that here figured (the Aphrophora

bifasciata) is very abundant in gardens.

The larva envelops itself in a frothy

secretion, which has received the name

of Cuckoo-spit ; and this denomination

has been extended to the insects.

immense number ofthe species of this group are to be met with almost everywhere.

An

Fig. 193.-Frog-hopper (Aphrophora spumaria).

a, imago; b, frothy secretion ; c, pupa.

Fig. 194.-a, Bocydium globulare ; b, B. cruciatum. Fig. 195.-Fulgora laternaria (reduced,.

The Membracina, forming the second group, resemble the preceding in most of their

Dr. Burnett's important paper appeared in Silliman's American Journal for January 1854, and
was reprinted in the Annals of Natural History for August, in the same year. It contains original

observations, accompaniedbya general résuméof the subject.
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characters, but have the back ofthe prothorax produced into a singular process, which

often covers and conceals not only the scutellum but the whole upper part of the

insect. This prothoracic process often assumes the most remarkable forms, two of

which are represented in Fig. 194. Both these insects inhabit Brazil ; andmost ofthe

species ofthis group are found in tropical countries, two only inhabiting Britain.

Inthe thirdgroup, the Fulgorina, the antennae are placed under the eyes, and the

ocelli are only two in number. This group includes the Lantern-flies (Fulgore), of

which a large species, inhabiting Guiana, the Fulgora laternaria (Fig. 195) is said to

emit considerable light in the dark. This account rests principally upon Madame

Merian's statement, and appears never to have been observed since her time ; so that

the generality of entomologists are disposed to doubt the occurrence of the phenomenon.

The light is said to be produced from the singular prolongation of the head, which is

common to this and many other species , exhibiting most extraordinary forms in some

instances. A well-known example ofthe genus Fulgora is the F. candelaria, constantly

to be seen in boxes of Chinese insects. Many of the Fulgorina are of large size, and

decorated with most brilliant colours ; but these are all inhabitants of warm climates.

The European species are small, and generally very dingy in their appearance.

The fourth group is distinguished from all the rest by the possession of three ocelli.

The antennae are placed in front of the eyes. These

insects are called Stridulantia, from the faculty they

possess ofproducing a chirping noise, which, asthey are

generally oflarge size, is often exceedinglyloud and dis-

agreeable. Nevertheless, the ancients, and especiallythe

Greeks, appear to have regarded this music, which is

very unpleasant to modern ears, with feelings of great

satisfaction ; and the Cicada is often referred to bythe

Greek poets. Anacreon, in particular, has devoted an

ode to singing the happiness ofthis insect. An element

of this happiness, according to another Greek poet, is,

that the Cicada " all havevoiceless wives," an opinion

which will probably find supporters in the present day.

This shows that the ancients werewell aware that only

the male Cicada possessed the musical talent which

they seem to have admired so much. The apparatus,

by which the sound is produced, consists in a sort of a

drum placed in a cavity on each side ofthe base ofthe

abdomen; thisis pulled inwards bythe action of a parti-

cular muscle, and on being again let loose its vibration

produces a loud, sharp tone. The drums are concealed by scale-like plates, which are

sometimes so large as to reach nearly to the extremity ofthe abdomen.

Fig. 196.-Cicada.

The female lays her eggs in slits, which she cuts in the bark of trees by means of a

curious saw-like ovipositor ; these are generally so weakened by the operation that

they fall to the ground, when the larvae burrow down to the roots oftrees, uponwhich

they feed, often occasioning considerable damage. They appear to occupy at least

two years in their development. An American species is very remarkable from its

appearing only once in seventeen years in the same locality, apparently passing the

interval in its preparatory stages. Hence it is known, in the United States, as the

Seventeen-year Locust. Its scientific name is Cicada septendecim.
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SUB-ORDER II.-HETEROPTERA,

The Heteroptera, or Bugs, form two principal groups, distinguished by their structure

and habits, the Hydrocores or Water-bugs, and the Geocores or Land-bugs. The

former are at once recognizable by the small size of their antennæ,

which are composed of three or four short joints, and concealed

beneath the eyes. Of these, the Notonectida are distinguished by

their broad, rounded head, which occupies the whole width of the

front ofthe body. They swim rapidly about in the water, with their

bellies directed upwards, rowing themselves along by means of their

flattened hinder legs, which are extended on each side of them like

necta.
oars. Hence the Notonecta (Fig. 197), is generally known as the Fig. 197.- Noto

boat-fly. They carry the air required for their respiration in a space

left for this purpose between the wings and the back. They are very active and preda-

ceous animals, and when captured some of them often inflict a painful wound with

Fig. 198.-Nepa
cinerea.

their powerful rostrum. Several species may be met with in

almost any piece of water. In the second group, the Nepina, the

head is small and triangular, and generally considerably nar-

rower than the thorax. Their legs are generally less distinctly

formed for swimming than in the preceding group ; but the

anterior pair are converted into powerful raptorial organs ; as the

Nepina, although much slower in their movements, are quite as

predaceous in their habits as the Notonectida.

The Nepa cinerea (Fig. 198) is a British example of this

group, which may be met with in every pond. These insects

respire by means ofthe filaments attached to the caudal extremity,

which they place at the surface of the water, the only available

stigmata being situated at the base of these filaments.

In the Geocores, or Land-bugs, for which Mr. Westwood has

proposed the name of Aurocorisa (Air-bugs), as more appropriate,

some of the species inhabiting the surface of the water, the antennæ are never con-

cealed, and the legs are always formed for running. When disturbed or irritated

most of them emit a most offensive odour, which no one who has ever had the

misfortune to have any dealings with the common Bed-bug will be likely to forget.

These insects form nine principal groups, of which the first four have the rostrum of

three joints, whilst in the remainder this organ is composed of four articulations

The species with a three-jointed rostrum are, for the most part, predaceous in their

habits ; whilst those with four joints generally feed upon vegetable juices,

The nearest approach to the Water-bugs appears to be made by the Ploteres, a

group ofbugs with a boat-like body and very long legs, which may be constantly seen

running about upon the surface of ponds and quiet rivers . They are distinguished

from the other Heteroptera by having the claws inserted at some little distance from the

apex of the last joint of the tarsi. Some species have been taken on the surface of the

sea at a great distance from land. Another group, the Riparia, is formed of small oval

bugs, often met with in the mud at the sides of ponds ; a third, the Reduvina, is dis-

tinguished by having the head produced behind the eyes into a distinct neck. This

group includes the most predaceous and some of the largest of the Geocores. The

rostrum is usually stout, and is said to inflict a most severe wound. In the Mem-
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branacea, to which the common Bed-bug belongs, the rostrum is inclosed in a sort of

canal, formed by two little ridges running down between the bases of the legs.

Of those groups with a four-jointed rostrum, two are destitute of ocelli or simple

eyes. Of these, one (the Bicelluli) is composed of a great number of small insects,

which may usually be found upon plants in great profusion during the summer

months. They are distinguished by having the nervures of the membranous portion of

the hemelytra formed into two basal cells. The two last joints of the antennæ, which

are composed of four joints, are generally very slender. In the second group, the

Cacigenia, the membrane is furnished with numerous parallel nervures, and the four

joints of the antennæ are nearly of equal thickness. These insects are generally of

a bright scarlet colour, adorned with black spots. One species is found in England.

The same colours not unfrequently occur in the next group, the Lygæodea, which,

however, possess ocelli. These are further distinguished by the insertion of their

antennæ upon the sides of the head, below a line drawn from the eyes to the rostrum,

and by the membrane of the hemelytra never having more than four or five nervures.

Numerous species occur in Britain. The Coreodea are distinguished from the preceding

group by the insertion of their antennæ higher up on the sides of the head, and by the

presence of numerous nervures in the hemelytral membrane. The scutellum is usually

small and triangular, and the antennæ are always composed of four joints.

majority of these insects inhabit hot climates, where many of them attain a large

size. Some of them are remarkable for strangeness of form, but very few for brilliant

colouring. The European species are all small.

The

The Scutata, the last group of the order, includes some of the most brilliant crea-

tures contained in it, or perhaps in the entire class of

insects. Their most striking character consists in the large

size of the scutellum, which in all cases reaches the base

of the hemelytral membrane (Fig. 199) , and in some in-

stances is so large as to cover all the upper surface of the

body, serving as a sheath for the protection of the wings.

The antennæ are usually composed of five joints, and are

almost always inserted beneath a projecting margin of the

sides ofthe head. The rostrum is frequently long, sometimes

longer than the body. This group includes a great number

of species, most of them of considerable size. The majority

inhabit warm climates, to which the species with the very

large scutellum are almost confined. Amongst these the

Callideæ, which are of a brilliant golden green colour, with

black spots, rival the most splendid butterflies in beauty.

Fig. 199.-Halys Mucorea.

ORDER V.-PHYSOPODA.

General Characters.-The small order Physopoda includes some minute insects

which were placed by Linnæus, Fabricius, and most of the older entomologists, in the

same order with the Rhynchota, their mouth at the first glance bearing a certain

amount of resemblance to a minute rostrum. Later observations proved, however, that

the structure of their oral organs was quite different from that presented by the Rhyn-

chota; and they have since beengenerally placed in the neighbourhood of the Orthoptera.

Burmeister included them in his order Gymnognatha, with the other mandibulate

Hemimetabolous and Ametabolous insects.
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The Physopoda are generally furnished with four nearly equal, flat wings, destitute

ofreticulations, but usually fringed, especially at the apex, with numerous fine hairs.

Some species, however, are apterous. The head (Fig. 200) bears a pair of large,

granular, compound eyes, between which there are

usually three ocelli. The antennæ are generally

composed of about eight joints, and are attached to

the front of the head between the eyes. The lower

part of the head is bent back under the breast, and

the mouth is situated at its hinder extremity ; so

that the resemblance to the Homoptera is tolerably

complete. The organs of the mouth consist of a

large triangular upper lip, behind which a pair of

curved, bristle-shaped mandibles is situated ; the

maxillæ are small, usually attached to the labium,

and like this bear a pair of jointed palpi . The

presence of the latter organs will always distinguish

these insects from the Rhynchota. The tarsi are

composed oftwo joints, the last of which is desti-

tute of claws, but furnished with a soft vesicular

organ, which enables the insects to adhere firmly to any object upon which they are

walking. It is from this structure that the name of Physopoda, given to this order, is

derived (Gr. phusa a bladder, pous a foot) .

Fig. 200.-Phlæothrips.

a, natural size ; b, insect magnified ;

c, head ; d, mandibles ; e, leg.

These insects are found upon most plants, generally in the flowers, which they

appear to visit in search of the sweet fluid generally to be found in such situations.

They run quickly, and often perform considerable leaps by the assistance of the abdo-

men, which is employed in the same way as the furcate appendage of the Podura.

Many of them, not content with such light nourishment as the nectar of flowers, in-

habit the foliage and stems of plants, to which they often do a great deal of mischief.

One species, the Thrips cerealium, has frequently done considerable damage to the

wheat crops, both in this and other countries, sometimes attacking the grain in the ear,

and sometimes gnawing the tender stems. Others, of which the species represented in

our figure (Fig . 200) is an example, are found upon and under the bark oftrees.

Divisions.—Mr. Haliday divides these insects into two tribes. In the first, the

Tubulifera, the terminal segment of the abdomen is tubular in both sexes ; whilst the

females of the second, the Terebrantia, are furnished with a valvular serrated ovipositor.

ORDER VI.-ORTHOPTERA.

General Characters.-The Orthoptera form the first order of the Hemimeta-

bolous insects, in which the mouth is unmistakably formed for biting. The head is

usually large and perpendicular, furnished with a pair of antennæ of very variable

length (generally long and composed of numerous joints) , with a pair of large compound

eyes, and usually with two ocelli. The mouth is usually of very powerful construc-

tion ; the mandibles strong, horny, and toothed ; the maxillæ large, with the apex half

concealed by a hood-like, horny lobe, and each bearing a long five-jointed palpus ; the

upper and lower lips are large, and the latter is furnished with a pair of three-jointed

palpi, and usually with one or two additional pairs of palpiform lobes. The segments

of the thorax are distinct, the anterior segment, or prothorax, being generally of large

size. The remaining segments are usually concealed under the wings, which, when
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present, are four in number, the anterior pair smaller than the posterior, and generally

of a leathery or parchment-like texture,

serving as a protection for the latter,

which, in repose, are folded up in a fan-

like form. The anterior wings almost

always lap over each other at the apex,

and both pairs are traversed by distinct

reticulated nervures. The principal ner-

vures ofthehinder wings always radiate

from a central point to the circumference

(Fig. 201). The legs vary greatly in

form. Some species are exclusively

formed for running (Cockroaches, Ear-

wigs), all the legs being of nearly equal

size ; in others the anterior pair are

greatly enlarged and converted into rap-

torial organs (Mantis), the insect run-

ning upon the other four legs ; whilst

in others, again (Grass-hoppers, Locusts,

Crickets), the hinder legs, and especially

the thighs, are of very large size, enabling the insects to execute great leaps.

number of joints in the tarsi varies from three to five. The metamorphosis of these

insects has already been described (page 341, Fig. 186).

Fig. 201. Locust, with wings expanded.

The

Divisions. The Orthoptera fall readily into two great sections-namely, the

saltatorial and cursorial Orthoptera. The former (in which the hind legs are always

elongated and converted into leaping organs, and the tarsi never composed of more

than four joints) include three tribes, -the Locustina, the Gryllina, and the Achetina.

They are all herbivorous insects.

In the Locustina the tarsi are three-jointed ; the antennæ short, and composed of

from twenty to thirty joints ; and the females have no apparent ovipositor. The head

is usually furnished with three ocelli . Few insects are more dreaded by the inhabit-

tants of the warmer regions of the earth than those Locusts, which, from their often

collecting in vast swarms, and moving onwards with a steady and irresistible progress,

quickly destroy every trace of vegetation over a vast extent of country ; thus reducing

the husbandman to despair, and converting the smiling face of nature into a desolate

wilderness. A district, over which one of these devastating swarms has passed, is said

to appear, to the eye of an observer, as though every vegetable production which once

decked its surface had been completely burned off the ground ; hence the Latin name

of the insect (Locusta, from locus ustus, a burnt place) is peculiarly appropriate.

Eastern countries, and especially those in the neighbourhood of the Levant, appear to

be most exposed to the ravages of these destructive insects ; and we find many highly

poetical references to them in the writings of the Hebrew prophets, wherein this

appearance of burning is expressly mentioned. When the vegetation of the place first

devastated by these creatures is entirely destroyed, they take to flight in countless

multitudes towards some other devoted spot, often forming clouds of several hundred

yards across, which, in their passage, sometimes conceal the light of the sun. When

engaged in the work of destruction they are said to produce a sound resembling that

of a strong flame driven by the wind, and the spot upon which they have alighted is
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almost immediately denuded of every thing green. The descent of a hostile army is

less dreaded in the countries subject to these visitations, than the appearance of the

hosts of the Locusts, which were regarded by the ancients, both Jews and pagans,

and are still so by the Arabs, as the avenging armies of the Deity. The modern Arabs,

in fact, declare that the Locust bears a statement to this effect, in good Arabic, in the

markings on its wings. The best known species is the Locusta migratoria (Fig. 177) ,

which has occasionally found its way into Central Europe, and even to our own island ;

but in the south of Europe this insect is a formidable enemy to agriculture, and a

considerable amount is there annually paid in rewards for its destruction.

The inhabitants both of Asia and Africa, where Locusts particularly abound, use

these animals as a common article of food. They generally pull off the legs and wings,

and fry the bodies in oil or butter, and a dish of Locusts well prepared is said to be

regarded as somewhat ofa delicacy in those countries . The Locusts are also occasion-

ally dried, pounded, and used as flour. Many of our British Grasshoppers belong to

this tribe ; some of them ( Tetrix) have the back of the prothorax produced backwards

into a pointed process as long as the abdomen. The migratory Locust measures about

two inches and a half in length, and some other exotic species are much larger ; the

Locusta cristata, a very beautiful species common in the Levant, being four inches long,

and between seven and eight in expanse of wings. Our British species are generally

of comparatively small size. Nearly all of them produce a loud chirping noise, by

rubbing the inside of the thigh against the elevated nervures of the wing covers ; but

beyond this they possess no special apparatus for the production of sound.

Some species (Truxalis and Proscopia) are remarkable for the form of their heads,

the front of which is produced into a conical process, bearing the eyes and antennæ

at or near its summit. The antennæ, which are generally thread-shaped, are some-

times thickened at the base, and sometimes clavate.

The insects composing the second tribe (the Gryllina) , of which a British species has

already been figured (Fig. 186), resemble the Locustina in having their wings arranged

during repose in a roof-like form ; but are at once distinguishable from them by the

structure of the antennæ, which, instead of being short, cylindrical, and stout, are of

great length, generally very slender, and tapering to a fine point. The females, also,

are furnished with an external ovipositor (see Fig. 186) , and the males have a singular

talc-like spot, surrounded by elevated nervures, at the base of each wing-cover, by

the mutual friction of which their chirping is effected . These two plates are not

exactly similar, and the insect, in consequence, cannot produce his shrill music indif-

ferently with either wing-case uppermost ; the right wing-case is usually laid over the

left one. The tarsi are four-jointed. The ocelli are generally wanting.

The ovipositor of the female is a sword-shaped organ, composed of several plates

attached to the extremity of the body, which also bears a pair of short caudal appen-

dages in both sexes. The female pushes the ovipositor a considerable distance into the

earth, forming a narrow cavity in which she lays several eggs. She then proceeds to

another spot, and repeats the operation.

The Gryllina appear to frequent trees and shrubs more than either ofthe other two

tribes, the members of which generally keep amongst herbage ; and, in accordance

with this habit, many of the exotic species have wing-cases, which present the most

perfect resemblance to leaves, both in colour and veining. There are several British

species, one of which (the Gryllus viridissimus, Fig. 186) is common in autumn in

many marshy situations. It is one of the largest British insects, being about two
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inches in length, and three and a half in expanse of wings ; and, notwithstanding the

vegetable nature of its ordinary diet, two of them can scarcely be put together without

a battle, when the victor very often makes a meal off some of his antagonist's limbs ;

and Mr.Westwood mentions an instance, in which a specimen of this insect, which had

been inclosed in a box with one of his own hind-legs, was found to have devoured

about half of it in the course of the night. Another species (the Decticus verrucivorus)

which has occasionally been found in this country, received its specific name, which

signifies " wart-eater," from a belief current amongst the peasantry of the continent

of Europe, where the insect is common, that its bite, assisted by a brownish liquid

which it emits from the mouth, is a certain cure for warts.

Of the tribe Achetina, the common Cricket (Acheta domestica, Fig. 202) , the noisy

little denizen of our kitchen hearths, may serve as an example. These insects, like

those of the preceding tribe, have the antennæ slender and tapering, and often consi-

derably longer than the body. They also agree with the Gryllina in the structure of

the singing apparatus ; but the

wings, instead of being arranged

in the form of a high pitched roof,

are laid flat upon the back. Some

of them possess ocelli, whilst

others are destitute of those or-

gans. The hinder wings are very

long, and folded up in such a

manner that they project beyond

thewing-cases, in the form of a pair

of tapering tails ; the abdomen is

also furnished, in both sexes, with

Fig. 202.-Cricket (Acheta domestica).

a pair of pilose, bristle-shaped, caudal appendages, and in the female with a long,

slender ovipositor, composed of two filaments, laid side by side, and somewhat

thickened at the tip. The tarsi are three-jointed.

The common House-cricket is too well known to need any particular description.

During the colder months these insects always seek the habitations of man ; when they

establish themselves in the neighbourhood of the fire-place, in some room on the

ground floor, generally preferring the kitchen, where their monotonous chirping may

generally be heard in the winter evenings. In summer, however, they remove their

quarters to the open air, taking up their abode apparently in the crevices of garden

walls and similar situations. In fine summer evenings they sing most pertinaciously

in the open air. Their food, when in the house, consists of crumbs of bread, and

similar household refuse, which are generally to be found in abundance on the kitchen

hearth. They are said to come into the houses about the end of August, probably to

breed ; as minute larvæ, not more than a line in length, may often be seen later in

the autumn swarming about hearths inhabited by these insects.

It is singular that popular superstition should have attached an ominous significa-

tion to the chirping of this harmless little creature ; and it is very ridiculous to find

that even at the present day this sound is deemed an unfavourable omen in some

parts of the country, whilst in others it is regarded as having a directly opposite

meaning.

Apart from all superstitious feeling, however, opinions are greatly divided as to

whether the fireside song of the cricket be pleasant or the reverse. Like the Cicada of
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the ancients, the Cricket has found its poetical admirers ; whilst by many its note is

regarded with great dislike.

Another species is the Field-cricket (Acheta campestris), a timid animal which

avoids the society of man, living all the year round in the burrows which it forms in

sandy banks, amongst stones. This is much larger and louder than the domestic

species, but is by no means so common, frequenting only hot, sandy districts. A still

more remarkable insect, belonging to this tribe, is the Mole-Cricket (Gryllotalpa vulgaris,

Fig. 178) , which, both in its structure and habits, presents no inconsiderable resem-

blance to the Mole. Like that animal it is constantly engaged in burrowing in the

earth ; and to enable it to do this with facility its anterior limbs are converted into a

pair of flat, fossorial organs, which are turned outwards in exactly the same manner as

the hand of the Mole. It is a British insect, but very local in its distribution. In its

passage through the earth it does great injury to the roots of plants, but is said to live

quite as much upon animal as upon vegetable food . The female forms a chamber of

considerable size for the reception of her eggs, communicating with the surface of the

ground by narrow winding passages, all neatly made and perfectly smooth. The

number of eggs appears to be from two to four hundred. The young ones remain in

society until after their first moult ; when they disperse, and form separate burrows for

themselves.

The habits of the three British species of Crickets form the subject of three of

the admirable letters of Gilbert White. A species of Mole Cricket, inhabiting the West

Indies, has frequently committed great ravages upon the young sugar-canes in those

islands.

The Cursorial Orthoptera may be divided into four tribes, of which one is composed

of exclusively herbivorous animals, whilst the others are either predaceous, or adapted

to subsist upon a miscellaneous diet.

The herbivorous tribe, Phasmina, is composed of some singular insects, to which,

from their close resemblance to vegetable productions, the names of Walking sticks and

Walking leaves are commonly given. They are distinguished by having the head

exserted, all the legs adapted for walking, the caudal appendages usually small and not

jointed, and the hinder wings not folded transversely in the middle. Ocelli are some-

times present, sometimes wanting. The tarsi are composed of five joints, clothed

beneath with a membranous cushion, which gives the creatures a firm hold ofthe

branches and leaves of the trees on which they live, and furnished with a large pulvil-

lus between the claws. The

wings are sometimes present,

sometimes entirely wanting ; and

in some species the male is

winged and the female apterous.

IntheWalking sticks (Phasmidæ,

Fig. 203), the body is much

elongated, cylindrical, and usu-

ally of a dingy brownish colour,

so as exactly to resemble the

dried twig of a tree. The wing-

cases, when present, are very

much shorter than the wings;
Fig. 203.-Bacteria Fragilis.

nd as they would be quite insufficient for the protection of those organs when folded,
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this is provided for in another way, the outer margin of the wings forming a firm

plate, under which the membranous portions are entirely concealed during repose.

The Walking leaves (Phylliida, Fig. 204) are still more remarkable in their

appearance. In these the body is very flat and thin, and the wings form large, leaf-like

organs, covering nearly the whole abdomen, and furnished with irregularly reticulated

nervures, which give them exactly the aspect of a leaf. This leafy structure pervades

Fig. 204.-Phyllium Siccifolium.

Somethe whole animal ; the legs, especially the thighs, being always foliaceous.

species are of a bright green colour, whilst others are of the brown of dead leaves ; and

the natives of the countries inhabited by these curious creatures generally inform

Europeans that the insects are all green at first, but that as the leaves change colour

they change also.

The Phasmina are found principally in warm climates, veryfewoccurring in Europe.

They are very slowin their movements, creeping about upon trees and shrubs, to which

they often do considerable damage by devouring the young shoots. Some ofthe Stick

insects are of large size, measuring at least seven or eight inches in length.

The insects of the next tribe, the Mantina, are also principally inhabitants of hot

climates, although a few species are common in the south of Europe. They are at

once distinguished by the structure of their fore-legs, which are converted into power-

ful raptorial organs. The head is attached to the extremity ofthe prothorax ; the face

is triangular, the eyes large, and the ocelli threein number. The prothorax is elongated,

forming a narrow neck, which, in the ordinary position of the animal, is carried upright,

From the front of this segment the raptorial legs, which are very singular in their

structure (see Fig. 179) , take their rise. They are much stouter than the other legs ;

the coxæ are very long, and are united to the still longer thighs by a small trochanter.

The tibia can be folded back, so as to come into close contact with the lower surface

ofthe thighs, which are furnished with a distinct groove for their reception. Each side

ofthis groove and the under side of the tibiæ are armed with numerous spines ; those of

the tibia being the smallest, Carrying these formidable weapons aloft in the air, the



THE MANTIS. 175

Mantides move slowly along, and theirwhole attitude is so solemn that they are regarded

with veneration by the inhabitants of all the countries in which they occur. In the

south of Europe they are universally known by names indicative of the belief that their

singular attitude is one of prayer ; and according to ancient legends the Mantis has not

always confined itself to silent devotion ; for we are told that one of these insects, on

being desired by St. Francis Xavier to sing the praises of God, immediately chanted a

beautiful canticle. Another prevalent superstition regarding these creatures is, that if

they be asked the way to a place they will immediately indicate the right road by hold-

ing one of their legs in that direction,-hence the name of Soothsayers, often applied

to these insects, and the Greek word Mantis hasthe same signification. Unfortunately,

however, all these amiable qualities are purely imaginary. The Mantis is one of the

most voracious of its class, and only assumes this solemn and devout appearance forthe

beguilement ofits unsuspecting victim. Slowly and cautiously it steals along by almost

imperceptible degrees until within striking distance of its prey, when one of the fore-

legs is instantly extended, and the stuggling victim is soon mangled by the tremendous

weapons ofthe destroyer. Nor are these organs employed solely in providing their

owner with nourishment. These insects are excessively pugnacious, and two of them

can scarcely come together without a combat, which generally has a fatal termination.

Their manoeuvres, in such cases, resemble those of two horsemen in single combat. The

Chinese amuse themselves with the combats of these insects, which they keep for this

purpose in little bamboo cases.

The Mantina are sometimes adorned with brilliant colours ; but their general tints

are green and brownish gray. Some of them have a large eye-like spot on the wings.

Their antennæ are usually rather long and thread-shaped ; their tarsi are five-jointed ;

and the abdomen is furnished with a pair of short articulated caudal appendages. The

eggs are laid by the female in rows, each egg inclosed in a separate cell. The entire

mass of eggs is covered with a gummy substance, which afterwards hardens, forming a

protective case. These cases, which are often of singular forms, are usually attached

to the twigs oftrees.

In the sixth tribe (the Blattina, or Cockroaches) all the legs are formed for running,

as in the Walking sticks ; but the head is more or less completely concealed beneath the

anterior margin of the prothorax. The antennæ are very long and bristle-like, and com-

posed ofnumerous joints. The ocelli are generally absent. The wings are frequently

wanting, sometimes in the female only, but often in both sexes ; the anterior wings

orwing-cases, are of a leathery texture, traversed by numerous reticulated veins. They

lie flat on the body, and usually lap over each other at the apex during repose. The

hinder wings fold up like a fan, excepting a rather broad piece of the anterior margin,

which lies flat. The legs are rather long, generally stout, with the tibiæ spinous and

the tarsi five-jointed. The body is usually flat, and somewhat ovate, and the abdomen

is furnished with a pair of jointed caudal appendages.

The common Cockroach, or Black-beetle as it is commonly called (Blatta orientalis,

Fig. 205), which often swarms to such an extent in houses as to be a complete

nuisance, may serve as a well-known example of this tribe ; although in it the wings,

which in many species attain at least the length and breadth of the abdomen, are

reduced to a very small size in the males, whilst in the females they are quite rudi-

mentary. These insects, although now so common all over Europe, are supposed to

have been originally natives of India, and to have been gradually carried westward by

the progress of commerce. This and another species, the Blatta Americana, are very
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common on board ships, where they find a plentiful nourishment amongst the mer-

chandize ; and on shore they are usually most abundant in seaport towns.

Fig. 205.-Common Cockroach, or Black-beetle (Blatta orientalis) .

3, male; 9, female ; A, egg-case.

They are all nocturnal

intheir habits, concealing

themselves in dark holes

during the day, but com-

ing out of their hiding-

places when the lights

are extinguished. On the

introduction of a light

into the scene of their

nocturnal prowlings they

may be seen scuttling

away in great disorder

towards the nearest place

ofconcealment ; and from

this habit, no doubt, the

ancients, who were well

acquainted with Cock-

roaches, denominated

them lucifuga.

The common Cockroach, and some allied species, appear to have the faculty of

devouring every thing that comes in their way, whether of an animal or vegetable

nature ; and when they occur in great numbers, the damage they do to provisions and

many other articles is excessive. They also usually communicate a disagreeable smell

to objects which they have touched, so that they often spoil more than they actually

consume. A large species (Blatta gigantea) , common in the West Indies, is there

known by the name of the Drummer, from its curious habit of making a knocking

noise during the night. This noise is frequently kept up all night, the insects alter-

nately answering each other, to the great annoyance of those living in the house thus

infested.

This species is also said occasionally to attack people when asleep ; and, as

though its other habits were not sufficient to create a prejudice against it, it sometimes

devours the extremities of the dead.

The most remarkable circumstance, in the history of these insects, is the mode in

which their eggs are laid. Instead of emerging singly from the abdomen of the female,

they are inclosed in a horny case (Fig. 205 A), which is often half as large as the

abdomen of the parent. Within this the eggs are ranged in two rows, separated by a

partition which runs down the middle of the case ; each egg is also separated from its

neighbours by a similar but smaller partition. Along one side of the case there is a

slit, furnished with a pair of toothed plates, which fit closely together, and which are

further secured by the mother with a strong coating of a sort of cement, which also

serves for the attachment of the egg-case to any spot which she may select for this

purpose. When the larvæ are hatched they speedily emit a fluid from their mouths,

which softens the cement, and enables them to escape from their temporary prison.

As might be expected, the female has some difficulty in getting rid of this composite

offspring, and the insects may often be seen running about with half the egg-case pro-

truding from the apex of the abdomen. Indeed the birth is said to occupy from aweek
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to a fortnight in different species. By Dr. Leach the Blattina were raised to the rank

ofa distinct order, under the name of Dictyoptera.

This was also the case with the next and last tribe, the Forficulina or Earwigs,

which constitute the order Dermaptera of

Leach, and which Mr. Westwood, who also

regards them as forming a distinct order,

has denominated Euplexoptera. The latter

name refers to the most striking charac-

ter of these insects, viz., the structure of

the hinder wings, which are exceedingly

beautiful. In these the radiating ner-

vures, instead of finding their common

centre at the base of the wing, as is the case

in most Orthoptera, spring from the ex-

tremity of a broad leathery piece, which

occupies about a third of the anterior

margin. Other radiating nervures occupy

Fig. 206.-Forficula.

the spaces between the principal nervures, but only runfrom the posterior margin tothe

middle ofthe wing ; and the whole are united by a transverse nerve, which runs parallel

to the posterior margin. Bythe assistance of these nervures the wing, which is of very

delicate texture, folds up into exactly the shape of a closed fan ; but as the wing-cases of

the Earwig are very short, the wings can only be got under themby a very complicated

transverse folding in two places-namely, at the apex of the leathery basal piece, and

at a second point about the middle of the wing, where the nervures appear to be thick-

ened. Even then the apex of the firmer part of the wing projects beyond the elytra.

The Forficulina are further distinguished by having the head exserted, and destitute of

ocelli, the tarsi composed of three joints, and the extremity of the abdomen furnished

with a pair offorceps, which are often of large size.

they often

They are

It is this

These insects appear to live principally upon vegetable substances, and as

attack the petals of flowers, they are regarded as enemies by the gardener.

nocturnal in their habits, creeping into crevices at the approach of day.

instinct that prompts them to take shelter in the flower-pots and other hollow objects

usually placed as traps amongst the flowers which are subject to their ravages. It

appears tobe a common belief almost everywhere that the Earwig creeps into the ears

ofpersons sleeping in the open air, passes thence into the brain, and causes death.

Ridiculous as this fancy is, it appears to have furnished the name for the Earwig in

almost all European languages. The female usually scoops out a hollow in the earth,

in which she lays a small mass of eggs ; these she watches over with great assiduity

until they are hatched, when she continues to display the same affection for the new-

born young.

ORDER VII.-NEUROPTERA.

General Characters.-The order Neuroptera includes a number of insects which

present a considerable resemblance to the Orthoptera in their general organization, but

which may usually be distinguished at the first glance by the structure of their wings.

These are almost always four in number (Fig. 208) , generally equal in size, and mem-

branous in texture, traversed in various directions by longitudinal and transverse

nervures, which are often excessively numerous. The wings are generally kept flat,
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even during repose, although in some instances the posterior pair are folded. In the

structure of the mouth some of them very closely resemble the preceding order ; and

*

Fig. 208.-Libellula cancellata.

nearly all are furnished with distinct

mandibles and maxillæ, although in

one group these organs are very in-

conspicuous. The head is usually

large, and distinctly separated from

the body ; the eyes are almost always

of large size, and assisted by two or

three ocelli ; the antennæ are either

thread-like or bristle-shaped organs.

The segments of the thorax are dis-

tinctly recognisable, and the division

between the thorax and abdomen is

always distinct ; although the latter is

generally sessile, or attached to the

last thoracic segment by its whole

breadth. The legs are of moderate

size, and the number of joints in the

tarsi varies from two to five. The

extremity of the abdomen is never

armed with a multivalve ovipositor.

The metamorphosis (Fig. 187) of these insects approaches nearer completeness than

that of the Orthoptera-the larvæ and pupae generally exhibiting less resemblance to

the perfect insects than in that order. The amount of resemblance between the different

stages of these insects is, however, very variable in the different groups composing

the order ; so much so, in fact, as to have induced some naturalists to separate them

into two, or even three orders. We may adopt these as our primary divisions or sub-

orders.

Divisions. In one ofthem, forming the Dictyotoptera of Burmeister, the insects

are active and voracious in all their stages ; and although the appearance of the larvæ

and pupae rarely resembles that of the perfect insect very closely, yet this similarity is

greater than in the other two sub-orders. In these the metamorphosis is much more

complete. The pupa always presents a much closer resemblance to the perfect insect

than the larva ; and the intermediate stage of development is passed in a quiescent state,

although the pupa acquires the power of motion a little before its emergence in the

perfect form. In the Planipennia the wings are flat, membranous, generally equal

in size, and naked ; and the organs of the mouth are usually well developed ; whilst

in the Trichoptera the hinder wings are larger than the anterior pair, and folded in

repose. The whole of the wings are more or less clothed with minute hairs ; and the

mouth is ofvery weak construction, and evidently incapable of biting.

SUB-ORDER I.- DICTYOTOPTERA.

Divisions. Of the Dictyotoptera some are aquatic in their habits in the larva

state, whilst others are always aërial . Of the latter, which make the nearest approach

to the Orthoptera, the Termitida, or White Ants, are the most important. These

insects live in vast communities, principally in the hotter regions of the earth, where

they do incredible damage by devouring everything that comes in their way. Even
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wood is incapable of resisting their ravages ; for they will gnaw away the interior of

beams and articles of furniture, leaving a thin shell to conceal their operations, so that

the mischief is not discovered, until, from its weakness, the object falls to pieces on

being touched.

Considerable uncertainty still

appears to exist as to the real

constitution of the societies of

these insects. According to Lat-

reille they consist of five classes

ofindividuals. Of these, two are

undoubtedly males and females,

which at first are exactly similar,

and furnished with four nearly

equal wings.

Afterimpregnation the abdomen

of the female increases vastly in

size, from the immense number of

eggs contained, which are so nu-

merous that it is said as many as

eighty thousand are sometimes laid by one female in the course of twenty-four hours.

The great bulk of the community is composed of apterous indi-

viduals, supposed to be larvæ, which closely resemble the winged

insects, but are destitute of eyes and ocelli. These are the workers,

and upon them all the labour of the community devolves. Other

apterous individuals, apparently pupa, resemble the workers, but

have four tubercular wing-cases on the thorax ; whilst others, dis-

tinguished by the large size of their jaws (Fig. 210) , and which

appear to be neuters, are called Soldiers ; their office, apparently,

being the defence of the community against the assaults of enemies.

The habitations raised by these diminutive creatures are amongst the most surprising

of insect edifices. They are

Fig. 209.-Queen in the winged state, and filled with eggs.

Fig. 210. White

Ant Soldier.

usually built upon the ground,

but sometimes amongst the

branches of trees, whence they

communicate with the ground

by a long gallery, twining round

the branches and trunk of the

tree. Those built on the ground

are of various forms, two of

which are represented in the

annexed wood-cut (Fig. 211) ;

but the most usual shape is an

irregular cone. These nests are

frequently as much as ten or

twelve feet in height, built of

earthy particles, which the workers masticate, and then apply to this purpose. It

speedily dries, and becomes very hard. The nest is divided internally into numerous

chambers and galleries (Fig. 212), in one of which the impregnated female or queen is

Fig. 211.-Nests of White Ants.

5, Termes fatalis ; 6, Termes atrox.

M
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imprisoned, waited upon obsequiously by a numerous train of attendants, whose

h

apartments are in the immediate

vicinity ofthe royal chamber. These

attendants carry off the eggs, as soon

as laid, into separate chambers or

nurseries, where the young produced

from them are tended with the

greatest care by the workers. The

interior of the nest forms a large

dome, with thick wall, within which

there are usually two or three roofs ;

the walls are perforated by passages

leading from the bottom of the nest

to the magazines and nurseries

Fig. 212.-Section of Nest of Termes fatalis. placed in its sides, which also fre-

a, royal chamber; b, apartments of royal attendants ; quently communicate with the

c, nurseries and magazines ; d, lower roof; e, upper

roof; f, bridges ; g, dome of nest; hh, walls of dome, ground floor by small

penetrated by passages ii ; k, underground passage . bridges. Other species, although

differing in details, follow the same general principles in the construction of their

h

4-

b

nests.

d

k

earthen

The antennæ of the Termitida are thread-shaped, and composed of about twenty

joints ; the eyes are rather small, but prominent, and the ocelli two in number. The

structure of the mouth presents a close resemblance to that of the Orthoptera. The

thoracic segments are distinct, the wings large, equal in size, membranous, and tra-

versed by numerous branched nervures, and the legs are short, and furnished with four-

jointed tarsi. The abdomen is furnished with a pair of minute caudal appendages.

Onlytwo or three species of these insects are found in Europe ; and although these

can make no pretensions to rival their tropical brethren in destructiveness, yet the

ravages of one species have produced considerable consternation of late years in the

city of Rochelle, in France.

Nearly allied to these are the Psocide, a family of minute insects, distinguished by

having their labial palpi very minute, their tarsi composed oftwo or

three joints, and the hind wings smaller than the anterior pair.

Several species of insects belonging to this family are common in

this country, and one species, the Atropos pulsatorius (Fig. 213),

which appears never to acquire wings, is often met with in abundance

in badly kept collections of insects, dried plants, &c. , to which it is

very injurious. The name of pulsatorius, given to this insect, refers

to its power of producing a sound like the ticking of awatch, whence

it has often been denominated the death-watch. The generic name

Atropos also hints at this popular superstition.

Fig. 213.-Atropos

pulsatorius.

The remainder of the Dictyotoptera pass through their preparatory states in the

water ; and it is not until the perfect insect is about to emerge fromthe skin of the

pupa that the latter leaves its native element. It then creeps out of the water, either

on to the stones on the brink, or up the stems and leaves of aquatic plants; and from

this position the imago is able to spring at once into the air, without any danger of

being drowned in its native element.

In the Perlide, which approach most closely in their structure to the preceding
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families, the antennæ are filiform, as in those insects, but the posterior wings are con

siderably larger than the anterior, beneath which they are folded in repose, and the

abdomen is furnished with a pair of rather long, jointed caudal appendages, which are

also present in the larva. The tarsi are composed of three joints ; the organs of the

mouth are ofa softish texture, the mandibles usually rudimentary, and the palpi both

ofthe maxillæ and labium well developed.

The larva closely resembles the perfect insect, and is found in plenty in lakes, ponds,

and rivers, on the borders of which the insects themselves may also be met with in

abundance. The well-known Stone-fly of the angler, which is said to be an excellent

bait for Trout, is a species of this family (Perla bicaudata). They are carnivorous

insects, but sluggish in their movements. The respiration of the larva is effected by

means ofgills attached either to the thorax or to the abdomen, the form of which varies

greatly in different species. In one genus (Pteronarcys) which inhabits North America,

these branchial organs are persistent in the perfect state.

This sub-order includes two other groups, distinguished from the preceding, and

indeed from all the other Neuroptera, by their small awl-shaped antennæ. They form

the section Subulicornes of Latreille. The Ephemeride are distinguished by the small size

of their hinder wings, the rudimentary condition of the organs of the mouth, and the

long jointed bristles with which the tail is furnished. The antennæ are composed of

only three joints ; the eyes are usually large, and the ocelli three in number. These

insects are well-known to the angler as May-flies. They are also called Day-flies, from

the shortness of their ex-

istence in the perfect

state ; and the generic

name of the typical group

also refers to their ephe-

meral life. Their trans-

formations have already

been figured (page 342) .

Both larvæ and pupa pre-
Fig. 214.-May-fly (Ephemera).

sent a considerable resemblance to the perfect insect ; but the entire period of the pre-

paratory stages is passed in the water, and the insects are then furnished with a row

of very curious gill-laminæ along each side of the abdomen. During this period the

larvæ and pupa make themselves little burrows in the sides of the pond or stream in

which they live, and these burrows have two openings ; so that if the insect enters by

one it can pass out by the other without the necessity of turning round in its narrow

domicile. The caudal filaments are present in the larva, but much shorter than in the

imago. On arriving at maturity the pupa come out ofthe water, when the perfect

insect emerges from its case, and takes to flight. It is still, however, inclosed in a very

delicate pellicle, to get rid of which it soon attaches itselfby its claws to any object that

may be at hand, and after a few struggles leaves this encumbrance behind it, and flies

away. After this last change the insect exhibits its brightest colours, and the tails

grow to twice their previous length . The emergence of these insects from the water

appears always to take place in the evening ; and as the whole of the Ephemera in a

river appear to arrive at maturity at the same period, they generally make their

appearance in such countless swarms, for two or three evenings, that the effect produced

by one species withwhite wings has been compared to a heavy fall of snow. By the next

morning the majority of these insects are found lying dead upon the shore in heaps.
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The occurrence of these swarms of May-flies has been observed in different parts of

Europe, in Holland, France, and Switzerland ; and it appears that the species found in

each of these localities is distinct from the rest. In Switzerland, indeed, the swarms

of two species are on record, one inhabiting the Lake of Geneva, and the other the

Rhine near Basle. Our common species, the Ephemera vulgata (Fig. 214), also occurs

inprofusion for afew days in the rivers frequented by it, but not by any means to the

same extent as the continental species just referred to. This and several other species

ofthe family are favourite baits for Trout.

The Libellulida (Fig. 208) are characterized by their four large, nearly equal, reti-

culated wings, by the powerful structure of their mouths, and the shortness ofthe caudal

appendages, which moreover are not jointed. The antennæ are composed of from five

to eight joints ; the eyes are very large, generallymeeting onthe top of the head, which

also bears three ocelli.

These are exceedingly elegant but voracious insects, which may be seen in fine

'summer weather hawking about over the surface of ponds and rivers in search of insect

prey. They are well known in this country as Dragon-flies ; the French call them

"Demoiselles," probably in allusion to the elegance of their forms and the grace of

their movements. The vulgar English name of Horse-stingers is peculiarly inappro-

priate, as these insects possess no means of annoying either horses or any other of the

larger animals .

The larvae and pupae of the Libellulide inhabit the water, from which the pupa

emerges when the perfect insect is ready to commence its aërial existence. The empty

pupa skin may often be seen attached to aquatic plants. The structure of the lower

A

Fig. 215.-A, the pupa with its mass ; B, the same with themask closed, and discharging a current
of water from the anus.

lip, in the preparatory states of these insects, is very singular ; it has beendenominated

a mask by many authors. It consists of two principal pieces (Fig. 215) , one of which

is articulated tothe head, whilst the second is attached to its extremity. At the apex

of this second piece two jaw-like organs are articulated. In repose this lip is folded

beneath the head, but can be immediately extended to a considerable distance in front

of the head, so as to seize any minute insects or small fishes that may pass before the
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creature, which is very sluggish in its movements. The respiration of the larvae of

some ofthese insects is not effected by external branchis, but by the entrance of the

water into the cavity of the body, where it

comes in contact with the trachés, which

deprive it ofthe air dissolved init ; it is then

forcibly expelled through the opening by

which it entered (Fig. 215). The resistance

offered to the expulsion of this water also

enablesthelarva toprogress slowly. In some

of the smaller species the larva is furnished

with three narrow elongated caudal plates.
Fig. 216.-Calepteryx virgo.

One of the most beautiful species in-

habiting this country is the Calepteryx virgo (Fig. 216) , which is not uncommon on the

sides of rivers. It is of a deep steel-blue colour, and the wings have a large dark

patch near the apex. Some exotic species allied to this have the abdomen at least six

inches long.

SUB-ORDER II.-PLANIPENNIA.

In this sub-order the wings are always nearly equal in size, reticulated, and gene-

railylaid flat upon the backwhen at rest, the posterior pair never folded. The labium is

usually notched at the apex, but never deeply cleft, as in the preceding group. The

antennæ are generally long, and either filiform or gradually tapering to the tip. The

pupa is quiescent.

Divisions.-In one family, the Sialide, the larva is aquatic in its habits, and

the perfect insect is always found in the neighbourhood of water. When mature the

larva quits the water, and forms a cavity in the bank, where it passes the pupa stage.

These insects are distinguished by the large size of the prothorax, which is nearly

square.

The remaining families pass the whole oftheir lives in the air. Of these, one species,

the curious Myrmeleontida, orAnt-

lions, are distinguished by their

clavate antennæ, which are usually

short; although in one genus these

organs are elongated, and knobbed

at the extremity, in the same

way as those of Butterflies .

The ocelli are wanting ; the

Fig. 217.-Myrmeleo. Fig. 218.-Pitfall ofthe Ant-lion.

labial palpi are very long, and the wings are large and finely reticulated, and during

repose lie in a roof-like form upon the sides of the body (Fig. 217) . Some of these

insects, which are all exotic, are remarkable from the habits of their larvæ,-small,

sluggish, oval creatures, furnished with a most formidable pair ofjaws. These curious
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little creatures excavate conical pits in the sandy places which they inhabit (Fig. 218)

at the bottom of which they conceal themselves entirely, with the exception of the

head and powerful jaws. Here they wait patiently until some prying ant or other

insect unwarily strays into their domain, when the unfortunate intruder generally

slips to the bottom ofthe pit, and is soon destroyed bythe merciless jaws of the Ant-

lion ; but if the victim shows any intention of making his escape, a shower of sand

thrown up by the latter soon arrests his progress, and generally brings him down to

the fangs of the destroyer. It is entirely by sucking the juices of its victims that this

voracious little creature exists ; and when these are exhausted, the carcase is imme-

diately thrown out of the pit by a sudden jerk of the jaws. The larvae of other

species appear to prowl about upon and under the surface of the ground without making

pitfalls.

The Hemerobiida, which are closely allied to the preceding insects, are generally

beautiful and delicate insects, with soft bodies, large, delicate, and finely reticulated

wings, and long filiform antennæ. They possess no ocelli ; but the eyes are large,

prominent, and usually of a beautiful golden colour. The larvae of these insects-of

which several species are found in this country-are amongst the greatest enemies of

the Aphides, which they suck by means oftheir curiously-constructed jaws. The eggs

are laid in little bunches upon leaves, each egg being supported at the extremity of a

long footstalk, which gives them a most singular appearance. Many of them are

elegant creatures. They fly generally in the evening, and most of them emit a most

disagreeable odour on being disturbed or touched. The pupa is inclosed in a cocoon.

The Panorpida are characterised by the form ofthe head, which is prolonged below

into a sort of rostrum, at the extremity of which the

mouth is situated. They have long slender antennæ

and three ocelli, and the extremity of the abdomen is

often furnished with a curious forceps-like appendage,

whence the commonest English species has obtained the

name of the Scorpion-fly (Fig. 219) . These insects are

found commonly about hedges in damp situations ; but

little is known of their habits.

Fig. 219.-Scorpion-fly.

(Panorpa).

The two last families are distinguished from the

precedingbythegreatlength ofthe prothorax, which forms

a slender neck, from which circumstance the few British

species are denominated snake-flies. In the Raphidiide the fore-legs are formed for

walking, the head bears three ocelli, and the antennæ are long and slender ; the abdomen

of the female is furnished with a long ovipositor. The larvae are said to live underthe

bark of trees ; and the insects are generally found in woods. This family includes

several British species ; but none of the next family, the Mantispida, occur in Britain.

These curious little insects are furnished with long raptorial fore-legs exactly like those

of the Orthopterous Mantide, near which they have indeed been sometimes arranged.

They have no ocelli, their antennæ are short, and the female has no ovipositor. They

resemble the Raphidiida in their habits ; and both families-especially the second-are

apparently very predaceous.

SUB-ORDER III.- TRICHOPTERA.

The sub-order Trichoptera, including only the large tribe or family of Phryganeida,

exhibits the most complete metamorphosis of any of the Neuroptera. The larvæ
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which are aquatic, in fact present almost as little resemblance to the imago as those of

some metabolous insects. They are long, softish grubs, furnished with six feet, and with

a horny head armed with jaws, generally fitted for biting vegetable matters, although

some appear to be carnivorous. To pro-

tect their soft bodies, which constitute a

veryfavourite food with fishes, these larvæ

always inclose themselves in cases formed

of various materials ; bits of straw and

sticks, pebbles, and even small shells,

being commonlyemployed in this manner.

The materials of these curious cases are

united by means of fine silken threads,

spun like those of the Caterpillars of

the Lepidoptera, from a spinneret situated

on the labium. In increasing the size of

its case to suit its growth, the larva is

said to add only to the anterior end, cut-

ting off a portion of the opposite ex-

tremity. When in motion, the larva

pushes its head and the three thoracic

segments, which are of a harder consistence than the rest of the body, out of its case

(Fig. 220) ; and as the latter is but little, if at all, heavier than the water, the creature

can readily drag it along behind it, thus keeping its abdomen always sheltered .

It adheres stoutly to the inside of its dwelling by means of a pair of articulated

caudal appendages, generally assisted by three tubercles on the first abdominal

segment.

Fig. 220.-Phryganea grandis.

A, larva in its case ; B, grating; C, imago.

Before passing to the pupa state, the larva fixes his case to some object in the water,

and then closes up the two extremities with a silken grating, through which the water

necessary for the respiration of the pupa can easily pass. The pupa is furnished with a

large pair of hooked jaws, by means of which, when about to assume the perfect state,

it bites through the grating of its prison, and thus sets itself free in the water. In this

form the pupa of some species swim freely through the water by means of their long

hind legs, also creeping upon the other four limbs ; these frequently rise to the surface

ofthe water, and there undergo their final change, using their deserted skin as a sort of

raft from which to rise into the air, whilst others generally creep up the stems of

aquatic plants for the same purpose.

The perfect insects (Phryganea grandis, Fig. 220) have four wings, with branched

nervures, of which the anterior pair are clothed with hairs ; the posterior are folded in

repose . The organs of the mouth, except the palpi, are rudimentary, and apparently

quite unfit for use. The head is furnished with a pair of large eyes, and with three

ocelli, and the antennæ are generally very long. Some species are so exactly like

Moths, that they have often been supposed to belong to the Lepidopterous order ; and,

in fact, these insects may be considered to form a connecting link between the

Neuroptera and the Lepidoptera. The females have been observed to descend to the

depth of a foot or more in water, in order to deposit their eggs.

Many species of these insects are found in Britain. The larvæ are well known to

anglers under the names ofCaddis-worms and Straw-worms. They are said to be excel-

lent baits.
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SUB-CLASS III.-METABOLA.

In this sub-class the metamorphosis is what is termed complete, the larva, pupa, and

imago being generally very distinct in appearance. The larva is either a maggot, grub,

or caterpillar, and the pupa is quiescent, and inclosed in a skin or case.

ORDER VIII.-APHANIPTERA.

This little order, which only includes the Fleas, of which one species, at any rate,

is probably even too well known to many of our readers, presents an exceedingly

remarkable structure, which has been a frequent source of perplexity to systematists.

By many recent authors these insects have been arranged with the Diptera ; but they

differ from these so essentially in many of their characters that we have preferred

retaining them as a separate and independent order.

The external covering ofthe Flea is a horny case, formed of very distinct segments

(Fig. 221) ; those of the thorax being always disunited. Although apparently apterous,

Fig. 221.-Flea (Pulex irritans) .

A, mouth ; z, supposed labrum ; md, mandibles ; mx, maxilla ; mp, maxillary palpi ;
ip, labial palpi .

the Flea has the rudiments of four wings, in the form of horny plates, on the sides of

the meso- and metathoracic segments ; the hinder pair of plates is the largest. The

mouth, which, as is well known, is eminentlysuctorial, is of a very curious construction

(Fig. 221 A), and the oral organs are so singularly formed, that their homologies have

frequently puzzled entomologists. They consist of a pair of sword-shaped, finely

serrated mandibles, which, with a sharp, needle-like organ (supposed to represent the

labrum), appear to constitute the formidable offensive weapon with which the Fleas

pierce the skin of their victims. These are sheathed by the three-jointed labial palpi.

The labium and maxillæ are very small ; but the maxillary palpi are long, andcomposed

offour joints, and stand out from the head in such amanner as to have been generally

mistaken for the antennæ. The latter organs are of minute size, and are generally

concealed beneath a valve-like plate, on the sides ofthe head behind the eyes, although

some species occasionally carry them exserted. The legs are strong, the hinder pair

especially, by means of which these active little creatures execute their surprising

leaps.

The larva of the Flea is a long, footless grub, furnished with a distinct horny

head. They are hatched from eggs laid by the female, generally in the neigh-

bourhood of animal matter. The eggs of the common species are usually laid in

the cracks of floors and similar places. The larvae are active, and when they attach

themselves to dogs or other animals, they twist about freely amongst the hairs or
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feathers, feeding upon minute particles of animal matter. In about twelve days the

larvæ are full grown. They then inclose themselves in a little silky cocoon, and pass to

the pupa state. In this condition the insect is quiescent, inclosed in a skin which fits

over all parts of the body. The perfect insect emerges in about a fortnight. Most of

the species of Fleas, or Pulicidæ, are parasitic upon particular animals, —one of the

largest being found upon the Mole.

A minute species, inhabiting the West Indies and South America, the Chigoe or

Jigger (Pulex penetrans) , is remarkable for the habit possessed by the female of

inserting herself beneath the skin of the foot, generally under the nails. In this

situation her abdomen swells to about the size of a small pea, in consequence of the

development of eggs in the ovaries, occasioning great pain and irritation of the part,

and if not extracted in time the eggs are said to be hatched within the wound, pro-

ducing extensive ulceration, and sometimes even causing death. The feet of dogs are

also attacked by this pest ; and it is said that the unfortunate creatures may often be

seen rolling about and nibbling their toes in a state of the greatest agony.

ORDER IX.-DIPTERA.

General Characters.-The order Diptera, as its name implies, is characterized

by the possession of only a single pair of wings . These are attached to the mesotho-

racic segment ; and the metathorax, instead of wings, bears a pair of small clubbed

organs (halteres, Fig. 181 ) , which appear to be the representatives of the posterior

wings. Some entomologists, indeed, deny them this character, which they ascribe to a

pair of small membranous organs, the alulets, attached to the base of the true wings ;

but this opinion appears to be founded in error. The halteres appear to be the most

characteristic organs of the order, as they are present in those dipterous insects whose

wings are wanting. The segments of the thorax are generally fused into a mass, their

limits being indicated externally by more or less distinct furrows. The prothorax is

always very small.

The head is generally of considerable size, and furnished with a pair of large com-

pound eyes, which often occupy nearly its entire surface. It is usually attached to the

thorax by a narrow neck, and the crown bears two or three ocelli. The structure of

the mouth has already been described (p. 334, Fig. 176) . The antennæ are always

placed on the front of the head between the eyes. Their form is very variable. The

legs are well developed, sometimes very long. The tarsi are composed of five joints,

terminated by a pair of claws, and furnished with two or three soft pulvilli, by the

assistance of which these creatures are enabled to walk with ease upon the smoothest

surfaces, even in a perpendicular or reversed position.

The abdominal rings are distinct, and usually of a firmer texture than the rest of

the body ; some of the apical segments in the females are often converted into a

telescope-like ovipositor. The stomach is furnished with a small sucking stomach,

which communicates with it by a very slender tube. At the base of the abdomen are

two air bladders, often of considerable size ; the position of which is sometimes indi-

cated bythe semi-transparent appearance of that part of the body.

The larvae of the Diptera are footless grubs or maggots, sometimes destitute of a

distinct head. The stigmata are usually only two in number, and placed at the pos-

terior extremity of the body. In some cases the larva, on reaching maturity, casts its

skin, and changes to a free quiescent pupa ; whilst in many species this transformation
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takes place within the skin of the larva, which then hardens, and forms a case for the

protection ofthe sleeping inmate. This constitutes what is termed a coarctate pupa.

Divisions. The enormous number of species included in this, which is certainly

one of the largest, if not the largest, of the orders of insects, has given rise to a cor-

responding multiplicity of families and other minor groups. In the following pages we

shall refer, as briefly as possible, to the principal ofthese.

The order is divided into three sub-orders. The first consists of parasitic and

often wingless insects, which have the head usually immersed in the thorax, and the

A

Fig. 222.-Antennæ of Diptera.

A, Tipula ; B, Tabanus ; C, Musca.

claws denticulated. These are

called Pupipara, from the singular

circumstance that the larvæ are

nourished within the body of the

mother, and not excluded until

they have attained the pupa state.

Of the other two sub-orders,

which are generally oviparous,

although a few bring forth living

larvæ, one, the Brachycera, is dis-

tinguishedby having the antennæ

short, and composed, apparently,

only of three joints, with the

last joint generally furnished with a bristle (Fig. 222 C) ; whilst in the Nemocera,

forming the third sub-order, the antennæ (Fig. 222 A) are always composed

of more than six joints, filiform, and usually feathered. In the Brachycera,

the palpi also consist of only one or two joints ; whilst in the Nemocera, these

organs are composed of four or five articulations.

SUB-ORDER I.-PUPIPARA.

General Characters.-In addition to the characters already given, these insects

differ from the other Diptera in the structure of the mouth, which is so singular that

the analogies of its constituent parts are still doubtful. The lower part of the head is

covered by a membranous plate, perforated by a minute orifice in front, where it is also

furnished with a pair of minute coriaceous lobes, which have been regarded as modified

palpi. Within this is a fleshy bent organ, terminated by a bristle-like sucker composed

ofthree separate bristles : this can be pushed out of the aperture in the first-mentioned

plate by the extension of their fleshy base, which is probably the labium, and in this

manner they are employed in piercing the skin of the animals on which these insects

are parasitic. Some of them are furnished with wings, whilst others are destitute of

those organs. Their bodies and limbs are generally covered with bristles. The abdomen

presents no indications of segments ; so that in their appearance the apterous species

often closely resemble spiders, from which circumstance the French call them " mouches

araignées," or spider flies.

Divisions.—They form two families, the Hippoboscida, or Forest-flies, in which

the last joint ofthe tarsi is longest, and the Nycteribiidæ, or Bat-lice, in which the basal

joint of those organs is longer than all the rest put together. In their habits both

these families are very similar, living amongst the hairs and feathers of beasts and

birds, where they run about with great agility, often progressing sideways. They live
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bysucking the blood of their victims. Young birds appear to be especially the objects

oftheir attacks, and are frequently driven completely to distraction by their tormentors.

The species of Hippoboscide live upon different mammals and birds ; the Hippobosca

equina, or Forest-fly, is very troublesome to horses ; and the Melophagus ovinus, which

is apterous, is well known as the Sheep-tick. The Nycteribiida confine their attacks

to bats.

SUB-ORDER II.-BRACHYCERA.

General Characters. In the Brachycera the antennæ are always short, com-

posed apparently of only three joints, the last joint being sometimes articulated at its

extremity (Fig. 222 B), sometimes entire, and generally furnished with along, sometimes

jointed, bristle. The palpi consists of one or two joints ; the body is generally broad,

and the head usually as wide as the thorax.

Divisions. As this sub-order includes by far the greater portion of the almost

innumerable hosts of Dipterous insects, the number of families and sub-families of

which it is composed is, as might be expected, exceedingly great. They may, however,

be divided into seven principal groups (families or tribes), and to these we must con-

fine our attention.

*

In the Oestride, the proboscis is usually imperceptible, or, when present,

very small ; the antennæ are very short, and the last joint is furnished with a long

bristle ; the alulets are large, and entirely conceal the halteres. Although most of

these insects, from the obsolete nature of their mouths, are probably incapable of

taking nourishment when in their perfect state, they

are nevertheless to be regarded amongst the greatest

pests to cattle in their larva state. During this period

of their existence they are all parasitic upon different

species of herbivorous Mammalia, some of them living

in the skin, and others in the internal cavities of

their hosts. Of the former, the best known is the

Oestrus bovis, the larva of which reside in the large

tumours on the backs of cattle, known to the farmer

under the names of wornils and worbles. Ofthe inter-

nal parasites, some (such as the Cephalemyia Ovis) live

in the frontal sinuses of sheep and deer, the parent

laying her eggs in the nostrils, whence the young larva creeps up into its destined

abode ; whilst others, of which the Gasterophilus equi (Fig. 223) is an example, inhabit

the intestines of their victims. The eggs of the latter species are laid upon the skin

of the horse in such positions as are easily reached with his tongue, so that in licking

himselfhe is instrumental in conveying his foes into his intestines. The internal

larvæ are furnished with rings of bristles to enable them to retain their position ;

but they all quit their abode when mature, and undergo their last transformations in

the earth, or in dung. The pupa is inclosed in the dried larva-skin.

Fig. 223.

Gasterophilus equi, and larva.

The two next families are distinguished by having only two bristles in the proboscis.

The Muscida are further characterised by having the proboscis membranous and com-

pletely retractile, terminated by two large lobes (Fig. 224) ; the antennæ are short,

three-jointed, with a long and often pilose bristle attached to the third joint. This

family includes an enormous number of species, presenting an almost infinite variety

ofhabit. An excellent example (the common Fly, Musca domestica) occurs during the
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summerin even too great abundance in our houses ; and many others, almost equally

common, may be met with at all seasons ofthe year. In the larva condition, some of

them, including the common Fly, live in dung ; others, such as the common Flesh Fly

(Sarcophagacarnaria) feed upon animal substances. Some ofthese, ofwhichthe common

Cheese-hopper (Piophila casei, Fig. 225) is an example, possess a considerable power of

leaping; their springs being effected by bending the body into ahoop, and then suddenly

straightening it. Many ofthese larvæ, which feed upon animal substances in a state of

decomposition, must be included amongst our greatest benefactors, as by removing, in a

short space of time, matters which, if left, would corrupt and fill the atmosphere with

noxious vapours, they prevent all the ill effects which those effluvia are known to pro-

duce upon animal life. So rapidly do they perform this business, that Linnæus calcu-

lated that the progeny of three Flesh Flies would devour the carcase of a horse almost

as quickly as a lion ; and although there may be a little exaggeration in this statement,

Fig. 224.

"

Fig. 224.-Head of Musca.

Fig. 225.

Fig. 225. -Cheese-hopper (Piophila casei). 1 , Larva preparing to spring ; 2, natural size of larva ;

3, 4, Fly, natural size and magnified.

it is perhaps not very far from the truth. The larvae of a great number of minute

species are parasitic upon other insects ; whilst those of many others feed upon plants,

often causing great damage to various crops. Some ofthose which infest the leaves of

plants form minute galleries or mines between the two membranes ofthe leaf by eating

away the parenchyma.

The larvæ are soft footless grubs, frequently destitute of any distinct head, and

generally of an elongated conical form, having the mouth, which is furnished with two

retractile hooks, at the smaller extremity, and the single pair of stigmata at the larger.

They are generally produced from eggs laid by the parent inthe midst of the substances

suited for their nourishment ; but in some cases-as, for instance, in the Flesh-fly-

the eggs are hatched within the body of the mother, and the insects make their first

appearance in the larva form. The pupa is inclosed within the skin of the larva.

The habits of the perfect insects are as dissimilar as those of the larvae. A great

number inhabit flowers ; others appear to feed upon almost every description of animal

and vegetable matter ; whilst some, such as the Stomorys, attack man, and other

animals, to suck their blood. They are generally dingy in their appearance, although

some are adorned with brilliant colours. They exhibit a great variety of form. The

most remarkable, perhaps, is that presented by the exotic genus Diopsis, in which the

eyes are placed at the extremity oflong stalks, with the antennæ close beside them.

The Conopida are distinguished by having the proboscis long, elbowed, and always
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exserted, with the palpi minute, and the antennæ furnished with a short bristle, which

is frequently placed at the apex of the last joint. Most of these insects are elegantly

variegated in their colours (Fig. 181). They may be found in great abundance during

the summer, hovering upon their powerful wings over flowers in gardens and elsewhere.

The larvæ are said to be parasitic in the interior of various species of Humble

Bees.

In the three following families, or rather tribes-the Brachystoma, the Notacantha,

and the Tanystoma-the proboscis usually contains either three or four bristles. Inthe

Brachystoma the proboscis is very short and membranous, with the lip generally large,

fleshy, and bilobed. The bristles are usually four in number ; one group has only three

of these organs. The antennæ consist of three joints, of which the last has a long

bristle springing from its back. The abdomen ofthe male is usually bent round at the

apex, and furnished with copulative appendages.

They are generally large flies, adorned with brilliant colours, which for the most

part haunt flowers, living upon honey. A few, however, are predaceous in their habits.

The larvæ are very various in their forms, and differ greatly in their mode of life.

Many live in the earth ; others in dung ; whilst others are found upon plants amongst

colonies of Aphides, which they destroy in great numbers, sucking their juices by

means of a three-pointed spine,

The larvae of the genus Volucella live parasitically in the nests of wasps and hornets,

Those of the genus Eristalis, which inhabit dirty water and other foul liquids, are

furnished with a singular telescopic tail, which they put to the surface of the water.

and thus breathe, whilst all the rest of their bodies is immersed. This group is sub-

divided into four subordinate groups (families or sub-families),—the Dolichopida, the

Syrphida, the Therevida, and the Leptida.

In the Notacantha the apparent

last joint of the antennæ is composed

of several articulations, which, how-

ever, are generally more or less amal-

gamated into an elongated mass, with

the bristle, when present, springing

from its apex. The back ofthe thorax

is generally spined . The proboscis is

short, and contains four bristles. The

tarsi are furnished with three pulvilli.

These insects are also frequently bril-

liantly coloured. They generally fre-

quent flowers. The larvæ live in

various situations ; in the earth, in

rotten wood, in dung, and in water.

The latter is the habitation of the larvae of the typical genus Stratiomys (Fig. 226).

They breathe, like the other aquatic Dipterous larvæ, through the tail, which is

furnished with a circle of bristles to keep the water from rushing into the stigmata

when these are applied to the surface. The pupa is inclosed in the larva skin.

Fig. 226.-Larva, Pupa, and Imago ofStratiomys
Chamæleon.

The Tanystoma are generally distinguished by the great comparative length oftheir

proboscis, which is often excessively long ( Fig. 227), and rarely terminates in a very

fleshy lip. The bristles are either four or six in number. The antennæ consist of

three joints, usually terminated by a bristle. The transformations of these insects are



192 THE BOMBYLIIDE.

also different from those of the preceding groups. The larva-skin is always cast, on

assuming the pupa state. The larvæ generally reside in the earth.

Fig. 227.-Nemestrina longirostris.

It is in the Bombyliida that the proboscis attains its greatest dimensions (see

Fig. 227); these are generally hairy, bee-like flies, which suck their nourishment from

flowers whilst hovering over them. In the Anthracide, the proboscis is short ; and in

the Acrocerida, the organs of the mouth are

sometimes entirely wanting. The Empida, the

Hybotida, the Asilida, and the Mydasida, are

all predaceous in their habits, as are also the

Tabanida, the well-known Gadflies, or Breeze-

flies, so troublesome to cattle and even to man,

which are distinguished from the other Brachy-

cera by the possession of six bristles in the

mouth. In the Tabani, the last joint of the

antennæ exhibits an articulated extremity

(Fig. 228). They are amongst the largest

of Dipterous insects ; and their rapacity and power of annoying their unfortunate

victims are proportionably great.

Fig. 228.-Tabanus Bovinus.

SUB-ORDER III.- NEMOCERA.

General Characters.-The Nemocera are distinguished from all the other Diptera

bythe structure oftheir antennæ (Fig. 222 A), which are always rather long, thread-like,

or formed of bead-like joints. The palpi are also long, composed of at least four or five

joints ; and both the palpi and antennæ are frequently plumose. The body is long and

slender, and the legs often of extraordinary length.

Divisions. Few of these insects present anything very attractive in their appear-

ance. Their colours are almost always dingy, and their bodies soft ; but, like many

other creatures of the same description, they force themselves upon our notice by the

injury they do either to our persons or our property ; those of one of the two families

into which they are divided being , often exceedingly destructive to the vegetable pro-

ductions of our gardens and fields, whilst those of the other are the most inveterate

blood-suckers that ever tormented man or beast.
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The Tipulida are in the former case. They have the proboscis very short, termi-

nated by a pair of fleshy lips, and inclosing only two bristles. The common Tipula,

or Daddy-long-legs, are well-known examples of this family ; and their larvæ, which

live in moist ground, often do great mischief, attacking the roots of grass in meadows,

and sometimes denuding whole fields of their herbage. The larvae of the Cecidomyia

and their allies generally at-

tack the young buds oftrees,

when they produce a sort of

gall in which they come to

maturity ; whilst other spe-

cies, such as the Cecidomyia

Tritici and the Cecidomyia

destructor, the dreaded Hes-

sian fly of the United States

(Fig. 229), generally attack

the corn crops. The former

of these larvæ feeds in the

Fig. 229.-A, the Hessian Fly (Cecidomyia destructor) ; B, the

Wheat Fly (C. Tritici) ; C, larve of C. Tritici feeding on

wheat.

flower ofthe wheat, often rendering it abortive, whilst the other attacks the stem near

Fig. 230.-Chironomus plumosus, with its larva

and pupa ; all magnified.

the ground, and thus causes a still more

wholesale destruction. The larvae of Chi-

ronomus (Fig. 230) and its allies live in

standing water ; and the insects themselves

closely resemble Gnats, both in appearance

andintheirhabit ofcollecting in the evening

in vast numbers, and dancing up and down

in the air. The larvae of Chironomus plumo-

sus are of a blood-red colour, and are well

known to anglers as blood-worms. The

larvæ of a considerable number of species

are found in fungi.

A few species depart somewhat from the

generally peaceful character of the family,

and suck blood with as much avidity as their neighbours the Gnats. Amongst these

Fig. 231.-Gnat (Culex pipiens).

Female, natural size and magnified ; head of male

the species of Simulium, or Sand-flies, must be especially noticed, as their bite often

gives rise to intensely painful swellings.
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In the family of the Culicide, or Gnats, which includes the pre-eminently blood-

thirsty species, the proboscis is especially suited for their work of torment. It is often

half the length of the insect, slender, slightly thickened at the tip, and incloses six

long, sharp bristles. The palpi are often very long and beautifully feathered in the

males ; but in the females these organs are generally short.

These insects, their curious dances, and the very disagreeable effects of their bite,

must be well-known to every one ; but the Mosquitoes of warm climates, which are

very nearly allied to our indigenous gnats, are still greaterpests ; and the inhabitants of

India are compelled to protect themselves when asleep, by means of fine gauze curtains,

from the attacks of these bloodthirsty little creatures.

The larvae of the Gnats live in water, where they swim about with considerable

agility, breathing air by placing the orifice of a long caudal tube at the surface of the

water.

ORDER X.-LEPIDOPTERA.

General Characters. In this last and highest order of the suctorial insects

with a complete metamorphosis, we meet with creatures which must be ranked amongst

the most elegant of the denizens of the air. The delicacy of the form ofmany species,

the charming contrast of colour often exhibited in their wings, and the gem-like bril-

liancy ofothers, must always render them most attractive objects ; and the attention of

collectors has always been more directed to these insects than to those of any other order.

The structure of the mouth is almost always sufficient to distinguish a Lepidop-

terous insect from one belonging to any other order . The suctorial organ consists ofa

spirally rolled trunk (Fig. 232) attached to the lower part ofthe front ofthe head, and

reposing, when coiled up, between the hairy labial palpi. The construction of this

trunk has already been described . (See p. 333 Fig. 174).

1000

Fig. 232.

Head and trunkof Butterfly.

a, head ; b, base of antennæ ; c,

eye; d, trunk ; e, labial palpi.

Fig. 233.

Scales from the wings ofthe Gnat-moth.

The wings are four in number, membranous, generally nearly flat, furnished with

branching nervures. They are usually covered with minute scales, popularly called

feathers, which are, in reality, only a peculiar form of the hairs with which the wings

of most insects are furnished. In the Lepidoptera these are set very close together,

usually more or less flattened, and laid over one another in the manner of tiles upon

the roof of a house. Their form varies greatly in different species, and even on dif-

ferent parts ofthe wings ofthe same species (Fig. 233). It is entirely to these scales

that the beautiful colours of the wings of these insects are due ; and the metallic tints

exhibited bymany species are owing to the presence ofvery delicate striae uponthe scales.
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The thoracic segments are amalgamated into a more or less ovate mass, generally

clothed with hair ; the prothorax is very small. The legs are generally well developed ;

but in some species the anterior pair is rudimentary. The tibia are spurred, and the

tarsi usually composed of five joints.

The larvae of the Lepidoptera are well known as Caterpillars. They are generally

ofa more or less cylindrical form (see p. 340, Fig. 185), composed of thirteen segments,

ofwhich the anterior forms a horny head, furnished with jaws and antennæ, and

usually with groups of simple eyes.

Thejaws ofthe Caterpillar are usually very strong, and well adapted for biting the

firm vegetable tissues upon

which most of them feed.

The mouth is composed of

the same parts as that of

masticating insects. In

addition to the usual pair

of palpi, the labium bears

a slender tubular organ,

the spinneret (Fig. 234 i),

which communicates with

a pair of large internal

glands, whose office it is to

secrete theviscous substance

necessary for the formation

of the silky threads by

B

b

Fig. 234.-Head and Jaws ofCaterpillars.

A, from above. B, from beneath. a, eyes ; b, antennæ ; c,

labium ; d, mandibles; e, maxilla ; f, maxillary palpi ; 9,

labium ; h, labial palpi ; i, spinneret.

means of which most Caterpillars secure themselves from falling, and with which

many ofthem spin a cocoon in which to pass their pupa state.

d a

Fig. 235.-Leg and Pro-legs of Caterpillars.

a, thoracic leg; b, pro-leg; c, pro-legs grasping ;

d, e, spiracles open and closed.

The three segments following the

head, which correspond with the tho-

racic segments of the perfect insect,

bearthree pairs ofsoft, jointed legs, ter-

minated by a single claw (Fig. 235 a),

and, in addition to these, a variable

number of the abdominal segments

are also furnished with fleshy feet,

called pro-legs ( Fig. 235 b c), which

are of great assistance to the creature

resting or walking.in grasping any object upon which it may be

The duration of the larva state is very variable in these insects ; many of them

producing two broods annually, whilst others occupy two or three years in arriving at

their perfect condition. In their larva state they are exceedingly voracious, often

doing immense damage to vegetation . Most of them accordingly grow rapidly, and

shed their skins several times before attaining maturity. When this period has

arrived, the Caterpillar seeks some sheltered spot in which to undergo its change tothe

pupa form. Some species select the lower surface of leaves and branches for this purpose ;

others clefts and hollows in the bark of trees, walls, or palings ; whilst others bury

themselves in the earth. Those which remain in the air always suspend themselves in

various ways by means oftheir silky secretion, and some inclose themselves completely

ina silky cocoon. This is also done by some of those which conceal themselves inthe

N
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earth; but many of these only line their cavity with a sufficient quantity of silken

threads to keep its walls fromfalling in upon them. The pupa is entirely inclosed in

a horny case, in which the position ofthe wings and limbs is indicated externally only

by lines and other elevations.

In their preparatory stages the Lepidoptera are exceedingly liable to be destroyed by

numerous species of parasitic insects, which lay their eggs in the larva, which then

continues to feed, and frequently even effects its transformation to the pupa state,

without exhibiting any indications ofthe work ofdestruction which is going on within ;

Fig. 236. Tortoise-shell Butter-
fly just emerged from the

chrysalis.

and these parasites, assisted by the insectivorous birds,

keep the numbers of Caterpillars within moderate limits.

Without these checks, they would soon destroy the fruits

ofthe labours of the gardener and the husbandman.

The perfect insect, on first emerging from the pupa

case, usually has the wings soft and crumpled ; and it is

not until some little time after it has set itself free from its

prison that its wings become sufficiently expanded to be

available for flight. Many Butterflies, immediately before

taking their first flight into the air, eject a red fluid from

the anus, which, of course, forms a red spot wherever it

falls ; and this-when, as is sometimes the case, vast

quantities of some species of Butterfly have simultaneously

attained the perfect state in a particular district-has given

rise to the stories ofbloody rain.

Divisions.-The Lepidoptera are divided into two great groups or sub-orders, the

Heterocera, and the Rhopalocera. In the former, the antennæ are of variable form,

usually bristle-shaped, and frequently plumose, but very rarely clubbed. The hinder

wings are furnished with a bristle on their anterior margin, which serves to keep the

two wings of each side connected during flight, and the wings are never carried erect

during repose. This group includes the numerous species of Moths. These are the

Nocturnal and Crepuscular Lepidoptera (Nocturna and Crepuscularia) of many entomo-

logists, so called from most ofthe species flying only by night or in the twilight.

In the Rhopalocera, or Butterflies, the antennæ are almost always terminated by a

club ; the wings are generally carried perfectly upright in repose, and the hinder pair

are not furnished with bristles. These are the Diurna of some entomologists.

SUB-ORDER I.-HETEROCERA,

Divisions.-The Heterocera may be divided into eight groups or tribes, most of

which include several families. In the first

of these, the Pterophorina, or Plume-moths,

the wings are divided into radiating finger-

like segments, fringed on both sides with

numerous delicate hairs, which give them

the appearance of minute feathers. The

antennæ are slender and bristle-like, the

body slender, the legs long, and furnished

with large spurs on the tibiæ. All these

insects have the habit of folding their wings

like a fan when at rest. In some (Ptero-

Fig. 237.-Alucita hexadactyla.
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phorus)the fore wings are but partially bifid, and the hind wings divided into three

segments ; whilst in others (Alucita, Fig. 237) the whole of the wings are composed of

feather-like pieces. One genus arranged in this tribe has the wings entire. They are

all ofcomparatively small size.

The second tribe, the Tineina, includes a multitude of minute insects, often of the

most elegant forms, and adorned with colours as brilliant as those ofthe largest species

ofthe order. They are distinguished by their filiform or bristle-shapedantenna, which

are very rarely plumose ; but in many species they attain a considerable length, and

are generally longer than the body ; and by their narrow elongated wings, always

terminated or edged by along fringe. The palpi are usually of great length, and often

ofsingular form.

The Caterpillars are provided with eight or ten pro-legs, in addition to the thoracic

members. They inhabit the most various situations ; and most of them either shelter

themselves within the substance upon which they are feeding, or form themselves

little cases, which they carry about with them. The majority feed upon green

vegetable matter ; many of these mine in the leaves and stems ofplants, whilst others

live upon the surface in small cases neatly made of a little piece of leaf. The most

destructive species are those which live upon dry animal and vegetable matter, amongst

which the well known Clothes-moths, and the Corn-moth (Tinea granella), which

attacks corn in granaries, are the most noted. Two species of Galleria live in Bee-

hives, to which they often do great damage.

The insects of the third tribe, the Tortricina, are distinguished by their short

filiform antenna , which are rarely feathered, and their broad triangular wings. The

maxillary palpi are inconspicuous, the labial palpi elongated, and the body shorter and

thicker than in the Tineina. The head is gene-

rally furnished with ocelli.

The larvæ possess sixteen feet ; they live

upon the leaves of trees and plants, which they

generally roll up into a sort of tube (Fig. 238).

Within this they feed in security, and here they

also undergo their transformations. From this

habit they have obtained their common name of

Leaf-rollers, and their scientific name ( Tertrix,

Tortricina) has nearly the same meaning. When

they occur in great numbers these insects are

often exceedingly injurious in orchards and

plantations.

Fig. 238.-Oak-leaf rolling Caterpillar

(Tortrix viridana).

In the Pyralidina the antennæ are also rather short and filiform ; those of the

males are sometimes pectinated. The labial palpi are generally very long, and the

maxillary palpi tolerably conspicuous. The wings are elongated and triangular, and

the legs very long. The Caterpillars are usually furnished with fourteen feet, and

covered with short hairs ; they live upon leaves, and often, like the insects of the

preceding groups, do much damage. The Pyralis Vitis (Fig. 239) is very destructive

inwine countries, and other species are frequently injurious to trees in orchards. The

larva of Pyralis farinalis lives upon flour and meal, and that of the Aglossa pinguinalis

upon butter, grease, and similar substances.

In the Geometrina the antennæ of the females are filiform, but those of the males

usually plumose ; they are generally a little longer than the thorax. The wings are
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large and broad, and the body slender. The name of this group is derived from the

structure and habits of the Caterpillars,

which are popularly known under the name

of loopers. These only possess four pro-legs,

placed quite at the hinder extremity of the

body. In progression the Caterpillar holds

by its thoracic feet, brings the hinder ex-

tremity close to these, bending the body into

a loop, adheres by the pro-legs, and then

again extends the fore part of the body for

a fresh step. In this manner they proceed,

apparently measuring the ground over which

they travel, whence they have received the

name of geometricians. Many of them pre-

sent a close resemblance, in colour and tex-

ture, to a piece of dry twig, and they take

advantage of this to deceive their enemies,

adhering often for hours to one spot by their

pro-legs, with the remainder of the body

stretched out in a straight line. The Cater-

pillars of these insects are also very injurious

to fruit trees,-that of the Magpie Moth

(Fig. 240), which inhabits gooseberry bushes, often strips them almost entirely of

their foliage.

Fig. 239.-Pyralis Vitis. 4, male at rest ;

4a, female flying ; 46, caterpillar ; 4c,

eggs ; 4d 4e, pupa.

Fig. 240.-Magpie Moth (Abraxas grossulariata). Caterpillar, pupa, and imago.

The tribe of Noctuina includes a great number of Moths, ofmiddling or large size,

generally of dull colours, and strictly nocturnal in their habits. The antennæ are

generally bristle-like, rarely pectinated or even notched, generally a little longer

than the head and thorax ; the palpi are short ; the wings large, the anterior pair

longer but narrower than the posterior, which are slightly folded in repose. The

body is rather thick, and the legs are generally stout. The Caterpillars are

generally naked, and furnished with sixteen feet. The pupa are usually inclosed in a

loose cocoon.

A few exceptions to the usual sombre colouring ofthe insects of this tribe are tobe
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met with, principally in species which are more diurnal in their habits than the rest.

TheCatocala and Triphane are distinguished bythe bright red and orange colour oftheir

posterior wings, and the Plusic, which often fly in the bright daylight, have the

anterior wings adorned with metallic tints and markings.

The Bombycina have very short antennæ, generally plumose or pectinated, especially

in the males. The wings are large, the posterior pair being broadest, and generally

adorned with bright colours. The body is thick, and rather short ; the legs are stout ;

and the spiral trunk is either altogether absent or very short. This tribe includes some

of the largest species of the order ; and its importance is greatly increased by the

circumstance that the Silkworm Moth (Bombyx mori, Fig. 241) belongs to it. Ofthe

commercial importance of this insect we may judge from the fact, that in the year

1850 nearly five million pounds of raw silk were imported into this country, besides a

Fig. 241.-Silkworm, with its Pupa and Imago (Bombyx mori).

large quantity of manufactured silk. This important insect is a native of the north of

China ; and a great portion of our supplies of silk is still derived from that country.

It was introduced into the south of Europe in the sixth century of the Christian era,

when some of the eggs were brought to Constantinople, whence the insects have

gradually spread into Italy and France-in both which countries the cultivation ofthe

Silkwormis an important branch of industry. When the Silkworm is full grown it

quits its food, and betakes itself to some convenient spot, where, after spinning a few

threadsinvarious directions, it suspends itself in the midst of them ; and by continually

twisting its body it gradually envelops itself in a thick silken cocoon. By spinning this

carefully off, a delicate unbroken thread, sometimes exceeding 1100 feet in length, is

obtained.

The Bombyx Cynthia, the Arrindy Silkworm of India, furnishes a silk which is said

to possess astonishing durability. The Caterpillar feeds uponthe Castor-oil plant (Ricinus

communis), and has recently been introduced into the south of Europe, and into the

French possessions in the north of Africa, with every probability of success. Several

other species of these insects furnish silk.
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The Saturnia Prometheus (Fig. 242), afine North American species, nearly allied to

the preceding, is remarkable for inclosing its cocoon within a leaf of the tree on which

it habitually resides. Amongst

British species, one of the most re-

markable is the Gastropacha querci-

folia, or Oak-lappet Moth (Fig.

243), in which the under wings

project on each side of the upper

ones when the insect is at rest,

giving it a verysingular aspect, not

unlike a bunch of dead leaves, the

insect itselfbeing ofa brown colour.

Its mode oflife, in the larva state, is

not less curious. The larvæ live in

a large community within a silken

nest, which they weave for them-

selves ; and on leaving it, in

search offood, they form a regular

procession, onetaking the lead, fol-

lowed by a certain number two

abreast, then three, and so on, until

they sometimes march in ranks of

Fig. 242.-Saturnia Prometheus, with its caterpillar,

cocoon, and pupa.

Fig. 243.-Oak-lappet Moth

(Gastropacha quercifolia).

ten or more. Hence they are called processionary Caterpillars, and the larvae of

several allied species have the same singular habit.

The Goat Moth (Cossus ligniperda), which is one of the largest British Lepidoptera,

also belongs to this tribe ; the larva feeds upon the wood of willows, to which it

often does immense injury.
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The Psychida, afamily of singular small Moths, generally placed with this group,

are remarkable from the circumstance that the larvæ form portable cases for their

protection, similar to those constructed bythe Caterpillars of many Tineina. In these

they undergo their transformations; and the females of many of the species, which are

often footless, grub-like creatures, do not leave this case, but are sought by the male

whilst still inclosed. This circumstance has given rise to an impression that these

insects produced fertile eggs without congress with the male; but this opinion proves

to be unfounded in most cases ; although, according to Siebold's observations, some of

them exhibit phenomena of reproduction exactly analogous to those presented by the

viviparous Aphides (see p. 348).

In the Sphingina, the last tribe of Heterocerous Lepidoptera, the antennæ are thick-

ened in the middle or towards the end, but terminate in an acute point. They are

generally prismatic in their form, and frequently pectinated or toothed internally.

The wings are generally long and narrow, but firm, and adapted for powerful flight ;

and thetrunk is almost always well developed ; sometimes longer thanthe body. The

name of Sphinx, applied to the typical genus of these insects, is derived from the habit of

the larvae of sitting with the head and fore part of the body raised in an attitude which,

to a fanciful imagination, bears some resemblance to the Sphinx of the ancients.

Most of these insects fly in the twilight ; but some are to be found hovering over

flowers inthe brightest sunshine, extracting the nectar by means oftheir long trunks.

They are generally insects of considerable size, and the appearance of the larger species

is well shown inthe annexed figure (Fig. 244) of the Elephant-Hawk-Moth, Deilephila

Elpenor. Perhaps the most remarkable species of this tribe is the Death's-head Moth

(Acherontia Atropos), a large species, variegated with dark brown and yellow, and

which bears upon the back of the thorax a deep orange mark, presenting no inconsi-

derable resemblance to the front of a human skull. Hence this insect, whenever

it has occurred in sufficient plenty to attract general attention, has always been

regarded as ominous of

pestilence, a feeling,

probably, not dimin-

ished by its power of

emitting a plaintive

squeakwhendisturbed.

The larva is very par-

tial tothe potatoplant,

and the pupa are often

turned up in digging

potato grounds. The

moth, which has avery

short trunk, is a great

enemyto bees, invading

their hive, and feeding

upon their honey. It

Fig. 244.-Elephant Hawk-Moth (Deilephila Elpenor).

is supposed to frightenthe bees by the squeaking noise above referred to ; for though

it possesses no weapons, and the bees are well armed, they never appear to attack the

intruder.

Aconsiderable group of small insects, belonging to this tribe, have transparent

membranous wings, only partially clothed with scales ; amongst these one, the Sesia
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tipuliformis, is very common in gardens, where its caterpillars feed in the interior of

the twigs of the currant and gooseberry bushes. The transition to the Rhopalocera is

effected through the Castniide and Uraniida, two groups of butterfly-like insects, of

which the latter, at all events, has frequently been placed in the following sub-order.

SUB-ORER II,-RHOPALOCERA.

This sub-order, including the numerous beautiful species of Butterflies, which pro-

bably, as a group, may be regarded as the most charming of insects, forms only asingle

Fig. 245.-Danais plexippa.

tribe, which, however, is divided into numerous

families and sub-families. They are all diurnal

in their habits, fluttering about from flower to

flower in the hottest sunshine, and nearly all of

them carry their wings upright over their backs

in repose (Fig. 245). It is in hot climates that

the largest and most magnificent species abound.

Under the burning rays of the tropical sun

numerous brilliantly metallic species sport like

living gems ; and even those not adorned with

metallic tints exhibit an elegance and variety of

colouring which is perhaps not surpassed by any

other productions of nature.

Beautiful as these creatures are, however, their

structure and habits exhibit so little diversity that

wemay pass them over with but a few words, The

caterpillars, which feed upon the leaves of various plants, are almost always furnished

with sixteen feet. They are as voracious as the larvae of the Moths ; some of

them, such as those of the Cabbage Butterflies (Pontia brassica and Rape), often doing

great injury in gardens. The

توب

Caterpillars of the family Pa-

pilionida, of which the only

British species has already

been figured, with its trans-

formations (Fig. 185) , are fur-

nished with a curious forked

retractile process on the back

of the neck, which has been

supposed to be employed in

frightening away insect foes.

The pupa, ordinarily known

as Chrysalides, are usually

more or less angular ; these

angles often becoming so pro-

minent as to take the form of

spines. Unlike the pupae of many Moths, they are not inclosed within a cocoon, but

either simply suspended by the tail, or furnished with the additional security ofa little

silken band round the middle. One of the most beautiful of our native species is the

Peacock Butterfly (Vanessa Io, Fig. 246), the wings ofwhich are adorned with splendid'

eye-like spots. Its Caterpillar feeds upon nettles. Several other charming British

Fig. 246.-Peacock Butterfly (Vanessa Io).
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species belong to the same genus with the Peacock Butterfly. Ofthese thecommonest

are the Tortoiseshell ( V. Urtica), and the Red Admiral (V. Atalanta) ; the Caterpillars

of both feed on the nettle. The Painted-lady Butterfly (Cynthia Cardui) is another

beautiful species, which is also common everywhere.

The Coppers (Polyommati),

and the Blues (Lycana), with

their brilliant metallic tints,

are also very charming, al-

though their size is much

smallerthan that ofthe insects

above referred to. The species

ofthegenus Argynnis, ofwhich

one of the commonest is here

represented (Fig. 247) , are

elegantly marked with silvery

spots onthe lower surface of

the wings.

Fig. 247.-Argynnis Paphia.

ORDER XI.-HYMENOPTERA.

General Characters.-The order Hymenoptera, the first of the mandibulate

metabolous insects, includes a vast number of species, amounting, according to the

calculations of Kirby and Spence, to about one-fourth of the entire insect world ; and

some of these certainly exhibit the highest development of instinct, or perhaps the

nearest approach to reason, that we meet with amongst invertebrate animals.

These insects are generally distinguishable at the first glance, by the structure of

their wings, which are almost always present, and four in number, of a membranous

texture, and traversed by a fewnervures, which bytheir union form regular cells. The

form and arrangement of these cells in some groups, afford the most important generic

characters ; and entomologists have distinguished them by particular names. A few

species are destitute of wings, and in others the wings present no nervures. Thehinder

pair is always smaller than the anterior, and the connection between the two wings

during flight is usually maintained by means of a series of minute hooks placed on the

anteriormargin of the hinder wing.

The mouth is always furnished with a pair of strong mandibles, and in most cases

with maxilla and other organs ofthe usual form ; but in many species the maxillæ and

labium are converted into a suctorial organ, the construction of which has already been

described (p. 333, Figs. 172, 173) . The eyes are generally large, and placed on the

sides of the head, of which, in the males, they sometimes occupy nearly the whole

surface (Fig. 168) ; the ocelli are usually three in number. The whole body is inclosed

in a scaly armour ; its three great divisions are usually very distinct, but the thoracic

segments are more or less fused into a mass, the prothorax being generally distinct.

The legs are generally long, and the tarsi composed of five joints.

The Hymenoptera are also distinguished from the other insects with membranous

wings, by the presence of an ovipositor of peculiar construction at the extremity ofthe

abdomen in the females, which not only serves for placing the eggs in the required

position, but also in many species (Bees, Wasps, &c.) constitutes a most formidable

offensive weapon. As the structure ofthis organ, which is rarely absent, is essentially

the same throughout the order, the form of its component parts being merely modified
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to suit the exigences of the different insects, a short description of its general con-

struction will not be out of place here. The ovipositor, or sting, generally consists of

five pieces ; a pair of horny valves (Fig. 248, 1 2) , which form a sheath for the true

2

Fig. 248.-Sting of the Bee. 12, External valves ; 3, bristles ;

4, sheath ; 5, bristle more magnified.

sting or ovipositor ; these are

jointed at the point where

they issue from the cavity of

the last abdominal segment,

and the last joint is usually

as long as the sting itself.

The latter consists of three

bristles, of whichthe superior

(Fig. 248, 4) is channelled

along its lower surface, for

the reception of a pair offiner

bristles (Fig. 248, 3 and 5),

fitted together, form a narrowwhich are toothed at the tip. These three pieces, when

tube through which the egg passes to its destination ; and through this also the poi-

sonous fluid, which renders the sting of the Bee so painful, is injected into the wound.

In the Saw-flies, as we shall see, one of these parts is rudimentary ; but in other

respects the organ remains the same.

The larvae of most of the Hymenoptera are footless grubs (Fig. 249) , usually fur-

nished with a soft head, exhibiting but little, if any, advance upon the maggots of the

Fig. 249.-Larvæ ofBee, nat, size and magnified. Fig. 250.-Pupa of Bee, magnified.

Diptera. The pupa are quiescent (Fig. 250) , completely enveloped in a delicate skin,

each limb being inclosed separately. In the Saw-flies, however, the larva, instead of

being, as above described, a mere footless maggot, presents the closest resemblance to

the caterpillars of the Lepidoptera, being provided with a distinct horny head, and not

onlywithsix thoracic legs, but also, in most cases, with from twelve to sixteen pro-legs,

situated upon the abdominal segments.

Divisions. As the differences just referred to in the larvae of these insects are

accompanied by an equal diversity in the structure and mode of life of the perfect

insects, we thus obtain an excellent means of dividing the Hymenoptera into two sub-

orders ; those with caterpillar-like larvæ having been regarded by McLeay as

diverging so greatly from the rest of the Hymenoptera, as to warrant their complete

separation. In these, forming the sub-order Securifera, the abdomen is attached tothe

thorax by its whole breadth ; whilst in the other sub-order, the Petiolata, it is sup-

ported on a slender footstalk of greater or less length. *

The Hymenoptera have generally been divided into two great sections, the Terebrantia and

Aculeata, in one of which the ovipositor is employed solely in the operation of egg-laying, whilst in

the other it is converted into a sting by its connection with a poison-gland. By this arrangement,

however, insects with a very different metamorphosis, and exhibiting a great diversity of general

structure, are brought together ; and wehave preferred adopting the arrangement givenabove, which
appears to be more natural.
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SUB-ORDER I.- SECURIFERA.

The Securiferous Hymenoptera, of which the perfect insects may always be dis

tinguished bytheir sessile abdomen, are vegetable feeders in all stages of their existence.

Theyform two tribes, of which one, the Phyllophaga, always feed upon the leaves or

other soft parts ofplants ; whilst the Xylophaga burrow in the woody portions, and

there find their nourishment.

The Phyllophaga are distinguished by the peculiar construction of the ovipositor,

which has procured them the name of Saw-flies, by which they are popularly known.

This organ (Fig. 251), is composed

of a pair of broad, serrated plates,

the analogues of the inferior bristles
B

A

ofthe Bee's sting (see Fig. 248). The

superior channelled bristle is con-

sidered by Burmeister to be reduced

totheform ofa tubercle, which keeps

thebases ofthe saws separate, whilst,

accordingto Westwood, this bristle is

divided into two parts, represented

by the dorsal portion of the serrated

plates. This saw-like organ is pro-

tected on each side by a jointed

horny plate, and the whole is gene-

rally received within the lower sur-

face of the last abdominal segment.

By the agency of these curious and elegant organs, the female Saw-fly cuts numerous

minute slits in the stems or leaves of plants, in each of which she lays an egg, accom-

panied by adrop of fluid, which is supposed to have some influence in preventing the

closing ofthe wound, and in some cases the irritation thus set up causes the formation

ofa gall, within which the larvae live and feed. As a general rule, however, the larva,

when hatched, leave their shelter and feed upon the leaves of plants. The species are

generally confined to certain kinds of plants, to which, when they are produced in

great numbers, they often do immense mischief. Thus the larvae of the Athalia centi-

folie, known to farmers as the Nigger or Black Caterpillar, has occasionally done in-

credible damage to turnips in this country ; and that of another species, the Nematus

Grossularie, is not less destructive to gooseberry bushes. The larvæ of other species

infest fruits, living and feeding in the interior, and causing them to fall off whilst still

immature. They are almost always furnished with pro-legs in addition to the thoracic

members.

fly, showing the two saws, e, extended ; a, the termi-

Fig. 251.-A, extremity ofthe abdomen ofthe Saw-

nal joint of the abdomen ; and b, the two internal

horny sheaths. B, asmall portion of one of the saws

veryhighly magnified .

Before changing to the pupa state, these larvae usually spin a cocoon, some ofthem

remaining attached to the twigs of the plants infested by them, others burrowing down

into the pith, and others again seeking security in the earth. The perfect insects

generally make their appearance in the spring or early summer, passing the winter in

the pupa state. In the perfect state they frequent flowers ; and although generally of

small size, and rarely adorned with very brilliant colours, most of them are elegant

insects.

In the second tribe, the Xylophaga, the ovipositor differs in its structure from that

ofthe Saw-flies, andapproaches that of the following sub-order. It projects fromthe
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abdomen, whence the name of Tailed Wasps, popularly applied to the commonest

species in this country (Fig. 252) , is derived. The second joint of the lateral plates is

also prolonged, forming a sheath, within which three bristles are concealed, the upper

Fig. 252.-Sirex Gigas.

one being thelargest, and channelled

beneath for the reception of thetwo

lower bristles. These three bristles,

forming the true ovipositor or borer,

are all serrated at the extremity.

The larvae, which only possess

six small thoracic legs, live in the

trunks of trees, especially firs, bur-

rowingthrough the wood in various

directions, and often causing exten-

sive damage. It has been supposed

that these insects were parasitic

uponthelarvae ofother wood-boring

insects ; but this opinion appears to

have arisen entirely from errors of

observation. They are rare in this

country; but upon the continent of

Europe, where pine forests are more abundant, they often make their appearance in

immense numbers, and commit very serious depredations upon the timber. Specimens

of Sirex gigas (Fig. 252) are occasionally taken in the neighbourhood of London ; but

these have, in all probability, been imported in the pupa state in timber.

SUB-ORDER II.-PETIOLATA

The Petiolata, distinguished by the maggot-like form of their larvæ, and by the

union of the abdomen with the thorax by the intervention of a slender footstalk, form

two principal groups, the Terebrantia and the Aculeata. In the former the ovipositor,

although similar in construction to that of the Aculeata, appears to be exclusively

intended for the business of oviposition. Some species, indeed, will apply this organ to

the purpose of self-defence when captured ; but even if they puncture the skin, they

rarely leave that lasting pain which is so disagreeable an accompaniment of the stings

of the true Aculeata. By far the greater number of the Terebrantia are parasitic upon

other insects ; but one tribe, that of

the Gallicola, consists almost entirely

of vegetable-feeding insects. These

are generally of minute size, with

straight antennæ, composed of from

thirteen to fifteen joints ; the wings

exhibit only a few nervures, and the

palpi are short. Their most striking

character consists in the structure of

the ovipositor, which is bent into the

form ofan S within the abdomen, its

extremity passing up through a chan-

nel formed by the ventral plate of the last abdominal segment. Its construction

otherwise departs in no respects from the general character of the order. By means of

Fig. 253.-Galls of Oak-leaf, and Insect

(Cynips Quercus-folii).
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this ovipositor, which can be exserted or retracted at pleasure, the females puncture

the leaves, buds, and other parts ofplants and trees, depositing an egg in the wound,

accompanied probably by some irritating fluid, which causes a diseased growth in the

part, and thus produces the excrescences known asgalls. Within this domicile the larva

lives, feeds, and attains its maturity. Here it also undergoes its transformations ;
and

it is not until its arrival at the perfect state that it eats its way out, and becomes a free

denizen ofthe air.

The forms of the galls vary excessively according to the plant on which they are

found, and the species of Gall-fly by whose puncture they are caused. The oak is

especially subject to the attacks of these insects. The leaves are often covered with

small round galls, produced by Cynips

Quercus-folii (Fig. 253), and several

other species attack those organs ;

whilst the well-known oak-apples

are produced by a species ( Cynips

terminalis) which deposits its eggs

in the extremities of the shoots.

Other species of oaks are equally

infested by these creatures, one of

which produces the well-known and

important galls of commerce (Fig.

254). The Dead Sea apples, which have been the subjects of such frequent controversy,

are also galls, produced by the puncture of a small insect described by Mr. Westwood

under the name of Cynips insana. The spangles of the oak-leaves are also produced in

this manner.

Fig. 254.-The Commercial Gall, and its Insect

(Cynips Galla tinctoria).

These excrescences usually contain only a single larva ; but in some cases a large

family of grubs are concealed in a single gall. A few species are parasitic in their

habits.

The second tribe includes an immense assemblage of insects-some of considerable,

Fig. 255.-Fanus.

others of minute size-which, from their constant

habit of passing their larva state as parasites upon

other insects, have received the name of Ento-

mophaga. They are distinguished from the Galli-

cola by having the ovipositor of the usual con-

struction, straight, and inserted at the apex of the

abdomen. It is sometimes concealed, sometimes

more or less exserted, and in the latter case often

attains a great length (Fig. 255). When exserted,

the ovipositor appears to consist of three bristles ;

of these the outer pair are the terminations of the

sheathes, and the middle one is composed of three

bristles, forming a minute tube for the passage of

the egg.

Insects of every order, and in every stage of

their existence, are subject to the attacks of these

parasites, which are well known under the name of Ichneumous and Cuckoo-flies.

They introduce their eggs into the bodies of their victims by piercing them with

their ovipositor. Minute size is no protection ; for many species lay their eggs in
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Aphides, Cocci, and the larvae of other small insects. The Ichneumons, with long ovi.

positors, seek the burrows of wood-boring insects, whose larvæ they are enabled to

reach by means of this organ. Each species usually infests a particular species of

insect ; and, singular as it may appear, many of these parasitic larvæ are again preyed

upon by others, whose parents are directed by an unerring instinct to the selection of

the proper position for the nourishment of their offspring.

Many of them, and especially the larger species, only lay a single egg in their

victim ; but the larvae of many of the smaller species exist in families of a hundred, or

even more, in the bodies of caterpillars and other insects. The insect infested often

acquires the pupa form before any signs of his internal enemies are perceptible ; and

many a collector of Lepidoptera has been grievously annoyed, when his carefully-

preserved chrysalides have produced, as Madame Merian expresses it, nothing but these

"little rascally flies." In other cases, generally when a number of these parasitic

larvæ have made a common prey of some unfortunate insect, the parasites break out

before undergoing their transformation, which then takes place in the interior of a

little cocoon, which each of them weaves for itself. This may often be observed in the

caterpillars of the common Cabbage-butterflies.

This vast tribe is divided into four great families. In the Evaniide the abdomen is

attached to the upper surface of the metathorax (Fig. 255), and the antennæ are

straight ; the Ichneumonidæ also have straight antennæ ; but the abdomen is attached to

the extremity of the metathorax. In the Chalcidida and Proctotrupida, which are

generally minute insects, the antennæ are elbowed, and the wings are nearly veinless ;

but in the former the palpi are short and the pupa is naked, whilst in the latter the

palpi are long, and the pupa inclosed in a cocoon.

In the preceding insects the abdomen is composed ofsix or sevendistinct segments ;

but in the Tubulifera, forming the third tribe, it appears to consist only of three or

four, or at most five segments ; the remainder being converted into a tubular telescopie

organ, at the extremity of which a minute sting or ovipositor is situated. The antennæ

of these insects, which appear to constitute a transition from the Terebrant to the

Aculeate sections, are composed of thirteen joints in both sexes, the basal joint being

elongated, and the antennæ bent or elbowed at its extremity.

These insects-of which one species (Chrysis ignita) is well known in this country

under the name of the Ruby-tail—generally exhibit a gem-like brilliancy of colour ;

the thorax being usually of a fine metallic blue or green, and the abdomen of a most

splendid ruby colour. They are generally of small size ; and may be seen, in the

hottest sunshine of summer, running about upon walls, palings, and sand-banks, in

search of the nests of wild bees and other Hymenopterous insects, upon which their

larvæ are parasitic. As Mr. Westwood observes, they deserve the name of Cuckoo-flies

more than any other parasitic insects, as it appears that in most cases their larvæ feed

rather upon the store of food laid up for the nourishment of their host than upon the

host itself ; although they doubtless finish by devouring the rightful inhabitant of their

usurped domicile. The lower surface of the abdomen is hollowed out, so that when in

danger they can roll themselves up into a ball, and thus, to a certain extent, defy their

enemies. This habit is also exhibited by many species of bees. When lying in this

condition, in dread of an attack from the bees whose cells they have invaded, the latter

have been known to cut off the wings of the marauder, and then throw him from their

nest to the ground, trusting that in this maimed condition he could do no further

mischief; but so pertinacious is the Chrysis in its attacks, that, finding itself incapable
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of flight, it has been seen to crawl up again to the bees' nest, and deposit its

egg.
Wenowpass to the Aculeate series of Hymenoptera, in which the ovipositor not

only serves for the extrusion of the egg, but also conveys a poisonous and apparently

acid fluid into the wounds which it inflicts. The antennæ in these insects are almost

always composed of twelve joints in the females, and of thirteen in the males ; thefour

wings are veined, and the veins of the anterior pair are always arranged so as to form

distinct and regular cells, the number and form of which have been found to furnish

valuable characters for the generic groups. The abdomen in the males consists of

sevenjoints, and of six in the females.
We divide the Aculeate Hymenoptera into four tribes, ofwhich three are predaceous

in their habits, living principally or entirely upon animal matter, whilst the fourth

seeks its nourishment entirely in the secretions offlowers.

The first tribe, the Heterogyna, including the true Ants, is composed entirely of

insects, which live in communities, composed of three distinct kinds of individuals-

males, females, and neuters. The males and females are winged, the former during the

whole, the latter during a part only of their existence in the perfect state. They make

their appearance in great numbers at a particular period ofthe summer, when they quit

the nest in which their preparatory stages have been passed, and copulate in the air.

When this has been accomplished, the males speedily die ; but the females lose their

wings, and crawl about upon the ground, until they fall in with some neuters, which

immediately seize upon them, and convey them to their nest. The neuters, as they are

called, which form the bulk of the community, are in reality females, in which, pro-

bably from difference of food in the larva state, the sexual organs have remained

undeveloped. Like the perfect females, they are furnished with a sting. It is upon

these that the entire labour of the society devolves ; they form the nest, carry off

the eggs when laid by the female, and attend to the larvæ, feeding them withthe utmost

care.Th
e nests of Ants exhibit a great diversity of structure ; but the larvæ are never

inclosed (as in the Social Bees and Wasps) in cells. The nest consists of numerous

chambers, communicati
ng by winding passages ; excavated sometimes in the ground,

sometimes in heaps of earth, or other matters raised above the surface, and, in some

Some exotic species build their nests on trees, walls,

cases, in the trunks of old trees.
and the roofs of houses, composing them of earth mixed with other substances, of the

excrement of animals, or of vegetable matters . In whatever manner the nest is con-

structed, however, the chambers in its interior serve for the protection of the larvæ

and pupa, which are carried from chamber to chamber by the workers, so as to ensure

their exposure to the temperature best suited for their development. Thus at night

the young animals are carefully stowed away in the innermost chambers of the nest ;

every aperture being kept closed, to prevent the ingress of the cold night-air. But as

soon as the rays of the morning sun fall upon the surface of the nest the workers

busily commence carrying their infant treasures to the upper chambers, where, close

underthe roof, they may enjoy the genial warmth. Not unfrequently they even place

them for a time on the outside of the nest, exposed to the direct rays of the sun. At

the approach of night, or of a shower of rain, the business is reversed ; every worker

is engaged in carrying the larvae down into the lower chambers, and in closing up the

entrances to the nest against the unwholesom
e cold or moisture.

Althoughthe Art has been, from time immemorial, the type ofindustry and provi-
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dence, from a general belief that it laid up a store of grain in the summer season to

serve for its support during winter, it is certain that our European Ants are decidedly

carnivorous in their habits ; although they often evince a great predilection for saccha-

rine juices ; and it is not improbable that the idea of their providence may have had

its rise from their having been seen, as is often the case, carrying the cocoons in their

mouths. These, by a superficial observer, might easily be mistaken for small grains of

corn. Colonel Sykes, however, observed an Ant in India, which certainly laid up a

large store of grass seeds ; and it is possible that other species may have the same

habit, one of which may have been in Solomon's eye when he penned his well-known

advice to the sluggard. This character for industry will not, moreover, apply to the

whole group ; for some species have the remarkably lazy habit of making slaves of

the workers of other species, whilst they, like feudal barons, devote themselves exclu-

sively to the profession of arms.

The wings ofthe male and female Ants are carried flat, and usually furnished with

but few nervures and cells, and the three segments of the thorax form a roundish or

oval mass. In the neuters, the three segments of the thorax are distinctly separated,

the middle one being generally smaller than the others, so that the thorax appears

constricted at this part ;-in all, the first, or first and second, segments ofthe abdomen,

forming the stalk, are furnished with a knob or scale. The males and females possess

three ocelli ; the workers are destitute of these organs. In some species a second kind

of neuters make their appearance, distinguished by the enormous size of their heads

and mandibles ; these are called soldiers, and their office appears to be the pro-

tection of the workers whilst engaged in the performance of their various duties.

Some species of Ants, inhabiting tropical countries, sometimes come in swarms into

houses, from which they quickly expel the inmates, biting and stinging most severely.

One of these species, the Atta cephalotes, which inhabits the West Indies, is there

known as the Visiting Ant.

In the second tribe, the Fossoria, or Burrowing Hymenoptera, we no longer find

commuities ofthree kinds of individuals ; these insects are solitary in their habits, and

both the males and females are usually winged. The wings lie flat upon the back in

repose. The tongue is never elongated and thread-like ; and the legs are constructed

solely for walking and burrowing, and never dilated to form instruments for carrying

pollen.

The females of these insects excavate little burrows in wood or in the ground. In

the latter case, generally selecting a sandy locality, whence the name of Sandwasps is

applied to some of them. In these burrows they lay their eggs, accompanied by a

supply of food for the use of the larva,

consisting of other insects, spiders, &c.

These victims are either killed, or re-

duced to a very passive state, by a sting

from the parent insect before being

introduced into the burrow. In forming

the burrows the jaws and legs are the

principal agents, the latter being gene-

rally furnished with spines to render

them more efficient in throwing out

material. When completed, the mouth ofthe burrow is closed with materials brought

in the mandibles of the insect (Fig. 256).

Fig. 256.-Ammophila sabulosa making its nest.
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The insects composing the third tribe, the Diploptera (with the exception of a

single genus) , are distinguished from all other Hymenoptera, by having the wings folded

longitudinally when at rest, forming a pair of long narrow organs, running down the

sides of the body. The tongue is rather long ; the maxillæ are long and coriaceous in

their texture ; and the eyes are notched or kidney-shaped.

The common Wasp (Vespa vulgaris) may be taken as the type of this tribe. This

insect, as is well known, lives in extensive communities, inhabiting a nest formed in

holes of the ground ; and here, as in the Ants, we find that the mass of the community

is composed of barren females (workers). In the Wasps these are winged, so that the

difference between them and the queens, or fertile females, is less striking than

amongst the ants. But, in addition to these social Wasps, there is a considerable

number which are solitary in their habits, possessing only individuals of the two sexes,

perfect males and perfect females, of which the latter form nests or burrows in which

they lay their eggs, after stocking them with food, in the same manner as the fossorial

Hymenoptera.

The nests of the Social Wasps are formed of a paper-like material, prepared by the

insects from wood and other vegetable matters, which they masticate until it acquires

a pulpy consistence, and then apply it

to the building of their nests. The

outside usually consists of layers of a

rather coarser kind of paper, and the

interior of the nest is occupied by a

series oftransverse combs, composed of

hexagonal cells, with the mouths down-

wards. The combs are united by little

pillars formed of the same material. In

these cells the eggs are laid, and the

larvæ are constantly fed with honey by

the workers. A few species even lay up a store of honey like the Bees.

Fig. 257.-Nest of Vespa Holsatica, just commenced.

The societies of Wasps are entirely destroyed every year at the approach of cold

weather-only the young females survive the winter in a state of torpidity ; and when

the mild weather of spring again calls them into life, they immediately set about the

formation ofa nest, in which they lay a few eggs, and attend to the larvæ themselves.

The first brood consists entirely of workers, which, on reaching the perfect state,

relieve the queen of all labour, and the colony then rapidly increases. It is, however,

composed entirely of workers until the end of the summer, when males and females

make their appearance.

The SolitaryWasps usually make their nests of clay or agglutinated sand, generally

attaching them to walls and palings ; a few also burrow in sandy ground. The nest

consists of several cells placed close together, and each cell is stored with a supply of

insect food for the support of the larvæ.

The last tribe of the Hymenoptera, the Anthophila, or flower-lovers, is distinguished

by having the basal joint of the posterior tarsi dilated and flattened, and often fur-

nished with an apparatus of bristles adapting it for the conveyance of pollen (Fig. 258).

The labium and maxillæ are more or less elongated, generally forming a trunk (see

Figs. 172 and 173) . The perfect insects feed exclusively upon the nectar of flowers,

and the larvæ upon this, and upon pollen.

In some Bees, forming the family Andrenida, the trunk is short and blunt at the
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apex. In these it is the basal portion of the lower lip (the mentum or chin) that is

elongated. The posterior legs are not constructed for car-

rying pollen. These insects are solitary in their habits ;

the females forming burrows in the ground, in which they

deposit their eggs in the midst of masses of pollen and

honey. Numerous eggs are laid in the same burrow ; each

furnished with a separate mass of paste, and divided from its

neighbours by a little earthen partition.

Fig. 258. Hind leg of

working Hive Bee.

In the true Bees (Apida) the tongue is elongated, and

the mouth exhibits the general construction described at

page 333.

In these we meet with a great variety of habits,-some

are solitary, and of these some burrow in the ground, like

the Andrenida ; others form nests in dead wood (Xylocopa, Fig. 259) ; others, termed

Mason Bees (Osmia), construct their cells of grains of sand agglutinated together ; and

others, again, known as Upholsterer Bees, or Leaf-cutting Bees, line their nests with

Fig. 259.-Xylocopa, or Carpenter Bee, with its nest.

pieces ofleaf, which they cut as neatly as if it were done with a pair of scissors. The

Cuckoo Bees (Nomada), elegant and gaily-coloured insects, save themselves the

trouble of nest-making, by depositing their eggs in the cells of their more industrious

brethren.

In the Social Bees, which exhibit the instinctive faculties in their highest develop-

f

Fig. 260.-Bombus lapidarius, with the jaws ofthe

male and female.

ment, we again meet with three sets

of individuals-males, females, and

workers. It is upon the latter that

the labour of the community, the

construction of the nest, and the

rearing of the young, generally de-

volve ; although amongst the Hum-

ble Bees (Bombi) the females also

takepart inthese operations. In these,

as in the Wasps, the continuation

of the species, from year to year, de-

pends upon the impregnated females,

which pass the winter in a state of torpidity, and in the spring construct a small nest,
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and bring up their first brood by their own exertions. Besides the neuters we find

two kinds of females in the communities of Bombus,-the large females, which found

the colonies, and smaller ones, which assist inthe labour of the nest, and are said to

produce only male eggs.

The nests of the Humble Bees are generally constructed of moss. They contain a

few waxen cells, in which the young are brought up. Boththe females and workers

have the basal joint of the posterior tarsi enlarged and excavated, forming what has

been termed a basket, for the conveyance of pollen. These are wanting in some

species (Apathus), which are parasitic in their habits.

In the Hive Bees the society is permanent-that is to say, the workers, as well as

the females, survive the winter, during which period their stores of honey are in-

tended for their support. Like those of the Humble Bees, their communities consist of

three kinds of individuals, males, females, and neuters (Fig. 261). We never,

however, except at the period of swarming, meet with more than one female in the

B C

Fig. 261.-A, Queen ; B, Male, or Drone ; C, Worker.

hive. The whole duty ofthe construction ofthe comb, and the care ofthe young, devolve

upon the workers, whose incessant activity has rendered them the most appropriate

types ofindustry. The comb, as is well known, consists of beautiful hexagonal cells,

constructed with mathematical accuracy. It is perpendicular, and composed of a double

series of cells, placed end to end in such a manner that the end of each cell is closed by

three waxen plates, each of which also assists in completing one of the cells of the other

side of the comb. By this arrangement the greatest

possible number of cells may be constructed in a given

space with the smallest possible amount of material. In

these cells the eggs are laid. Here also the larvæ are

brought to maturity by the care of the workers ; and when

no longer required as nurseries for the young, they are

employed as a store for honey. The eggs which are to Fig. 262.-Portion of the comb

give birth to males are placed in cells a little larger than of the Hive Bee, with royal
those of the workers. Those from which females, or cells attached.

queens, areto be produced, are deposited in cells of peculiar construction (Fig. 262) ; and

the larvae are fed upon a different food from that of the workers. Whenthe population

of the hive has grown too large, a portion of the workers emigrate, accompanied by a

young queen ; this is termed swarming. Many other details relative to these interesting

and valuable insects will be found in the works of Entomological writers ; and we may

refer the reader especially to the Introduction of Messrs. Kirby and Spence, which

contains much interesting information on this subject.
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ORDER XII. STREPSIPTERA.

We come nowto a small order of minute insects which are parasitic in the interior

B

Fig. 263.-Stylops Dalii.

A, Male natural size ; B, magnified ; C, Bee with

heads of female ; Stylops a projecting from be-

tween the abdominal rings ; Ď, female mag-
nified.

of numerous species of Bees and Wasps,

and the history of which is so singular as

to have given rise, for many years, to a

great deal of speculation amongst Ento-

mologists. The males (Fig. 263 A B) are

rather elegant little creatures, furnished

with a single pair (the posterior) of large

membranous folding wings, the place of

the anterior wings being occupied by a

pair of curiously twisted organs. The

mouth is provided with slender jaws, and

with a pair of palpi ; but it appears to be

doubtful whether the males take any

nourishment after their arrival at the

perfect state.

The females (Fig. 263 D) , which were

long taken for the larvæ, present the ap-

pearance of soft maggots, furnished with a

horny head, which they protrude between

the segments of the Bee in which they are

parasitic (Fig. 263 C), the remainder ofthe

body remaining concealed. On examining this it is found to contain a number of eggs,

and to exhibit a broad canal running up to the head, on the under surface of which it

opens. Through this opening the male fecundates the eggs, the female never quitting

the body of the bee, and the larvæ are hatched within the body of their mother, from

which they escape by creeping up the canal above mentioned. In their earliest state

they are active, little, six-footed creatures, which were long supposed to be parasites

upon the Strepsipterous parasite. They attach themselves to the bodies of Bees and

Wasps, by whom they are thus conveyed into their nest. Here they bury themselves

in the body ofthe bee larva, and become converted into soft maggot-like grubs, which

continue to feed upon the substance of their victim until the latter arrives at its perfect

state.

The only further change which the female undergoes consists in the hardening

of the head and the development of the generative organs. The male, however, becomes

converted into a pupa within the skin of the larva, the head of which also becomes

horny, and protrudes like that of the female from between the rings of the Bee. When

the male is ready to emerge, this horny piece is thrown off like a lid, and the perfect

insect quits his former residence.

During their existence in this state, which is probably very short, the males are

very active, flying about in the sunshine with a buzzing noise. The antennæ often

exhibit very singular forms, being sometimes forked, or branched, and sometimes

pectinated. The eyes are generally very prominent ; they consist of but few facets ;

and these are separated from each other by raised partitions, which give a curious

cellular appearance to their surface.
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The position of these insects in the system has always been a puzzle to Ento-

mologists, and can scarcely yet be considered settled. By some authors they have

been placed amongst the Hymenoptera ; by others amongst the Diptera ; by others as

intermediate between these two orders, or between the second order and the Lepidoptera.

In their general structure, however, they appear to approach the Coleoptera, amongst

which they are arranged by some recent Entomologists ; and their proper position is

probably between the Coleoptera and the Hymenoptera.

ORDER XIII.-COLEOPTERA.

General Characters.—The leading characteristic of the vast order of Coleoptera,

or Beetles, consists in the leathery or horny texture of the anterior wings (elytra) ,

which serve as sheathes for the posterior wings in repose, and generally meet in a

straight line down the back. The posterior wings are membranous and much larger

than the anterior pair (see Fig. 180) ; they are the sole organs of flight, and are folded

both longitudinally and transversely when not in use. They never exhibit the

radiating folds and nervures which we have seen to be universal in the hind wings of

the Orthoptera.

The mouth in the Coleoptera is always formed for biting, and perhaps exhibits the

mandibulate type of structure in its highest perfection (see Fig. 178, p . 332). The

labrum is generally distinct, although sometimes concealed beneath the front of the

head. The mandibles are almost always strong, somewhat triangular, horny organs,

which, in the predaceous Beetles, are hooked and sharp at the points, and often armed

with acute teeth on the inner margin ; whilst in many herbivorous species the inside

of the basal portion is transversely ridged to fit the jaws for the comminution of vege-

table substances. In some Beetles, which feed upon fluid matters, the mandibles are

dilated into membranous hairy plates. In some cases, as in the common Stag-beetle

(Fig. 91), the mandibles are of great size, and some allied species have them still

larger.

The maxillæ exhibit differences in form corresponding with those of the mandibles .

In the carnivorous beetles they are usually acute and somewhat hooked at the tip ;

whilst in the vegetable feeders they are generally blunt at the extremity, and frequently

fringed with hairs. They are always furnished with one pair of palpi, consisting of

three or four joints ; and in many carnivorous Beetles the outer lobe, which was

described as forming a hood-like covering in the Orthoptera, acquires the form of a

second palpus. The labium is also furnished with a pair of palpi, composed of from

twoto four joints.

The other organs attached to the head are the antennæ and the eyes. The antennæ

exhibit a great diversity of form, numerous examples of which will be referred to in the

sequel. They are generally composed of from nine to eleven joints, and are inserted

upon the forehead between the eyes, sometimes close to those organs, sometimes more

in the middle of the head. Compound eyes exist in nearly all Beetles ; they are placed

on the sides of the head, and are generally of a more or less spherical form, sometimes

oval or kidney-shaped, and in a few cases divided into two parts by an elevated ridge ;

so that the insect appears to have four eyes ; whilst in a few Beetles, inhabiting caves

or other subterranean situations, the eyes are entirely wanting.

The thoracic segments are always distinctly separated . The prothorax is usually

of considerable size, and bears the first pair of legs . The meso- and metathorax bear
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the other two pairs of legs, and the elytra and wings, beneath which their upper

surface is entirely concealed, with the exception of a small triangular piece of the meso-

thorax (the scutellum), which is usually visible at the base of the suture. The elytra

generally cover the entire dorsal surface of the body, to the apex of the abdomen, and

the upper portion of these segments is then of a soft and somewhat membranous

texture ; but in some cases the elytra are short, leaving a greater or less portion of the

abdomen uncovered ; this is then equally horny on both surfaces. In some cases the

wings are wanting, when the elytra are not unfrequently completely soldered together

The legs are usually constructed exclusively for walking ; but in some cases the fore

legs are converted into fossorial organs, and in others the hind legs are flattened for

swimming, or furnished with thickened thighs for saltatorial purposes. The tarsi are

generally composed of five joints ; and this appears to be the normal number. The

number varies, however, in different groups, from two to five.

The metamorphosis of the Coleoptera is as complete as in the Lepidoptera and

Hymenoptera. The larva is usually a soft fleshy grub ; although the texture of its

integuments is often leathery, or even somewhat horny, especially in the rapacious

species. The soft larvæ are almost always furnished with a horny head, armed with

distinct jaws, and usually furnished with simple eyes. They are generally furnished

with six thoracic legs (although these are sometimes wanting) , and frequently also with

anal pro-legs. The pupa are free and quiescent.

This order includes an immense number of species. It is supposed that between

thirty and forty thousand are already known ; and it cannot be doubted that many more

still remain to be discovered.

This multiplicity of species has necessitated the formation of a great number of

groups ; and so complicated is the classification of the Coleoptera, that (although, with

the exception of the Lepidoptera, no other order of insects has so much engrossed the

attention of Entomologists, ) it is still in rather an unsatisfactory state. Latreille divided

these insects into four principal sections, characterized by the number of joints in the

tarsi ; and although this character is liable to many exceptions, and can only be

regarded as applying to the majority of the insects in each group, yet, as it furnishes us

with the best means of effecting the general division of the order, we shall follow it

here to a certain extent. In the largest of these sections, the greater number of the

insects have five joints in the tarsi ; these form the section Pentamera. In a second

group, the Heteromera, most of the insects have five joints in the tarsi of the two

anterior pairs of legs, whilst the posterior tarsi are composed of only four joints. In

the Tetramera all the tarsi are usually four-jointed, and in the Trimera three-jointed.

SECTION I.-TRIMERA.

In this section, which only includes a single tribe, the tarsi apparently consist of

three joints ; although a fourth minute joint really exists at the base of the last joint,

concealed within the bilobed apex of the second. From this circumstance Mr. Westwood

has proposed the substitution of the name Pseudotrimera, for that of Trimera . The

antennæ are short and usually clavate ; the maxillæ bilobed, with shortish palpi,

usually terminated by a hatchet-shaped joint ; and the body is either oval or hemi-

spherical, and very flat beneath.

An excellent example of this tribe of Beetles is afforded by an insect that must have

been familiar to most of us from our earliest years, the Common Lady-bird ( Coccinella
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7-punctata). The numerous species of Coccinella feed principally upon Aphides, both

in the larva and perfect states. The larvae of our common species are constantly to be

met with on plants infested by Aphides ; they are of a slate colour, with yellow

tubercles and spots, and furnished with six well-developed legs. They attach them-

selves by the tail before changing to the pupa state. The colours ofthe perfect insects

run from red or yellow, with or without black spots, to black, with or without red or

yellow spots ; and as all this variety of colour may occur in individuals of the same

species, the determination of the species in this group is excessively difficult. When

touched or disturbed, the Lady-birds draw their legs close up to the body, emitting at

the same time a yellow and somewhat acrid fluid, which, according to some writers, is

a specific for the tooth-ache.

SECTION II.-TETRAMERA.

The majority of the insects, composing the three tribes included in this section,

have only four apparent joints in all the tarsi, the true fourth joint being reduced to a

very small size, and concealed within the one preceding it. As this joint exists,

however, Mr. Westwood has proposed the addition to the name of this group of the

same prefix as to the Trimera ; he accordingly calls these insects Pseudotetramera.

In the first tribe, the Phytophaga, the body is usually of a more or less ovate form,

generally very convex, rarely elongated ; the head is short, not produced into a snout,

immersed in the thorax up to the eyes ; the antennæ are shortish, usually thread-

shaped, or slightly clavate ; the mandibles are small, the maxillæ bilobed at the apex,

with the outer lobe often jointed and palpiform ; the palpi are short.

These insects rarely attain any great size, and many of them are very minute

their colors, however, especially in the larger exotic species, are often very splendid ; ir

some cases, perhaps, exceeding in brilliancy those of any other Beetles. They feed upon

plants, both in the larva and the perfect state ; and many of them do great damage

Fig. 264.-Chrysomela populi . a, Larva;

b, Pupa ; c, Imago.

Fig. 265.-Turnip-fly ; natural size

and magnified.

to crops. The Turnip-fly (Haltica nemorum, Fig. 265) , one of the most destructive

species, belongs to a group in which the posterior thighs are much thickened for

jumping.

The most singular insects belonging to this tribe are the Cassidide, or Helme

Beetles (Fig. 267), in which the body is rather flat, margined all round with dilatations

of the thorax and elytra. The dilated portion of the former completely conceals even

the head.
They are slow-moving animals, which always draw up their limbs and

mimic death when disturbed. Their larvæ are furnished with a caudal fork, pro-

jecting forwards over the back. Upon this they collect their excrement, which thus

forms a portable shelter.
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The insects of the tribe Longicornia are generally distinguishable from all other

Fig. 266.

Fig. 266.-Acanthocinus speculifer.

Fig. 267.

Fig. 267.-Cassida viridis, in its different states. a, larva ; b, the same on a leaf, with its cover-

ing of excrement ; c, pupa ; d, perfect insect.

Beetles bythe great length of their antennæ (Fig. 266), which are usually considerably

longer than the body. The body is usually elongated in its form ; the head is never

produced into a rostrum ; the mandibles are large and prominent, and the labrum is

usually distinct.

Most of these are large and elegant insects, often adorned with splendid colours, or

armed with spines upon the thorax and other parts of the body, which render their

appearance curious and even grotesque.

Their antennæ are usually filiform, or tapering towards the extremity ; but in some

cases they are toothed or pectinated, and, in a few, adorned with singular tufts of hair.

The legs are long and formed for walking, but often exhibit curious modifications ; the

elytra and wings are well developed.

One of the handsomest British Beetles is the Callichroma moschata (Fig. 180),

belonging to this tribe. It is also distinguished by its peculiar musky odour. It is

of a fine metallic green colour ; but many exotic insects nearly allied to this, are far

more splendid in appearance.

The larvae of these insects live in timber, often doing enormous injury to trees by

eating large passages through the solid wood. They are soft, fleshy grubs, generally

widened in front, almost destitute of feet. They appear to live in this condition for

several years, and afterwards probably pass a considerable time in the pupa state, asthe

perfect insects have been known to eat their way out of timber which had been for

some time worked up into furniture. These Beetles generally produce a sharp grating

sound, by the friction of the back of the prothorax upon the base of the scutellum.

The Rhynchophora, forming the third tribe of Tetramerous Beetles, are distinguished

by having the front of the head produced into a snout or rostrum, at the extremity of

which the mouth is situated. The antennæ are placed on the sides of this rostrum,

sometimes at the base, sometimes at the apex, and in all intermediate positions. They

are generally geniculated ; that is, furnished with a long basal joint, at the extremity of

which the remainder of the antennæ, which consists of shorter joints, is bent. The

extremity ofthe antennæ is more or less clavate. The tarsi are four-jointed.

The larvæ are soft, footless grubs, which usually live in the interior of the stems,

fruits, and seeds of plants, to which their ravages are often very injurious. Amongst

these the Corn-weevil (Calandra granaria) holds the first place, as its larva frequently

causes great damage in granaries. One of the commonest species is the Balaninus
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nucum (Fig. 268), or Nut-weevil, the parent of the little white grubs so frequently met

with in filberts and other nuts. This

insect has the longest rostrum of any

British Rhynchophorous Beetle, and

by means of this the female is said

to eat a small hole in the young nut

whilst its integuments are still soft.

Hereshe depositsan egg, andthelarva

when hatched eats its way into the

interior ofthe kernel, where it con-

tinues to reside until it has arrived

at maturity. It then eats its way

outofthenut, and fallsto the ground,

into which it burrows, and there un-

dergoes its transformation to the

pupa state, which, however, does

not take place until the commence-

ment of the second summer. The

history of the other species ofthe tribe appears to be very similar, although many pass

to the pupa state attached to, or inclosed within the substances upon which they have

been feeding in the larva state.

Fig. 268.-A, a branch of the filbert tree; a, a healed

wound caused by the introduction of the egg of the

Nut-weevil ; b, extremity ofthe nut; c, exit hole ofthe

grub; B, the grub of the nut-weevil; C, the pupa of

the same; D, the perfect insect (Balaninus nucum).

Most of the Rhynchophora are more or less covered with minute scales, somewhat

resembling those with which the wings of the Lepidoptera are clothed ; and these, in

many cases, exhibit a splendour of colour scarcely, if at all, inferior to that ofthe most

gorgeous of Butterflies. Even amongst our small British species, several of great

beauty areto be met with on every bank of nettles ; and few insects can boast of greater

magnificence than the well-known Diamond Beetle of Brazil (Curculio imperialis).

The insects just referred to, all possess geniculated antennæ ; but the habits of

those with straight antennæ differ but little from those of their allies. One of the best

knownis the Bruchus pisi, the larva of which is very common in the seeds of the pea ;

and to such an extent does this insect abound in some localities, that it has sometimes

occasioned the entire destruction of the pea crops. Another species, Rhynchite Bacchus,

attacks the buds and leaves of the vine, to which it often does immense injury in the

wine countries of Europe.

A considerable number of the true Rhynchophora burrow in their larva state into the

stems of trees, often forming holes of

considerable diameter in the solid wood.

They are, however, completely outdone

in this respect by the insects of the fol-

lowing sub-tribe, which have received

the name of Xylophaga, from their con-

stant habit, both in the larva and perfect

states, of boring into the solid wood of

trees. In their general structure they

resemble the Rhynchophora ; but their

heads are broad and flat, not distinctly

rostrated, and the antennæ are inserted

beneath the lateral margins of the head.

II

Fig. 269-1, 2, Tomicus typographus. 3, 4, Hy-

lurgus piniperda (natural size and magnified).

5, 6, Larva and pupa of Hylurgus.

Although these insects are of small size ,
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the damage which they occasion in forests is often enormous. The Scolytus destructor,

Fig. 270.- Track ofTomicus typographus.

a common British species, destroys

great numbers of elm-trees ; but

the ravages of some other species,

in the pine-forests of Germany, are

almost incredible. Of these the

commonest are the Tomicus typo-

graphus andthe Hylurgus piniperda

(Fig. 269) . The former receives

its name of the Typographic Beetle

from the circumstance that the

burrows formed by it in feeding

upon the soft wood, immediately

within the bark, often present a

rude resemblance to printed cha-

racters (Fig. 270). The devastations

of these apparently contemptible foes are sometimes so formidable, in the pine-forests of

Germany, that prayers for their restriction are offered up in the churches ; and we are

told that, in the year 1783, at least a million and a half of trees were destroyed by

these insects in the Hartz forest alone.

SECTION III.-HETEROMERA.

Nearly all the insects of this section of the Coleoptera have four joints in the posterior

tarsi ; whilst the other four feet are composed of five joints. They are divided by

Mr. Westwood into two tribes-the Trachelia, in which the head forms a distinct neck

behind the eyes, and the Atrachelia, which possess no distinct neck, the head being

immersed up to the eyes in the thorax.

The Trachelia are generally active diurnal insects, frequently adorned with gay

Fig. 271.-Lytta vesicatoria.

colours. Their bodies areoften

soft, the elytra flexible, and

sometimes much shorter than

the abdomen. To this tribe

belongs the Blister-fly (Lytta

vesicatoria, Fig. 271) , the im-

portant medicinal uses of

which are so well known.

These insects are commonin

the south of Europe, and

specimens have occasionally

been met with in England ;

they feed principally upon the ash. Many other insects belonging to this tribe also

contain a substance which has the effect of raising blisters when applied to the skin ;

and these are employed in their native countries in place of the Lytta vesicatoria. The

species of Meloe, several of which are found in Britain, possess this property ; which,

however, seems in all cases to increase in intensity in proportion to the heat of the

country in which the insects live. The species of Meloe are soft, sluggish Beetles, with

short elytraand no wings, whichmaybe found crawling about amongst the grass, in warm

sandy places, in the early summer. The young larvæ, on first leaving the egg, closely
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resemble those of the Strepsiptera already described (see p. 398) ; and as they attach

themselves in the same way to wild bees, it is supposed that they are afterwards

parasitic upon the bee larvæ. Hence some entomologists regard the Strepsiptera as a

group of Coleoptera nearly allied to these. The curious Ripiphorus paradoxus—a small

Beetle also belonging tothis group-is parasitic in the nests of the common Wasp ; and

many other species appear to be parasitic in their larva state. One ofthe most beautiful

of the British species is the scarlet Pyrochroa rubens, which is found about hedge-

banks in the neighbourhood of London. In the Salpingida, which appear to connect

this group with the preceding, the front ofthe head is produced into a short snout.

The Atrachelia are generally black, or of dull colours, nocturnal in their habits, and

slow in their motions, usually crawling upon the ground in

obscure situations. A feware found upon trees and plants ;

and these, in their structure, evidently approach the pre-

ceding tribe.

Avery good example of this group is furnished by the

common Blaps mortisaga (Fig. 272) , which bears the not

particularly inviting English name of the Churchyard

Beetle. These insects are generally found in dark and

dirty places about houses, in cellars and similar situations.

Another species is the Tenebrio molitor, of which the larva,

found in flower, meal, &c., is well known as the Meal-

worm. Other species live under the bark of trees, and

in decaying vegetable matter ; but comparatively few are

found in this country.

SECTION IV. PENTAMERA.

}

Fig. 272.-Churchyard Beetle

(Blaps mortisaga).

It is in this section that we find the greatest variation in the number of joints in

the tarsi. A great number of the insects of which it is composed would require to be

distributed amongst the preceding sections, if we allowed none but truly Pentamerous

beetles to be arranged here ; these, however, are exceptions to the general rule, and the

majority ofthe insects placed in this section have tarsi composed of five distinct joints.

As thenumber of Pentamerous Beetles is very great, and they exhibit a corresponding

diversity ofstructure and habit, their subordinate divisions are, of course, very nume-

rous. They may, however, be divided into eight principal tribes, of which six have the

outer lobe of the maxilla of the usual form, whilst in the other two it is jointed and

palpiform (see Fig. 171, c) . Of the former, the Serricornia are principally distinguished

by the structure of their antennæ, which are usually rather elongated, filiform, or

tapering towards the extremity, and serrated or pectinated. The penultimate joint of

the tarsi is often bilobed.

In some of these insects, forming the sub-tribe Malacodermata, the body is usually

soft, and the insects, in their general form, present a considerable resemblance to many

of the first group of Heteromera. They are further distinguished from the Sternoxia,

forming the second sub-tribe, by having the prosternum of the ordinary form, and not

produced into a spine posteriorly. Many of these, such as the insects well known to

children as Soldiers and Sailors (Telephori), are predaceous in their habits, whilst others

are wood-borers, and some feed on dry animal substances. Of the wood-boring species,

one, the Lymexylon navale, infests oak timber, to which it frequently does incredible

mischief in dockyards. It is common in the north of Europe, but appears to be rare
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in England. Other species, which also bore into timber in their larva state, are well

known by the name of the " Death Watch" (Anobium, Fig. 273), from their habit of

making a ticking noise by knocking with their jaws against thewoodwork upon which

they are standing. They are little creatures, which often do great damage to furniture

in houses. When touched, they contract their legs and counterfeit death,-a piece of

mimicry which they are said to keep up even when exposed to a heat sufficient to

Fig. 273.-Anobium striatum, natural

size and magnified .

Fig. 274.-Glow-worm (Lampyris noctiluca),
male and female.

roast them. To this group also belongs the Glow-worm (Lampyris, Fig. 274) , whose

lamp has so often been the theme of the poet's song. The female alone is lumi-

nous. It is a flat, grayish-brown creature, quite destitute of wings. The male, on the

contrary, is active, and flies well ; and the luminosity of the female appears to be

intended to attract her volatile companion. The larvae of some species of the genus

Clerus live parasitically in the nests of Bees and Wasps, feeding upon their larvæ.

In the Sternoxia the prosternum is produced in front into a lobe, and behind into a

spine, which is received in a small cavity of the mesosternum. Bythe assistance ofthis

apparatus (the spine beingdrawn out of its groove and then suddenly brought into it

again) many of these insects (the Elateride) are enabled to execute considerable springs,

when laid upon their backs. The larvae of some species are wood-borers ; those of

others live in rotten wood ; and some inhabit the ground, feeding upon the roots of

plants. One of the latter is well known to agriculturists as the Wire-worm.

Some ofthese insects are luminous in the dark. They are the Fire-flies of tropical

countries. The light is emitted from two large oval spots on the thorax. Others are

remarkable for the metallic splendour of their colours ; of these (Buprestida) very few

are found in Europe ; but the exotic species are numerous, and often attain a large

size.

The vast tribe of the Lamellicorn Beetles (Lamellicornia) is characterized byhaving

the antennæ terminated by a club, composed of several leaf-like joints, laid together

like the leaves of a book. This tribe includes an immense number of species, some of

which are amongst the largest and most splendid of insects. In the Stag Beetle

(Lucanus cervus, Fig. 91) , the leaves are short and distinct, rendering the club pecti-

nated ; whilst in the common Cockchafer (Melolontha vulgaris) they are of considerable

length, especially in the male, and fold up like the leaves of a fan. These insects fly

well, but heavily, with a loud whirring noise ; but they generally crawl slowly. The

larvæ are thick fleshy grubs (Fig. 275), furnished with a distinct head, and with six

jointed feet, and have the hinder part bent down. They live in very various situations,

in dung, in decaying vegetable matter, and in the earth, feeding upon roots. They

usually pass several years in the larva state, and change to the pupa in the interior of
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a sort ofcocoon, formed of particles of the surrounding materials, agglutinated together

by a sticky secretion (Fig. 275).

Many of the perfect insects are found in the same situations as their larvæ, espe-

cially in the case of the Dung-

feeding species. Of those which

live in rotten wood, many, like

the beautiful Rose-chafer of our

own country (Fig. 275), and its

still more splendid foreign allies,

frequent flowers in their perfect

state; and the common Cockcha-

fer, thelarva ofwhich feeds upon,

and often does great mischief to,

the roots of plants, lives entirely

upon leaves, after it has under-

gone its last change.

Many of the Dung-beetles,

amongst which the Sacred Beetle

of the Egyptians (Fig. 276),

holds a prominent place, are re-

markable for inclosing their eggs

in a small pellet of dung, which

they then roll along with their

hind legs, until they drop it into

a hole which they have dug for its reception. Others, like the common Geotrupide and

Aphodiide of our own country, are contented with depositing their eggs in the midst

of a plentiful supply of food. The forms of some of these insects are extremely curious ;

Fig. 275.-Larva, Pupa, and Imago of the Rose-beetle

(Cetonia aurata).

Fig. 276.-Scarabæus Egyptiorum. Fig. 277.-Dynastes Hercules (reduced).

and many ofthe larger tropical species are furnished with enormous horns onthe head

and thorax, which give them a singular appearance. The Dynastes Hercules (Fig. 277)

is one of the most remarkable of these. It is a native of Brazil, and is one of the

largest Beetles ; sometimes attaining a length of five inches.

The classification ofthe insectswhich we refer tothe four following tribes, and the ar-

rangement ofthe latter, are still in a most unsatisfactory state ; and almost every writer

uponthis branch of Entomology puts forth views different fromthose of his.predecessors.
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In the Helocera, which appear to make the nearest approach, both in structure and

habits, to the Lamellicorn Beetles, the antennæ are terminated by a knob, composed of

several joints, which are sometimes pressed closely together, and sometimes loosely con-

nected, so as to give the club a serrated appearance. They are further distinguished

by their flattened contractile limbs, each portion of which folds closely upon its

neighbour ; the whole, when thus reduced to the smallest compass, being received in

cavities of the lower surface of the body. This position is always assumed by these

Beetles when alarmed ; and, from this assumption ofa death-like attitude, some ofthe

commonest species have received the name of Mimic Beetles. These insects, both inthe

larva and perfect states, are commonly found in cow-dung ; a few also inhabit rotten

wood ; some are to be met with under the bark of trees, and a few in carrion. This

tribe includes two groups :-the Histeride, smallish insects, generally of a black colour,

with geniculated antennæ, and the elytra rather shorter than the body, which is usually

of a square form ; and the Byrrhida, with straight antennæ, and the elytra as long as

the abdomen. The latter are of a round or oval form, whence they have received the

name of Pill-beetles.

The next tribe, the Necrophaga, includes an immense number of small and moderate

sized insects, which live for the most part, both in the larva and perfect states, in

decomposing animal and vegetable substances. A good many are also found under the

bark of trees, and in Fungi. Like the preceding insects, these have clavate antennæ,

but their legs are not contractile. The nearest approach to the preceding tribe is made

by the Dermestida, small Beetles, clothed, like the Byrrhide, with minute hairs, which

often do great damage to skins and furs, and other dry animal matter. The commonest

species, Dermestes lardarius, has received its specific name on account of the fondness

exhibited by its curious larva for bacon.

The largest and most interesting insects belonging to this tribe, are those of the

family Silphide, which includes the Burying Beetles (Necrophori, Fig. 278) and their

allies. The Burying Beetles are prompted by their instinct to bury any small animals,

or pieces ofcarrion, as a provision for their young. In many cases several of them set

to work together, getting under the animal to be buried, and digging the earth out with

Fig. 278.-Burying Beetle (Necrophorus). Fig. 279.-Hydrophilus Caraboïdes.

their feet. In this way they will quickly bury animals many times their size, such as

mice and small birds. These insects are not uncommon. They run and fly well ; and

some ofthem are adorned with bright orange-coloured bands ; but they diffuse a most

abominable odour, arising probably from the nature of their food.

The insects of another small tribe, called Philhydrida, from their generally aquatic

habits, also have clavate antennæ, but these are usually very short, whilst the maxil-

lary palpi are of great length, and often longer than the antennæ. Most of these

insects live constantly in the water; and their legs are generally more or less flattened, to

render them efficient as natatory organs (Fig. 279). One ofthe largest British Beetles,
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the Hydrous piceus, which is not uncommon in ponds in some localities, belongs to this

tribe. It also includes a group of small hemispherical Beetles (the Sphæridiida), which

constantly inhabit dung. The aquatic species are carnivorous in their habits, and the

larger ones will often attack young frogs and fishes.

Wenow cometo a group, the location ofwhich has given much trouble to entomo-

logists, as, although it is undoubtedly nearly allied to the Necrophaga, its introduction

in the neighbourhood of that tribe always appers to interrupt some natural affinities.

The active predaceous habits of some of the larger species, of which the Goërius olens

(Fig. 280) is a very common example, seem also to point to an alliance with the true

carnivorous Beetles ; and, on

the whole, this is perhaps .

the most natural position for

these insects. They are cha-

racterized by their generally

filiform antennæ, and by the

shortness of their elytra,

which always leave a con-

siderable portion ofthe abdo-

men uncovered. The name

Brachelytra, given to the

tribe, refers to this character.

The wings, however, are
Fig. 280.-Goĕrius olens.

usually ample, and the insects fly well. They are generally of an elongated form ;

and the abdomen, which is horny on both surfaces, possesses great mobility. It

assists in tucking the wings under the elytra after flight ; and the insects generally

raise it when alarmed or angry. This attitude has obtained, for the insects

figured above, the appropriate name of Cocktails. The derivation of their other vulgar

denomination, Devil's Coach-horses, is not so clear. The larvae are very similar to the

perfect insects, both in appearance and habits. Many ofthem feed in carrion ; others in

rotten wood, and other decaying vegetable matters. The number ofjoints in the tarsi

varies greatly, but five is the prevalent number.

In the two following tribes, which close the series of Coleopterous insects, the outer

lobe ofthe maxilla is jointed and palpiform, so that these insects appear to have six

palpi. They are pre-eminently carnivorous and rapacious in their habits.

The former, constituting the tribe Hydradephaga, are characterized bytheir some-

whatflattened oval body, and by having the legs, especially the hinder pair, compressed

and fringed with bristles, so as to become powerful paddles. Many of these insects

are ofconsiderable size, the Dyticus marginalis (Fig. 281) , a species very common in

ponds, attaining a length ofmore than an inch ; whilst many foreign species are much

larger. The larva is of an elongated form, tapering towards the tail, which bears a

pair oftubular ciliated appendages, which the creature applies to the surface of the

water to obtain a supply of air for its respiration. It is as predaceous as its parent,

seizing upon other aquatic larvæ with its long curved mandibles, and quickly sucking

the juices out ofthe body of its victim. These mandibles are perforated throughout,

and it is through these tubes that the larva sucks its nourishment. When about to

change to the pupa state, the larva burrows into the bank of its native pond, and there

undergoes its transformations. The well-known Gyrini, or Whirligigs-little black

Beetles, which may be seen describing circles upon the surface of any piece of water-
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are also placed in this tribe, although their claim to such a position is rather doubtful.

B

A

Fig. 281.-Dyticus marginalis.
A, larva ; B, perfect insect. Fig. 282.-Carabus.

The insects of the last tribe, the Geodephaga, resemble those of the preceding group

in their carnivorous propensities, and in the structure of their mouths ; but their legs

are always constructed for terrestrial progression. They are exceedingly active, and

often beautiful insects ; generally nocturnal in their habits, concealing themselves

during the day under stones and in holes in the ground. The larvae are elongated,

flattened, and usually covered with a horny integument. In their predaceous habits

they resemble the perfect insects.

The insects of one family, the Cicindelida, which have received the name of Tiger-

beetles, from their eminently predaceous propensities, are more diurnal in their habits

than the rest ofthe tribe ; the common English species,

Cicindela campestris (Fig. 283), may be found flying

and running about with great agility in the hottest

sunshine. This insect is of a beautiful green colour,

with whitish spots ; and its mouth is armed with a

most formidable pair of sharp, toothed jaws. The

larvæ are of a singular form ; they live in holes in the

ground, maintaining themselves by means of a pair of

hooks placed on the enlarged eighth segment of their

body, at such a height that their heads exactly occupy

the mouth of the hole. Here they lie in wait for their

prey, which consists of other larvæ ; and the moment

one of these approaches their den, they rush upon it

with the greatest ferocity, and bear it offin their jaws.

Fig. 283.-Cicindela campestris.

DIVISION IV.-MOLLUSCA.

General Characters.-The MOLLUSCOUs division of animals consists of crea-

tures whose bodies are universally of a soft consistence. They are inclosed within a

soft, flexible skin, called the mantle, which possesses great contractile power; and their
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motions are principally performed by the extension and contraction of part of their

substance. The symmetrical arrangement of all the organs on each side of a central

line, so remarkable in the preceding division, here almost disappears, or is only recog-

nizable in the position of the organs of sense attached to the head. The nervous

system consists either of a single ganglion, giving off filaments to the various organs of

the body, or of several ganglia, placed somewhat irregularly in different parts of the

body, communicating by nervous threads with a larger mass placed in the head, or in

the neighbourhood of the oesophagus. This mass consists of several ganglia, of which

the more important, constituting the brain, are placed above the oesophagus . These are

generally accompanied by other ganglia placed below that organ, which are united by

filaments with the supracesophageal ganglia, or brain ; thus forming a ring surrounding

the oesophagus. The supracesophageal ganglia furnish the nerves to the special organs

of sense placed upon the head. The ganglia belonging to the different organs of the

body communicate with the ring surrounding the oesophagus.

Most ofthe Mollusca possess special organs oftouch, in the shape of tentacles, arms,

or lobes, situated on the head or in the neighbourhood of the mouth, or of cirri upon

other parts of the body. In addition to these organs, the skin, which is always soft,

appears to possess great sensibility. The tentacles of the Mollusca are either two or

four in number ; they are capable of being completely retracted into the head by a

process very similar to the turning in of the finger of a glove, and are again exserted

by reversing the process. The eyes, when present, are two in number, sometimes

placed immediately on the head, sometimes supported at the extremity, or on the sides,

ofthe tentacles. In the highest class the visual organs attain a perfection equal to that

exhibited bythe fishes,-the lowest class of vertebrated animals.

In some ofthe lower Mollusca small coloured points are met with, sometimes singly

in the neighbourhood of the brain, sometimes in considerable numbers on the edges of

the mantle. These, from their structure and appearance, have received the denomination

ofocelli, and have been regarded as rudimentary eyes, -a determination which, although

it may be correct in some instances, is very doubtful in others. It is remarkable, also,

that many species, which are quite destitute of eyes when arrived at their mature form,

are furnished with those organs at their first issuing from the egg.

Auditory organs appear to be possessed by nearly all the Mol-

lusca. They usually consist of small vesicles placed close to the

cephalic ganglia, containing a clear fluid and a small calcareous

concretion (otolithe), which is sometimes of a roundish, sometimes

of a crystalline figure, and is in a perpetual state of vibration.

The senses of smell and taste also appear to be exercised, to a

certain extent, by most of these animals ; but whether any organs

specially devoted to these functions really exist, must still be

I considered doubtful.

The movements of the Mollusca are generally executed by

means of a muscular organ, called the foot, which varies greatly

in its form, in accordance with the habits of the creature. The

foot consists of a mass of muscular fibres, running in various

directions, by the contraction of which its movements are effected.

In a great number of Mollusca the foot forms a flat disc (Fig.

284), which adheres to any substance to which it may be applied, and thus, by the

alternate contraction and dilation of its different parts, enables its possessor to crawl

Fig. 284. Conus
hebraicus.

P
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slowly along. In others, the foot is bent upon

causes the animal to perform a considerable leap.

Fig. 285.-Pinna, with its byssus.

itself, so that its sudden extension

The foot is also the agent by means

ofwhich the burrowing species bury

themselves in the sand or mud ; and

in the species whose instincts lead

them to bore into the solid rock, it is

also called into requisition : its sur-

face in these cases being covered

with minute silicious particles, which

assist greatly in the enlargement of

its owner's stony dwelling. But

although most Mollusca possess a

greater or less power of motion, others are confined to a single spot, during all but the

earliest period of their existence . These have no occasion for a foot, and in them this

Fig. 286.-Octopus Hawaiensis.

organ is either wholly undeveloped (as in the oyster), or serves merely to support a

glandular organ, from which a silky matter (called the byssus) is secreted, which serves
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to attach the animal to submarine objects. This modification occurs in the common

Mussel (Mytilus edulis) ; but it is still more remarkable in the Pinnæ (Fig. 285) , in

which the silky matter is of a very fine texture, and so abundant that it is woven into

small articles of wearing apparel, such as gloves and stockings.

In the highest class of Mollusca, the Cephalopoda, the mouth is surrounded by a

variable number of arms (Fig. 286), which not only serve as organs of motion, but for

the capture of prey. To render these efficient prehensile organs, they are covered on

the inner surface with numerous cup-like sucking organs.

The intestinal canal in the Mollusca presents almost every variety of form, from a

simple cavity to a complicated intestine. It is, however, always furnished with two

openings, a mouth and an anus, the latter being frequently situated on the side of the

body, not far from the anterior extremity. The liver is always of great size, generally

enveloping all the other intestines.

The circulation of the blood is effected by means of a distinct heart, which usually

communicates with a regular vascular system ; but, in some instances, the circulation

takes place in a system of sinuses or cavities amongst the organs of the body. In the

former case the heart is often composed of two or more chambers, from which large

arteries arise to convey the blood to the various organs. It is again collected in the

veins, through which it passes to the neighbourhood of the respiratory organs, where

it is aërated by contact with the surrounding medium, and then passes to the heart.

As most Mollusca are aquatic in their habits, their respiration is almost always effected
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Fig. 287.-Organs of circulation and respiration in the Cuttle Fish (Sepia) .

c, heart; as, superior artery; a, ventral artery, with its branches av ; vc, principal vein, or

vena cava ; cb, branchial hearts ; br, branchiæ ; vb, branchial vein ; bu, bulb of branchial
vein; ab, branchial arteries ; vv, ventral veins."

by means of branchise (Fig. 287) . These are usually composed of a series of minute

lamine, or of broad plates, over which the water flows. They are sometimes attached

to the surface of the body but generally inclosed within the mantle, or placed in a
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cavity in its interior, called the branchial or respiratory chamber. The water necessary

for respiration is sometimes drawn into this cavity, and again expelled by muscular

contraction. In this case its recoil frequently serves to drive the animal slowly

through the water, and some species swim with great rapidity in this manner.

other cases, the inner walls ofthe canals, through which the water passes, are lined with

cilia, by the action of which a constant current is kept up. Not unfrequently these

In

Fig. 288.-Psammobia, with long siphons.

canals are drawn out into tubes (Fig. 288) , called siphons, which are often of great

length in the burrowing species .

The air-breathing species, of which the common Snails and Slugs are well-known

examples, are furnished with a pulmonary sac or lung, into which the air penetrates ;

and where it comes in contact with the blood contained in the numerous vessels with

which the walls of the sac are supplied. Many of these animals live in water ; but

they are compelled to come to the surface to breathe ; and all ofthem appear to require

a moist atmosphere.

Most of the Mollusca are protected by a hard calcareous covering or shell, which is

secreted by the mantle, and is gradually increased in size, in proportion to the growth

of the animal . In many this is composed of a single piece (Fig. 289) , which is usually

a spiral tube, gradually increasing in size towards the open extremity, from which the

animal protrudes itself when in action. Shells of this description are called univalves.

In others the shell is composed of two pieces or valves (Fig. 290) , attached to each other

Fig. 289.- Univalve Shell (Trochus) Fig. 290.-Bivalve Suell (Pectunculus).

at one point by a hinge, which is usually furnished with an elastic ligament, serving to

open the valves, when the tension of peculiar muscles, whose office it is to keep the

shell closed, is removed. This is denominated a bivalve shell. These differences inthe



STRUCTURE AND FORMATION OF SHELL. 231

structure of the shell correspond with differences in the conformation of the animals.

The bivalve Mollusca exhibit no traces of any distinct head ; whilst, in the univalves,

this part of the body is well-marked, and usually furnished with special organs of

sense (tentacula, eyes, &c .)

The older naturalists also recognised a group of multivalve shells, or shells composed

ofseveral valves. The majority of these belonged to the Cirrhopod order of Crustacea

(page 296), which were regarded as Mollusca by the earlier observers. The Pholades,

however, which in other respects are true bivalve Mollusca, are furnished with a pair

ofaccessory plates in the neighbourhood of the hinge ; whilst the Chitons (Fig. 291) ,

a small but singular group of Mollusca, nearly

allied to the univalve Limpets, have an oval

shell composed ofeight moveable plates, which

give them a great resemblance to enormous

Woodlice ; and they have been regarded as

forming a sort oftransition towards the Arti-

culated Division. Fig. 291.-Chiton (side view) .

Many Mollusca are not furnished with a shell, or have only a small calcareous plate

inclosed within the mantle. These are called naked Mollusca ; but it is remarkable that

most of them are provided with a small shell at their first quitting the egg. In the

shell-bearing or testaceous Mollusca, this embryonic shell, which often differs greatly in

shape and texture from the shell of the mature animal, forms the commencement of

the latter, additions being constantly made to its free edge bythe secretion ofcalcareous

matter at the edge of the mantle.

Shell consists principally of carbonate of lime, with a small quantity of animal

matter. The calcareous matter is deposited in the cells of the edge of the mantle,

which are in contact with the free margin of the shell. In these it gradually increases

in quantity, until they harden, and become attached to the previous shell formation.

In this manner, as the animal continues growing, these attached portions of the mantle

are thrown off, and left behind ; and it is usually only at the margin of the shell that

the deposition of new shelly matter is effected . The delicate membranous part of the

mantle, which lines the interior of that part of the shell inhabited by the animal,

has, however, the power of secreting a thin layer of shelly matter upon the inner

surface. This is frequently of a pearly lustre ; and in many bivalves a new layer

of this substance is deposited at the same time that the size of the shell is increased by

additions to its margins,-for, it must be observed, that the formation of new shell is

not constantly going on, but appears to be subject to periodical interruptions, indicated

by lines on the surface of the shell ; these are called lines of growth. In many cases

the margin of the mantle, instead of being even, presents lobes or tubercles, which

produce corresponding irregularities, ribs, tubercles, or spines, on the surface of the

shell (Fig. 292) . In this manner, as the spines and other projections are usually

formed at the mouth of the shell, at the close of each period of growth, the surface of

the shell becomes more or less covered with a series of these prominences, each of

which indicates the conclusion of a period of increase. When these spines stand in

the way of the further growth of the shell the creature is able to remove them,

probably by the action of some solvent fluid.

The shell is almost always coated with a layer of animal matter (the epidermis), of

greater or less thickness. It is of a horny consistence, and serves to protect the shell

from the action of the carbonic acid, which is often dissolved in great quantity, espe-
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cially in fresh water. It is in fresh-water shells that this layer of epidermis attains

its greatest development, and the colours of these are generally due to it. In many

places, however, the epidermis is an insufficient protection against the corroding action

of the water, which often eats deeply into the substance of the shells of the Mollusca

Fig. 292.-Murex.

which make it their habitation.

Sexual reproduction prevails

amongst the Mollusca ; and it is

only in the lowest forms that

we meet with gemmiparous pro-

pagation. The sexes are gene-

rally on separate individuals ;

but hermaphrodism is not un-

common. Nearly all these ani-

mals are also truly oviparous,

although a few produce living

offspring ; the ova being retained

in the oviduct until the exclu-

sion of the young animals. The

eggs vary greatly in form . They

are sometimes, as in the Land-

snails, laid separately, each in-

closed in a shell of variable con-

sistence ; but in most cases they

are agglutinated together into a

mass, which sometimes takes the

form of a ribbon, attached by

one of its edges to some sub-

marine body. In some marine

species the eggs are inclosed in

leathery capsules, which are often united to form a large mass. Each capsule contains

numerous eggs.

The young Mollusk, whilst still in the egg, is almost always furnished with a

delicate, pellucid shell, even when it is ultimately to be naked. In this

case the embryonic shell is cast soon after the young animal makes its

escape from the egg. The young of the sedentary species, also, are

active at this stage of their existence, swimming freely about in the

water, until they select some spot in which to take up their permanent

abode.

Divisions.-Although these are the general characteristics of the Fig . 293.- Egg of
Lymneus, with

animals belonging to the Molluscous division, those forming the two the embryo.

first classes, the Bryozoa and the Tunicata, and especially the former,

differ from the other Mollusca in so many respects, that they have been formed into a

separate subdivision, the Molluscoids. They are distinguished from the true Mollusca,

bythe verylow development of the nervous system, which is composed only of a single

ganglion, placed in the neighbourhood of the oesophagus, and giving off nerves in

various directions. Of these two classes, the Bryozoa are characterized bythe presence

of tentacular organs in the neighbourhood of the mouth, whilst the Tunicata are desti-

tute of such organs.



THE BRYOZoa, or MOLLUSCOID POLYPES. 233

SUB-DIVISION I.-MOLLUSCOIDA.

CLASS I.- BRyozoa.

General Characters.-The class of Bryozoa is composed of small animals, which

always grow together upon a common stock, in the same manner as the compound

Polypes, with which they were formerly arranged. Each animal resides in a separate

cell, within which it can usually retract itself entirely ; the cells are sometimes soft

and flexible, sometimes horny, and sometimes calcareous. They frequently stand upon

short footstalks, rising from a tubular stock, which creeps over the surface of stones and

aquatic plants, in the same way as the horny stems of many of the hydroid polypes. In

other cases the cells are sessile, forming a crust upon submarine objects, whilst in

others the colony is attached only by its base, with the opposite extremity floating

freely in the water. In these the stock is more or less branched, and often leaf-

like.

The cells are in general partially free ; but in some of the stony species they form a

calcareous mass, presenting some resemblance to the true Corals, from which, however,

they may always be distinguished by the absence of the calcareous partitions which

the latter invariably exhibit. In some species the cells are closed by a cover when the

animal is withdrawn ; but this protection is generally wanting ; and in the species with

flexible cells, the complete retraction of the animal draws in the edges of the cell,

which then close the aperture entirely. The interior of the cell is lined by the skin of

the animal, and the cavity of the body is filled with fluid, in which the intestinal canal

floats freely. It also contains the muscles by which the animal protrudes and retracts

itself.

The fluid, which is perfectly clear and transparent, is kept in constant motion

by the action of cilia, with which the inner surface of the cavity, and the outer surface

of the intestine, are covered ; and this movement, which extends into the tube of the

common stock, is interesting to the naturalist, as it is apparently equivalent to a true

circulation of the blood.

The most characteristic peculiarity of the Bryozoa is their possession of ciliated

tentacula placed at the anterior extremity of the body. By the action of the cilia a

sort of vortex is produced in the water, by which the minute animals that constitute

the food of the creature are carried down into the mouth, which is placed between

them.

These tentacles probably serve also as respiratory organs, as they communicate

at their lases with the general cavity ; and the fluid with which this is filled appears

to circulate in the tentacles by ciliary action. The mouth leads into a muscular œso-

phagus, lelow which, nearly at the bottom of the cavity of the body, the stomach is

situated. The intestine springs from the upper part of the stomach, near the point

where the oesophagus enters, and leads to an anal opening, situated just below the

tentacula These parts are well shown in the engraving (Fig. 294) , which affords a

good illusration of the subject.

The colonies of the Bryozoa are, of course, increased by gemmiparous reproduction ;

but the establishment of new colonies takes place by the ordinary mode of propagation

by ova, and it is somewhat singular that in these sedentary animals the sexes are

frequently, if not always, on separate individuals. The sexual organs are attached
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either to the surface ofthe intestine or to the inner wall ofthe cavity of the body. They

Fig. 294.-Plumatella.

a, a group ofthe natural size ; b, three individuals magnified ; c, anus.

The individual on the left is completely retracted within its cell ; that

in the middle is seen from behind, and that on the right fromthe
side.

are seen at the bottom of

the stomach in the cen-

tral individual of the

group figured (Fig. 294) .

The contents of these

organs (ova and sperma-

tozoa) appear to be set

free in the cavity of the

body, where they are

carried from place to

place by the currents of

the nutritive fluid, and

in this manner come in

contact. The impreg-

nated eggs escape into

the water through a

minute aperture placed

close to the anus. The

embryo breaks out of the

egg inthe form ofa cii-

ated animalcule, which

swims about for some

time without change.

It then becomes up-

shaped, and by degrees

tentacles make their appearance at its upper margin, when the little creature fixes

itself by its lower extremity, and becomes a simple Bryozoon. The changes vhich

the Bryozoon undergoes, are curious. It soon begins to form buds at its base, orgives

off a creeping stem from which these arise at intervals ; and in this manner a new

colony is formed. In some cases the development of the embryo presents very remark-

able phenomena. A ciliated embryo is produced in each egg ; and in the interior of this,

whilst still inclosed in the egg, two little Bryozoa, furnished with tentacula, male their

appearance. The embryo then makes its escape, swims about for a time, and then

attaches itself, when the little creatures inclosed in it break out, and laythe foundation

of a new colony.

Divisions. The Bryozoa form two very distinct orders. In the Infundibulata,

the animals, which are all marine, are characterized by having the tentacles placed in a

circle round the mouth (Fig. 295) ; whilst in the Lophopoda, which inhabit fresh water,

these organs are situated upon two arms given off from the sides ofthe body (Fig. 294).

ORDER I.-INFUNDIBULATA.

The common Flustræ, or Sea-mats, so abundant on our shores, are wel known

examples of this order. They are flat and foliaceous in their form, presenting a consi-

derable resemblance in appearance to pale brown sea-weeds, with which they are in

fact generally confounded by sea-side visitors. But when carefully examired, these

leaf-like bodies will be found to consist of a multitude of small horny cells, opening at
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the surface ; and from each ofthese, when the polypidom is placed alive in a vessel of

sea-water, the little creatures may be seen protruding their tentacles. Many nearlyallied

species growupon the fronds ofsea-weeds, over which they spread

like athin coating of gauze, composed of similar cells, opening

ofcourse only on one side. Others are found incrusting stones

and other submarine bodies with a cellular calcareous mass.

In many species the cells are arranged so as to form a more

or less thread-like, branching polypidom ; whilst others are fur-

nished with a creeping root, from which the cells rise by stems of

greater or less length.

Some of the marine Bryozoa possess singular organs, the use

of which has not yet been satisfactorily made out. These are

attached to the polypidom, and from their close resemblance in

form to the head of a bird, have received the name of Avicularia.

They consist of a larger upper and a smaller lower piece ; the

latter being moveably articulated to its fellow ; and the whole is

frequently attached to the polypidom by a short footstalk. These

organs are constantly in motion, and at the same time the two

pieces frequently separate and close again, with a snapping move-

ment, exactly like that of a bird's bill.

ORDER II.-LOPHOPODA.

In this order, composed of inhabitants of fresh water, the Fig. 295.--Bowerbankia.

tentacles, which are more numerous than in the preceding, "mach ; d, anus.
a, esophagus ; e, sto-

are placed upon a pair of long arms, which spring from the

sides of the upper extremity of the animal, and usually describe somewhat the form

of a horse-shoe (Fig. 294) . Their cells are usually of a leathery texture, nearly

transparent, and usually spring from a rootstock of similar consistence, which creeps

along upon the surface of stones or aquatic plants, in which situations these animals

are not uncommon. In some species, however, the polypidom floats freely in the water

(Cristatella), and is of a gelatinous consistency ; in these the animals composing each

colony are usually three or four in number.

CLASS II. TUNICATA.

General Characters.-The animals forming the class Tunicata, generally present

the appearance of shapeless gelatinous masses. They are composed oftwo tunics ; an

outer, the mantle, and an inner tunic, which lines a large respiratory cavity. These

tunics are continuous at the extremities of the body, where there are large openings ;

and the animal thus constitutes a tube, furnished with double walls, which are usually

separated by a considerable space (Fig . 296) . In the numerous compound Tunicata we

find a modification of this structure. The animals forming one of these colonies are

usually united by their mantles, which form a more or less gelatinous mass, in which

the individual animals appear to be imbedded. In many ofthese the body, or at all

events the respiratory chamber, is bent round ; so that the incurrent and excurrent

orifices are brought to the same extremity of the body. In others the posterior

apertures of several animals lead into a common canal,
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The outer tunic, which is composed wholly or in great part of a substance apparently

identical with the woody fibre of plants, is usually of a tough or somewhat cartilaginous

texture. The inner tunic is frequently furnished with a variable number of muscular

bands, by means of which the internal cavity is contracted so as to expel the water

which has entered for the purpose of respiration. The space between these tunics is

occupied by a system of sinuses, through which the blood circulates.

The waterusually enters the respiratory chamber by the anterior orifice, and isthen

expelled by the posterior. In the free-swimming species this expulsion of the water

constitutes the only means of locomotion possessed by the animal, which progresses

slowly in the direction opposed to the stream of water. The respiratory function

appears to be performed to a great extent by the lining membrane of the respiratory

chamber ; but the animals are also furnished with true branchiæ, which present two

br m

Fig. 296.-Salpa.

a, anterior orifice ; p, posterior orifice; f, intestinal sac ; c, heart ; br, branchial chamber;

m, muscular bands ; n, ganglion.

different forms. In the Salpa (Fig. 296), the branchia constitutes a flat or roundish

band running through the respiratory chamber, furnished with cilia on its sides ;

in the other Tunicata, the branchial cavity contains a loose network formed of ciliated

filaments, crossing each other at right angles.

The intestinal canal is situated near the posterior part of the cavity of the body,

opening by a simple mouth from the upper part of that cavity. The mouth leads into a

winding intestine, which again opens by another aperture into the respiratory

chamber.

The heart is usually placed in the neighbourhood ofthe digestive organs ; it is ofa

somewhat tubular form, and the blood is set in motion by a gradual contraction of its

walls from one end to the other. In their circulation, if circulation it may be called,

the Tunicata exhibit a remarkable difference from all other animals. The blood does not

circulate always in the same direction ; but after a certain number of pulsations in one

direction the heart rests for a time, when its contractions commence anew in the oppo-

site direction, so that the blood really ebbs and flows.

The nervous system consists of a single large ganglion, placed towards the anterior

part of the animal, at its lower surface. Close to this is placed a vesicle containing

otolithes, and therefore probably an auditory organ ; although, from the presence
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of pigment spots upon the otolithes, it has been regarded as an eye by many

observers.

The Tunicata are all hermaphrodites ; and it appears probable that some ofthem, at

any rate, are self-impregnating. The male and female organs have been detected in

many species at the posterior extremity of the body, near the digestive system ; but

the former have been described as a liver. Besides sexual reproduction, however,

many of these animals propagate by gemmation, some forming compound colonies,

whilst others exhibit a regular " alternation ofgenerations."

Divisions.-The Tunicata have been divided into two orders, characterised by

differences in the form oftheir respiratory apparatus. The Ascidia have the branchial

organ composed of a network of square meshes ; whilst in the Biphora it consists of a

band running through the branchial chamber.

ORDER I.-ASCIDLE.

General Characters.-This order consists entirely of animals which are either

attached by the base to submarine objects, or united togetherin various ways ; sometimes

by the coalescence of their mantles, so as to form a gelatinous mass, and sometimes by

means of a sort of common stalk, very similar to the polypidom of the Bryozoa. The

efferent orifice of the branchial chamber accordingly, in almost every case, opens in the

same direction as the inhalent orifice, either by the canal being bent round within the

body of each animal, or by its communicating internally with a common canal oflarger

size, serving for several individuals. The young of the fixed Ascidians, when first

produced from the egg, are furnished with a long tail, which gives them very much

the appearance of minute Tadpoles. Ry means of this they swim about freely in

the water, until the time arrives for them to attach themselves. The tail then

gradually disappears ; the internal organs make their appearance, and the animal soon

acquires the form of its parent. In some of the compound Ascidians, however, a

somewhat different process has been observed. The tailed embryo is formed inthe egg,

but this loses the tail whilst still inclosed. Several embryos surrounding a common

canal are then formed in the substance of the original embryo, which thus constitutes

the nucleus from which a new colony is produced by gemmation.

Divisions.—The Ascidians form four great groups, orlarge families. In the com-

pound Ascidians, or Botryl-

lide (Fig. 297), the animals

are united together by the

coalescence of their mantles,

so as to form a leathery or

gelatinous mass, usually at-

tached to stones orsea-weeds ;

in this the separate animals
Botryllus. are imbedded, generally ar-

ranged in a more or less distinctly stellate

form, round a common efferent canal.

Many of them are adorned with beautiful

colours.

Fig. 297.

The second family, the Clavellinida,

contains the social Ascidians, or those in

Fig. 298.-Perophora.

t, common stem; e, stomach ; i, intestine ;

b, inhalent orifice ; a, efferent orifice.

which the bodies of the animals are united, not by the mutual adherence of their outer
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tunics, but by means of a sort of creeping stem which runs along the surface of sub-

marine objects, and gives rise at intervals to short footstalks, at the extremity of which

the animals are supported (Fig. 298) . The separate animals are produced by gem-

mation from the creeping stems, which run in various directions from the base ofthe

original founder of the colony.

The family of simple Ascidians, Ascidiida, is composed of animals which live

separately, attached by the base to submarine bodies. They usually form shapeless

masses of a cartilaginous texture, often of considerable size, which occur in great

abundance in shallow water. A few species are eaten in some countries. The incur-

rent and excurrent apertures are both situated on the upper surface of the animal,

and the former is fringed with tentacles, which appear to prevent the ingress of

injurious matters into the respiratory cavity.

The fourth family, the Pyrosomatide, appears to form a distinct transition from the

Ascidia to the following order. In the structure of the respiratory organs they agree

with the former ; and like the majority of these they are compound animals ; but the

branchial chamber runs straight through the body, with the openings at opposite

extremities ; as in the Salpa, with which they also agree closely, in the general

arrangement of their organs.

The colonies of these singular creatures are in the form of a carti-

laginous tube, open at one end. In the walls ofthis tube, formed bythe

coalescence ofthe mantles ofthe animals composing it, the bodies ofthe

Ascidians are separately imbedded ; the branchial chamber of each

passing completely through the wall from its outer to its inner surface.

These animals are found in the seas of warm climates, where they

float along in an upright position, but apparently possess no actual

locomotive power. Like all the Tunicata they are luminous in the

dark, and, in fact, appear to possess this faculty in a greater degree

than any other members ofthe class. Their cylindrical form, upright

position, and considerable size (they often attain more than a foot

soma ( reduced) . in length) , render them exceedingly beautiful objects at night ; and

they have been described as resembling little columns of fire.

Fig. 299.-Pyro-

ORDER II.-BIPHORA.

This order includes a group of free-swimming animals, usually of a glassy transpa-

rency, the bodies of which may be compared to a tube, furnished with two openings,

one for the entrance and the other for the exit of water. The walls of this tube are

composed of a distinct outer and inner tunic, the latter furnished with bands of

muscles, by the contraction of which the water is forced out ofthe cavity of the body,

producing a recoil, which drives the creature in the opposite direction. The internal

structure of these animals has already been described. They are distinguished from

those of the other order by the bandlike form of the branchia. The intestines form a

small mass above the posterior portion of the branchial cavity (Fig. 296) ; this is

usuallyof a reddish or yellowish colour, and emits a phosphorescent light in the dark ;

it is called the nucleus.

The reproduction of these animals is attended with some very remarkable circum-

stances, which were, indeed, the first facts accurately observed in favour of what, for

want of a better term, we must still denominate " the alternation of generations."

Two forms of Salpa have long been known and regarded as, at all events, specifically
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distinct from each other. In one of these the individual animals are united together

by their sides into a sort of chain, the movement of which through the water is effected

by the simultaneous expulsion of water from the respiratory chambers of all the

animals of which it is composed. In the other form the animals are always solitary ;

and these differ so much in their external appearance, and even in some points of

internal anatomy,-such as the number of muscular bands in the inner tunic,-from

isolated individuals of the social forms, that it is not at all surprising that they were

long considered as distinct species. Accurate observations, however, commencing with

those of Chamisso, published in 1819, have shown that each species of Salpa possesses

individuals of these two forms . The associated forms are furnished with genuine

reproductive organs, and produce a single young Salpa of the solitary form ; and this

again produces, by internal gemmation, a chain or series of young animals of the form

of its parent. The processes by which these different results are produced are exceed-

ingly curious and interesting. The solitary Salpa exhibit at the hinder extremity,

close tothe heart, and connected with that organ, a single vessel , divided down the middle

by a longitudinal partition . Through this the blood circulates, passing up on one side

of the partition and down on the other. Upon the outer surface of this, which is called

the gemmiferous tube by Mr. Huxley, the associated Salpa are produced, making their

appearance at first as mere buds, but gradually increasing in development with age ;

and those at the hinder extremity of the tube being much further advanced than

those nearer the heart. When mature, these young animals quit the body of the

parent by an aperture in the posterior extremity of the outer tunic, sometimes singly,

at others in a united chain, in which the animals adhere to each other with a very

variable degree of force. Each of these animais possesses both male and female organs,

the latter furnishing, apparently, but a single ovum. It seems very doubtful, however,

whether the animals are self-impregnating, as Mr. Huxley remarks, that in the species

examined by him the male organs did not appear to have arrived at their full develop-

ment when the formation of the embryo had commenced, which, indeed , takes place

before the associated Salpa leaves the body of its parent. It is singular that these

animals are not oviparous, but truly viviparous ; the embryo being suspended

within the branchial cavity of its parent, and connected with the circulatory system of

the latter by a distinct vessel, through which the blood may be seen to pass, the embryo

also exhibiting a distinct circulation of its own ; phenomena so closely in accordance

with those presented by the Mammalia, or truly viviparous Vertebrata, that naturalists

have applied the name of placenta to the vascular connexion between the parent Salpa

and its young. As the young Salpa increases in size and perfection, its connexion

with its parent is gradually narrowed, until at last it breaks away altogether, and

swims off as a free and perfect being.

The Salpa are found in all seas, but most plentifully in those of tropical climates,

which are often filled with them in such numbers that the voyager sails for days through

masses of these little gelatinous creatures. At night they are exceedingly luminous ;

and the chains of the associated forms especially are said to present a beautiful appear-

ance.

SUB-DIVISION II.-MOLLUSCA PROPER.

Divisions. In the great sub-division of the true Mollusca, of which the general

structure has already been sufficiently explained, we may distinguish five great classes, of

whichtwo are unprovided with any distinct head ( Acephala) , whilst the remainder present

ahead furnished with organs of sense (eyes, tentacles, &c.) Of the former, which are
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always furnished with a bi-valve shell, the Palliobranchiata are distinguished by having

no special breathing apparatus or gill, and bythe presence of a pair of ciliated and usually

spiral arms attached to the sides of the mouth (Fig. 301), the action of which carries the

particles offood towards that aperture ; whilst inthe Lamellibranchiata, or ordinary bi-

valve Mollusca, these arms are wanting, and the respiratory function is performed by

laminæ gills.

The Cephalophorous Mollusca are divided into classes by characters derived in a

great measure from the form and position of the organs of motion. Thus the Pteropoda

are small Mollusks, which swim freely on the high sea by means of a pair of fin-like

T

Fig. 300.-Creseis subulata.

Fig. 301.-Lingula anatina,

showing the ciliated arms.

expansions attached to the sides of the body, at or near the head (Fig. 300). The Gas-

teropoda are furnished with a fleshy foot, by the agency of which they creep slowly

along (Fig. 284) ; whilst the Cephalopoda (Fig. 286) have a circle of arms surrounding

the head, with which they not only crawl upon submarine objects, but also seize their

prey .

CLASS III.-LAMELLIBRANCHIATA.

General Characters.-The Lamellibranchiate, or ordinary Bivalve Mollusca,

are usually inclosed within a bilobed mantle, which, however, in some instances, is

entirely closed, with the exception of apertures left for the admission of the water

required for the respiratory process, and for the protrusion of the foot (Fig. 302) . In

all cases, however, the two sides of the mantle produce a calcareous shell, which is

always composed essentially of two valves ; although, in some instances, they undergo

such modifications as to render the recognition of their original structure almost unre-

cognizable. The two lobes of the mantle are always united at the upper part, where

they are also attached to the sac inclosing the body ofthe Mollusk. At this part, also,

the two valves of the shell are attached to each other by a sort of hinge, almost always

furnished with teeth, which fit into corresponding cavities in the opposite valve, and

are usually provided with an elastic ligament, which unites the two valves along the
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hinge-margin, and with an internal cartilage. The office of these elastic bodies is to
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Fig. 302.-Anatomy ofa bivalve Mollusk (Mactra) .

a, shell-muscles; b, ganglia; c, heart ; d, liver; e, mouth ; f, labial tentacles ; g, foot ;

h, stomach; i, intestine ; k, anus ; m, mantle ; n, branchiæ ; o, base of inhalent siphon;
P, base ofexhalent siphon.

open the shell, whenthe tension of certain muscles, hereafter to be described, is relaxed.

The external ligament, being

placed in such a manner that

when the shell is closed its

elastic fibres are doubled, always

tends to recover a more extended

position ; whilst the internal car-

tilage, which is lodged in pits

within the hinge-margin, is

compressed by the closing of the

shell, and of course assists in
Fig. 303.-Pholadomya alba.

opening the valves, as soon as the pressure, under which it is confined, is reduced

below its elastic force.
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Each valve of the shell is usually of a very oblique, broadly-conical form , running

up to an obtuse point, called the umbo or beak (Fig. 303) . This is the first formed part

ofthe shell ; and as the principal additions to the size of the valves are made bythe

free margins ofthe mantle, it always retains its position close to the hinge. The shell

often assumes a somewhat spiral appearance, especially at this part ; and in some cases

one or both valves exhibit the tendency to form a spire still more distinctly. The

position of the umbones generally indicates that of the different parts of the shell in

relation to those of the animal. Thus the umbones almost invariably reach the hinge-

margin in front of the ligament (see Fig. 303) ; so that the portion of the shell towards

which they tend is the anterior ; the opposite portion the posterior region. The latter

is generally the largest.

The interior ofthe shell is marked by impressions indicating the points of insertion

ofthe muscles (Fig. 304) . Of these, the principal are the impressions of the adductor

Fig. 304.-Right and left valves ofAmphidesma, showing the impressions of the adductor muscles,

the pallial line, and the pallial sinus.

muscles (Fig. 302, a), which are usually two in number, one placed in the posterior, the

other in the anterior part of the shell, the former being generally the largest. These

muscles are attached to the interior of both valves, which they close by their contrac-

tion. A linear impression, running from one of these impressions to the other, and

called the pallial line, marks the position of the muscular margin of the mantle. It is

generally more or less parallel to the margin of the shell ; but in those species which

possess retractile respiratory siphons, it is more or less indented at its posterior portion,

forming what is called the pallial sinus ; and the depth of this indentation indicates the

length ofthe retractile siphons. The margins of the shells often fit each other exactly,

so that when the valves are closed no space is left ; but in many cases the valves are

separated at one or both ends (Fig. 304) . The shell is then said to gape.

When we look at the animal inclosed in this shell, we find that, although it cer-

tainly possesses no distinct head, its mouth is easily discernible (Fig . 302) , and is always

turned towards that part of the shell which we have described as the front. This being

the anterior portion of the body, it follows that the mantle lobes and valves are placed

upon its sides ; whilst we shall find that the contrary prevails amongst the Palliobran-

chiata, in which the valves are placed upon the upper and lower surfaces ofthe animal.

Of the greatest importance to the existence ofthe animal is the power of introducing

a stream of water into the cavity of the mantle. This not only serves for the respira-

tory process, but also conveys to the creature those minute particles of organic matter

ofwhich its food consists. In the species with a closed mantle two apertures are seen at

the posterior portion ; ofthese, one serves for the admission, the other for the expulsion of
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the water. In a great number of Mollusks themargins ofthe apertures are continued into

tubes or siphons (Fig. 302), which in the burrowing species are often of great length (see

Fig. 288). In some cases the two siphons are united so as to appear like a double tube.

The branchiæ usually consist of a pair of laminæ placed on each side ofthe body, and

permeated from edge to edge by minute tubes. The walls of these tubes are composed of

minutely reticulated blood-vessels ; which, according to Messrs. Alder and Hancock, pro-

duce atexture resembling that ofa sieve, throughwhichthe water passes into the tubesby

which the gill-lamina are permeated. These communicate at the base of the gill with

an anal chamber placed at the base of the exhalent siphon, through which the water,

which has passed over the gills, and served for the purpose of respiration, is conveyed

out ofthe body. The interior of the siphons, the surface of the gills, and that of the

mantle, are all covered with cilia ; and it is by the action of these microscopic organs

that this important current of water is produced . But the sieve-like structure of the

gill-laminæ, assisted by the cilia with which they are clothed, has another office to per-

form besides that of respiration : they filter the water, collecting in grooves upon

their surface all the minute floating particles which it contained . These are carried by

the ciliary action to the edge of the branchial lamina, which is grooved, and thence

conveyed to the mouth. *

The mouth is furnished with one or two pair of labial tentacles (Fig. 302) , but is

not armed with teeth. The intestine is convoluted, and passes through the heart.

The anus opens into the base of the exhalent siphon. The liver is always voluminous.

The foot, when present, is usually of a tongue-like form ; it varies greatly in size, and

is often wanting, especially in attached shells. In some cases it gives rise to a byssus,

by which the animal fixes itself (see page 412).

Most of the bivalve Mollusca are furnished with auditory vesicles, inclosing oto-

lithes. They are generally placed close to the ganglion of the foot. A few also possess

eye-like organs, placed round the margins of the mantle. They are sometimes very

numerous. The sexes are separate ; the eggs are received amongst the branchia of

the parent, and retained there until the young have attained a considerable development.

The Lamellibranchiata are all aquatic animals, and by far the greater part of them

inhabit the sea. Afew, however, are found in fresh water.

Divisions. The classification of the bivalve Mollusca, here adopted, is founded

partly upon that lately given by Dr. Gray, in the Annals of Natural History

(May 1854) . That gentleman divides the Lamellibranchiate Mollusca into two prin-

cipal groups, or orders (sub-classes, Gray), distinguished by the presence or absence of

respiratory siphons. In the Asiphonata ( Asiphonophora, Gray), the mantle lobes are

free for the greater part of their extent, or only united at the back so as to inclose a

separate exhalent aperture. In the Siphonata (Siphonophora, Gray) , on the contrary,

the mantle lobes are more or less united ; and the respiratory orifices are both distinctly

separated, and frequently produced into long siphons.

ORDER I.-ASIPHONATA.

The Asiphonate order of bivalve Mollusca includes some of the most important of

these animals ; the common Oyster and the edible Mussel, as also the Pearl Oyster,

belonging to it. The first is the type of the tribe Ostracea, characterized by having a

Forfurther particulars, asto the structure and action of the branchia in the bivalve Mollusca,

the reader may refer to the admirable memoir of Messrs. Alder and Hancock, in the Annals and Mag.

of Nat. Hist. for Nov., 1851.

Q
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more or less orbicular shell, of which the valves are unequal. The animal reposes on, or

adheres by, the more convex of its valves. The mantle of the animal is open

throughout. The foot is sometimes entirely absent ; when present, it is small, and

usually furnished with a byssus. There is only a single adductor muscle.

The common Oyster (Ostrea edulis), which has always been a great favourite with

epicures, both ancient and modern, is found in great abundance in many parts of our

seas. They live in vast communities, called " oyster banks," each individual being

attached, by its left or convex valve, to rocks, or other submarine objects. They

spawn in May and June. The fry, called " spat" bythe fishermen, consists ofwhitish

gelatinous masses, in which the young Oysters may be discerned. These soon fix

themselves by the shell to some object. They then growrapidly ; but they are said to

occupy four years in attaining their full growth. The "native" Oysters are obtained

from artificial oyster banks, formed by transporting the fry to shallow tanks, where

Fig. 305.-Cock's-comb Oyster.

(Ostrea Crista-galli. )

their food being present in great abundance, they

thrive and acquire a finer flavour. Many other

species of the genus Ostrea are eaten in different

parts of the world. In some places Oysters grow

in such abundance, attached to one another in

masses, that they have been found as effectual in

preventing the inroads of the sea as the coral reefs

of the Pacific Islands. One of the most singular

species is the Ostrea crista-galli, or Cock's-comb

Oyster (Fig. 305), inhabiting the Indian Ocean.

The Oysters possess no foot ; but in the singular

genus Anomia, which is nearly allied to them, a

small foot makes its appearance, and takes the form

of a plug, which passes through an aperture in one

ofthe valves, and thus attaches the creature.

In the well-known and often elegant Pectens, or Scallop-shells (Fig. 306) , the foot

Fig. 306.-Pecten opercularis. Fig. 307.-Pearl Oyster (Meleagrina margaritifera).

is distinct but small, and is sometimes furnished with a byssus. These animals are

very abundant in some localities ; and some of the larger species, such as the Fecten
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maximus and P. opercularis (Fig. 306) of our own shores, are regarded as excellent

eating. Another species was worn by pilgrims to the Holy Land ; it has received the

name ofPecten Jacobus, from its having been adopted in the middle ages as the dis-

tinctive cognisance of St. James of Spain. The free edge of the mantle in the Pectens

is furnished with numerous bright ocelli.

The tribe of Aviculacea is rendered important by its including the Pearl Oyster

amongst its members. The foot in this tribe is small, and produces a byssus, by which

the animal attaches itself firmly to submarine objects. The mantle lobes are free ; the

shell usually oblique and somewhat triangular, with the valves unequal, and the hinge

usually without teeth.

Most of theshells ofthis tribe are pearly in the interior ; and as the true pearls are

merely morbid growths, they may all produce pearls of various qualities. The forma-

tion of pearls is caused by the introduction of irritating substances, such as grains of

sand, between the mantle and the shell. The irritation causes the animal to cover the

obnoxious object with layers of pearl, which generally attach the foreign body to the

interior ofthe shell. The Chinese produce pearls artificially by placing substances in

the position just described ; and we have seen some shells, to the interior of which small

metal images were attached in this manner by the pearly secretion. The Pearl Oyster

(Meleagrina margaritifera, Fig. 307) furnishes the finest pearls ; and the shells are also

imported in vast quantities ; the inner layers, known as " mother of pearl," being used

for a great number of ornamental purposes. The Pearl Oyster is found in various parts

ofthe Indian and Pacific Oceans, at a depth of about twelve fathoms, whence they are

taken by divers. The most celebrated fisheries, known to the ancients, were those of

the Persian Gulfand Ceylon. The um-

bonesofthe Aviculacea are furnishedwith

dilated lateral plates called ears ; these

are comparatively small in the Pearl

Oyster, but in the curious " Hammer

Oyster" (Malleus vulgaris, Fig. 308) , an

inhabitant of the Indian Ocean and the

shores of Australia, these appendages

attain a great length, and give the shell

very much the appearance of a hammer

or pickaxe. The Pinna, already referred

to (p. 412) , also belong to this tribe. Fig. 308.-Hammer Oyster (Malleus vulgaris).

In the Arcacea the valves of the shell are nearly equal, usually thick, and fur

Fig. 309.-Arca auriculata.

nished with a long row of similar teeth at the hinge (Fig. 309). The adductor muscles
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aretwoinnumber, and the foot is large and often furnished with a byssus, and the mantle

lobes are free all round. The Trigoniacea, which are closely allied to these, have the

foot long and bent, serving for leaping, and the hinge furnished with but few teeth.

In the Mytilacea, of which the common Mussel (Mytilus edulis) is a well-known

type, the mantle lobes are more or less united, having two siphonal apertures . The foot

is furnished with a byssus, by which the animal attaches itself, and the shell is closed

by two adductor muscles, of which the anterior is very small. The valves of the shell

are equal, generally of an elongated oval form, covered with a thick epidermis, and

usually pearly inside. The common Mussel, although greatly inferior to the Oyster,

is consumed in great quantities as an article of food . The annual consumption in

Edinburgh and Leith alone is calculated at 400 bushels, each of which is supposed to

contain 1000 muscles. The consumption for baits is still more enormous ; as many as

between thirty and forty millions being employed in this manner in the Frith of Forth.

At certain periods Mussels appear to have a deleterious effect upon persons eating them ;

but the cause of this has not yet been satisfactorily made out. Most of the Mytilacea

conceal themselves by burrowing into various substances. The Lithodomi perforate solid

rock, corals and shells. Some species make use of the byssus to spin themselves a sort

of nest. They are generally marine ; but the common Mussel may be found in fresh

water ; and a singular shell, the Dreissena polymorpha, which has recently been intro-

duced into this country from the neighbourhood of the Black Sea, is always an inha-

bitant offresh water.

The Unionacea are all inhabitants of fresh water. They have an equivalve shell,

covered with a smooth epidermis, and lined with pearly matter. The margins of the

mantle are free, for the greater part of their extent, united between the respiratory

apertures. The foot is very large, and the adductor muscles are two in number. Several

species of this tribe are found in this country ; one of the commonest being the Unio

Fig. 310.-Unio Pictorum.

pictorum (Fig. 310), so called from its shell having been formerly much used by

painters for holding their colours. All the species furnish pearls of inferior quality ;

and one species, the U. margaritiferus, an inhabitant of the mountain streams of this

country, is still collected for the sake of the pearls which it contains. The American

species are very numerous.

ORDER II.-SIPHONATA.

The first tribe, the Chamacea, includes some of the largest of molluscous animals ;
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the animal of the Tridacna gigas (or Clam-shell), weighing sometimes as much as

twenty pounds, whilst its valves occasionally attain the enormous weight of five

hundred pounds. Smaller specimens are verycommon as garden ornaments. Another

well known species is the Hippopus maculatus (Fig. 311), which is frequently employed

in the manufacture of ornamental articles. The shell in the Chamacea is very thick,

usually attached, and the hinge has one or two teeth. The mantle is closed, with

separate siphonal openings, but with the siphons obsolete, the foot very small ; and

there are two adductor muscles. In some fossil species the valves are spiral. The

recent species inhabit the seas ofwarm climates.

Fig. 311.-Hippopus maculatus. Fig. 312.-Cardium Junona.

The Cardiacea have a thick, closed, equivalve shell, with the umbones usually bent

round, so that the shell, when seen from either extremity, presents a more or less

cordate appearance (Fig. 312) . The hinge teeth are strong, from one to three in each

valve and there are usually one or two smaller teeth on each side ofthe hinge. The

mantle lobes are closed, the foot large and strong, and the siphons usually short,

although in some species they are as long as in the following tribe, and the pallial line

in these cases presents a slight sinuosity. The animal possesses two adductor

muscles.

Many ofthese shells (of which the common Cockle, Cardium edule, is a well known

example), are elegantly marked with radiating ribs, running from the umbones to the

free margins ; and in some cases the ribs are ornamented with spires of various and

singular forms. They are generally active animals, springing to a considerable height

by means of the strong, bent foot. They usually conceal themselves by burrowing in

the sand or mud. In a few species the foot forms a creeping disc. The common

Cockle is eaten, and in some localities forms an important article offood ; but it has but

little to recommend it.

The Veneracea, forming the first tribe of the bivalve Mollusks, with elongated

siphons and a distinct pallial sinus, resemble the Cardiacea in the form of the shell and

general structure . The foot is usually compressed, broad, and somewhat triangular,

serving principally as an instrument for burrowing. The Veneracea are distinguished

from the following tribe by having the respiratory siphons separate ; at all events, for

the greater part of their length. This group includes many exceedingly elegant shells,

the exotic species especially being often adorned with a most charming variety of
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colour. Some species are also ornamented with spines (Fig. 313). They generally

Fig. 313.-Cytherea spinosa,

conceal themselves by burrowing, sometimes

into the sand and mud of the sea-bottom, and

sometimes into solid rock. The principal agent

in these operations is the foot.

The Pholadacea are distinguished from the

preceding tribe by having the siphonal tubes

united through the whole or the greater partof

theirlength (Fig. 314). Likethe Veneracea, they

are all burrowing animals, and the majority

select hard substances, such as rock, wood, &c. ,

forthe construction oftheir burrows. The shells

are usually of an elongated form, gaping at one or both ends. They are closed by two

Fig. 314.-Panopæa australis.

adductor muscles. The foot is large and powerful, and the mantle is closed. The type

of the groupis the genus Pholas, spe-

cimens of which are common in the

chalk rocks of the south of England.

They are furnished with accessory

plates on the back for the protection

ofthe dorsal muscles. Another shell

belonging to this tribe is the Solen, or

Razor-shell, which burrows to a con-

siderable depth in the sand. They are

drawn from their burrows by means

of a bent iron, and are said to be very

good eating. One

of the most cele-

brated species is

the Teredo navalis,

or Ship-worm, an

animal which at-

Fig. 315.-Aspergillum vaginiferum.

a, the shell complete ; b, the perforated disc.

tains a length of one or two feet, and often does immense damage by burrowing into
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timber. In the years 1731 and 1732, it excited great alarm in Holland by boring into

the piles which assist in protecting that country from the inroads of the sea. It is a

soft, cylindrical, and somewhat worm-like animal, furnished with a pair of small shells

at its anterior extremity. A still more singular animal, belonging to this tribe, is the

Aspergillum, or Watering-pot shell (Fig. 315), which is inclosed in a calcareous tube,

in the anterior part of which the two minute valves are imbedded. The anterior

extremity of the tube is closed by a singular perforated disc (Fig. 315, 6) , andthe

opposite end is usually ornamented with several ruffle-like bands.

CLASS IV.-PALLIOBRANCHIATA.

General Characters.-The animals of this class are distinguished from the

Lamellibranchiate Mollusca by the absence of any special branchial apparatus, the

respiratory function being performed by the mantle, which is traversed by numerous

blood-vessels. They are also characterized by the possession of a pair oflong, ciliated,

and usually spiral arms, the analogues of the labial tentacles of the ordinary bivalves.

The action of the cilia with which these are clothed produces a current in the water,

that carries the particles of food to the mouth, which is situated close to their base.

From the presence of these organs the class is often termed Brachiopoda.

The valves, instead of being placed on each side of the body of the animal, are

situated above and below it ; so that they are called dorsal and ventral, instead of right

and left, valves. The central valve is usually larger than the dorsal, and projects

beyond it at the beak, where it is generally perforated to allow the passage of a mus-

cular ortendinous peduncle, by which the animal attaches itself (Fig. 316 a) . In some

cases the peduncle is wanting, and the shell is then

fixed by the beak. The connexion of the valves is

effected by a pair of teeth, springing from the ven-

tral valve, and locking into corresponding cavities

in the dorsal valve. There is no ligament, and the

valves of the shell are opened and closed by appro-

priate muscles .

a

Fig. 316. Terebratula australis .

a, shell closed, showing aperture
b, dorsal valve, with framework.

The arms are frequently supported upon a cal-

careous framework or skeleton (Fig. 316 b) , attached

to the interior of the dorsal valve ; this usually

forms two loops, springing from the neighbourhood

ofthe hinge. The arms appear to be extensible in some instances ; but in others they

are attached to the internal framework, and only the extremity is free.

The body of the animal only occupies a small portion of the cavity of the shell

close to the hinge ; it is inclosed within a strong membranous partition, in the centre

of which the mouth is seen. The intestine is convoluted, and the liver is large and

granular. All the Palliobranchiata appear to possess two hearts, each composed of an

auricle and a ventricle, situated in the neighbourhood of the oesophagus ; they are also

furnished with a complex system of vessels, which conveys the blood to the organs of

the body, and to the mantle, where it is exposed to the influence of the water.

The structure ofthe shell is very peculiar. It consists of flattened prismatic cells,

arranged in an oblique direction as regards the surfaces of the shell ; the substance of

the shell is traversed by small canals, through which little processes of the outer

layer ofthe mantle pass.

These animals are all marine ; they are found attached by the peduncle, which
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passes through the aperture in the ventral valve, suspended from rocks, corals, and

other submarine objects. The fossil species are exceedingly numerous, especially in

the older strata, in some of which they are the principal representatives of the Mol-

luscous type of structure.

Divisions.-The greater number of the species of this class are fossil ; but a good

many are still found in our seas. We may distinguish three principal groups or

families. In the first, the Craniida, the ventral valve of the

shell is usually adherent, without the intervention of a

peduncle, and the hinge is destitute of teeth. The interior

of the valves has a broad granulated border, and the disc is

marked with four deep muscular impressions (Fig. 317) .

Fig. 317.-Crania per-

sonata.

In the second group, the Terebratulido, the beak of the

ventral valve is pierced with a hole for the passage of the

peduncle (Fig. 316), and the valves are united by a hinge.

This family includes the greater part of the species, both of

recent and fossil Palliobranchiata.

In the third group, that of the Lingulide, the animal is attached by a peduncle ;

but this, instead of passing through an aperture in one of the valves, issues fromthe

interior of the shell between the umbones. The valves are nearly equal, horny, and

Fig. 318.-Lingula anatina.

flexible ; and the peduncle is very long. The best known species, the Lingula anatina

(Fig. 318), is found in the Eastern Ocean.

CLASS V.-PTEROPODA.

General Characters.-The singular little animals included in this group present

many points of resemblance with those of the following class, especially in their young

state. Hence several naturalists have united these animals with the Gasteropoda in a

single class, denominated Cephalophora, or head-bearers ; but as the Pteropods differ

greatly from the other Cephalophorous Mollusca, we have preferred leaving them as an

independent group.

They are all of small size, and furnished with a pair of broad flattened fins at the

sides ofthe head, by means of which they swim with tolerable rapidity through the

open sea. They are inhabitants of the ocean, and rarely venture near the shore, except

when driven from their favourite haunts by high winds ; on the high sea they often

abound in such profusion as to colour the surface for miles together.

The claim of many of these animals to the distinction of possessing a head, is

perhaps a debatable point ; for a considerable number present scarcely any traces either

of eyes or tentacles on the anterior extremity of the body. In other cases, however,

these organs, especially the latter, are perceptible. The ganglia are placed below the

cesophagus, the supra-oesophagral ganglia being represented by a slender ring ; they
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all possess auditory vesicles, containing otolithes. The mouth is generally unarmed,

sometimes furnished with sucking tentacles, but the oesophagus is muscular, and the

tongue frequently armed with teeth. The intestine is convoluted, and the anus usually

opens onthe right side near the neck. The circulatory system is very incomplete ;

the heart is composed oftwo cavities, and the respiratory organs are either external or

inclosed within a cavity of the mantle. The foot, which is such

an important organ in the following class, is here either entirely

wanting, or, if present, forms only a little lobe between the bases

ofthe fins.

Divisions. We distinguish two orders of Pteropoda, charac-

terized by the presence or absence of a shell.

ORDER I.-GYMNOSOMATA.

The animals of this order are distinguished by the absence of

a shell, and the distinct separation of the head from the body. The

skin is ofa firmer texture than in the following order, where it is

protected by a shell. The species of the genus Clio (Fig. 319),

belonging to this order, are found principally in the Arctic and

Antarctic Seas, where they occur in prodigious numbers. So great,

in fact, is their abundance, that although they do not exceed an

inch in length, they furnish one of the principal sources of the

nourishment of the gigantic Whales. They are usually of a beautiful blue or violet

colour, tinged with red.

ORDER II.-THECOSOMATA.

Fig. 319.-Clio

australis.

The Thecosomata are always inclosed in a shell, which is usually very delicate, and

of a glassy transparency. It varies greatly in shape, its simplest form being triangular

Fig. 320. Fig. 321. Fig. 322.

Fig. 321.-Hyalea.Fig. 320.-Shell of Cleodora pyramidata.

Fig. 322.-Eurybia Gaudichaudii.

(Fig. 320), or rather pyramidal ; but the basal portion is often somewhat globular, and



252 STRUCTURE OF THE GASTEROPODOUS MOLLUSCA.

adorned with two or three projecting angles or spines (Fig. 321) . The head is less

distinctly separated from the body than in the Gymnosomata ; the foot is obsolete, and

the respiratory organs are inclosed within a cavity of the mantle.

Some of the most beautiful and best known species belong to the genus Hyalea

Fig. 323.-Limacina rostralis.

(Fig. 321 ), so called from the glassy tex-

ture of their shells. In Eurybia (Fig.

322) the animal and shell are sub-globular

in shape, without points proceeding from

the latter. In a few genera the shells

acquire a spiral form ; thus in Limacina

(Fig. 323), a genus of minute Mollusks

found in the Arctic and Antarctic Seas, the

shell resembles that of a little Nautilus in its form ; whilst in Spirialis, it forms a little

pointed spire, furnished with a minute glassy operculum.

CLASS VI. GASTEROPODA.

General Characters.-The most striking characteristic of the Gasteropoda con-

sists in the structure of the locomotive organ. This, which is well shown in the

common Snails, consists of a broad, muscular, disc-like foot, attached to the ventral

surface (whence the name), upon which the animal creeps slowly along with a sort of

gliding motion. This form of foot is presented by nearly all the animals referred to

this class ; although, in a few species, it is so greatly modified, that at the first glance it

would not be taken for the same organ.

The head is always distinct, usually furnished with tentacles and eyes. The opening

of the mouth is placed in its lower surface ; it is often furnished with a protrusible

proboscis, and armed with one or two teeth or jaws inserted in its upper part. The

lower part ofthe mouth and oesophagus is occupied by the tongue, a long ribbon-shaped

organ, sometimes longer than the whole body, covered on its upper surface with an

immense number of minute silicious teeth, which are employed, with the assistance of

the upperjaws, in dividing the food. The arrangement and form of these lingual teeth,

as they are called, are very constant in the different groups ; they have been lately

employed as valuable characters in the classification of these animals. The lingual

ribbon is rolled up posteriorly ; and it is supposed that it is unrolled and brought

forward by degrees, in order that new teeth may take the place of those that have been

abraded by use.

The intestinal canal is usually simple and membranous. Insome species, however,

the stomach has thickened walls, furnished internally with horny ridges or teeth . The

intestine winds amongst the other viscera, and the anus is situated on the right side of

the anterior part of the body. The liver is very voluminous, and usually envelops

the other intestines ; and nearly all the Gasteropoda possess salivary glands in the

neighbourhood of the mouth.

Respiration is generally effected by means of branchiæ, placed sometimes on the

surface ofthe body, but more commonly in a special cavity in the back of the mantle,

the aperture of which is situated over the neck. The margins of this aperture are often

produced into a siphon, which projects over the head of the animal ; the water, after

traversing the gills, passes off by a separate aperture, situated on the right side of the

body and this is also siphonate in some instances. The branchia are plumose or

branched organs. As a general rule, only those of the right side are developed; but in

:
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some cases the animals are symmetrical in this respect. In the Land-snails, and a few

fresh-water Mollusks, the respiratory function is performed by a pulmonary sac,

728 vb ab b ov

ta

Fig. 324.-Anatomy ofTurbo Pica.

P, foot ; o, operculum ; t, proboscis ; ta, tentacula ; y, eyes ; m, mantle opened longitudinally, to

showthe disposition of the respiratory cavity ; f, anterior border of the mantle, which, in its

natural position, covers the back ofthe animal, leaving a wide slit by which the water enters the

branchial cavity; b, the gills ; vb, branchial vein, returning to the heart, c; ab, branchial
artery; a, anus ; i, intestine ; e, stomach and liver ; ov, oviduct. On the upper side of the neck

are seen the cephalic ganglion , and the salivary glands ; and at dis shown afringed membrane,

which forms the lower border of the left side of the opening that leads to the respiratory
cavities .

hollowed out in the right side ofthe body near the neck, and opening externally at that

point by an aperture which the animal can open or close at pleasure.

The heart consists of two chambers, and is generally placed in the neighbourhood

of the branchiæ. The blood leaves the heart by a large artery, which generally soon

divides into two branches, one running to the head and anterior part of the body, the

other to the posterior organs. On its return the blood does not appear to be confined

within true veins ; it flows through the interstices of the organs, and is at last collected

into particular canals, by which it is conveyed to the respiratory organs, whence it

passes again to the heart.

The nervous system varies greatly in development, and in the arrangement of its

parts ; but in all, the centre is formed by an oesophageal ring or collar, composed of

several ganglia united by nervous filaments. The supra-oesophageal ganglia are some-

times distinct, sometimes fused into a mass ; they always give off the nerves ofthe

organs of sensation situated on the head. The ganglia which supply nerves to the

foot, the mantle, the intestines and other organs of the body, are connected, by means

of nervous filaments, with the ganglia placed below the oesophagus. The organs ofthe

senses consist of tentacles of very various forms : of a pair of eyes, placed sometimes

onthe head itself, sometimes on the sides of the tentacles, or supported upon separate
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stalks ; and of a pair of auditory vesicles, containing otolithes, generally placed near

the base ofthe tentacles, and either immediately in contact with the brain, or connected

with it by a short nerve. No special organs of smell or taste have been detected inthe

Gasteropoda, although we may infer, from the discrimination exercised by the animals

in the choice of their food, that they are not destitute of these senses.

The general form of the body, in the Gasteropoda, is very characteristic ofthe class.

From the great preponderance of one side of the body over the other, the whole

acquires, during growth, a spiral form ; and it is only in some naked species, and in

those which have branchiæ equally developed on both sides, that we find the body

symmetrical . The shell with which the animals are furnished, and which, as in the

other Mollusca, is secreted by the edge ofthe mantle, partakes of this form. It is almost

always composed of a single piece (univalve), and usually forms a conical tube, twisted

pirally (Fig. 289). This tube, however, is rarely perfect, the inner wall of each whorl

as the convolutions of the spire are termed) being usually formed by the surface of the

preceding whorl, which the animal covers with a thin coating of shelly matter. In

the majority of these shells the spire takes an oblique direction, so that the shell has a

pointed apex, and goes on increasing in breadthtowards the lower extremity (Fig. 325).

In some, however, the whorls are rolled one upon another in the same plane, producing a

discoid shell (Fig. 326) ; and we meet with every possible gradation of form between

the extremes of obliquity and flatness. In Scalaria, the tube of the shell is perfect,

althoughthe whorls areclosely

applied to each other ; but in

Vermetus and some others, the

shell forms a simple more or

less contorted tube. The same

thing occurs in monstrous

varieties of regularly spiral

shells ; and afewspecies which

inhabit a spiral shell until

they attain a certain size,

afterwards add to it by form-

ing a straight tube of the

diameter ofthe aperture. As

the right side of the Gastero-

poda is almost always the

largest, the convexity of the

spire is, of course, turned

in this direction, and the

shells follow the same rule. These normal shells are called dextral ; in a few

species, however, and in some monstrosities of dextral species, the spire turns in the

opposite direction : these are called sinistral shells. In the truly spiral shells, the

progressive winding of the tube produces a more or less distinct central axis, or pillar,

called the columella, which runs from the base to the apex of the shell, and forms

the inner margin of the aperture from which the animal protrudes when in motion.

This pillar is usually hollow, and terminates at the base ofthe shell by a small opening,

called the umbilicus. The margins of the aperture are called the lips ; the outer lip

(labrum) forms the convexity of the shell ; the inner lip (labium) is usually formed by the

columella, and is hence denominated the columellar lip. The two lips are sometimes con-

Fig. 325.- Pirena. Fig. 326.-Ampullaria.
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tinuous, but more commonly separated by a notch, which is often, in the siphonated

species, produced into a canal. The junction of the outer lip with the preceding whorl

is also frequently marked with a notch, for the reception ofthe excurrent siphon. The

outer lip is frequently reflexed, or furnished with spines or tubercles ; its margin is

sometimes turned inwards, and both lips are not unfrequently furnished with teeth or

other projections on the inside. The last whorl of the shell is called the body whorl,

from its receiving the body of the animal when retracted. The remaining whorls

form the spire; and the impressed line which separates the whorls is the suture.

Agreat number of the Gasteropoda close the aperture of their shell with a small

horny or calcareous plate, called the operculum, which is attached to the hinder part of

the foot, and is drawn into the mouth ofthe shell by the contraction of the animal. It

is seen in the young animal whilst still in the egg ; and this forms the nucleus of all

subsequent growth . It varies greatly in its form, being sometimes composed of con-

centric layers, sometimes spiral, sometimes oval or sub-circular, with the nucleus placed

b

Fig. 328.-Forms of opercula. a, spiral ( Turbo) ; b, lamellar, with marginal nucleus (Murex);

c, appendiculate (Nerita).

at one side, or at the extremity ; sometimes irregular in form, or furnished with

appendages ( see Fig. 328) .

Most of the Gasteropoda are strictly oviparous animals ; but a few are ovo-viviparous ;

the eggs being retained in the oviducts until the exclusion of the young, and even until

these have attained a considerable development. The sexes are generally on separate

individuals, but a considerable number are hermaphrodites ; these, however, require

mutual impregnation to fertilize the ova . The orifices ofthe generative organs are usually

situated on the right side of the body, in the neighbourhood of the anus. The mode

in which the ova are deposited, and their arrangement, have already been briefly

referred to (see page 416) . The young Mollusk is always provided with a shell whilst

in the egg ; this, however, is cast off, soon after hatching, by most of the naked species.

The young of the air-breathing species resemble their parents in every respect except

size ; but those of the branchiferous species are furnished with a pair of fin-like expan-

sions, resembling those of the Pteropoda, by means of which they swim freely through

the water.

Divisions.-The Gasteropoda may be divided into two sub-classes, the Heteropoda

and the Gasteropoda proper ; the former including only a single order, whilst the latter

are divided into two great orders, called Branchifera and Pulmonifera, from the nature

oftheir respective respiratory organs.

SUB-CLASS AND ORDER I.-HETEROPODA.

General Characters.-The animals of this group, the Nucleobranchiata of some

authors, are all inhabitants of the ocean, where they swim about rapidly, the whole

structure of their bodies being adapted particularly to this mode of existence. The foot,

when present, is converted into a broad, flattened, fin-like organ (Fig. 328) , furnished
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with a small sucker, by which the animals adhere to floating sea-weeds. The whole

body is usually compressed ; and it is bythe fin-like action of the tail that the crea-

tures swim. The head is distinct, and usually furnished with a pair of tentacles and

w
w

Fig. 329.-Carinaria.

eyes; the mouth is gene-

rally furnished with along

proboscis. In the typical

forms, the intestines, with

the heart and generative

organs, are collected into

a mass on the back ofthe

animal ; this is inclosed in

a shell, round the interior

of which the comb-like

branchia are situated.

The animals are usually

of a transparent gelatinous texture ; they swim with the back downwards, and

appear to feed upon minute marine animals.

Divisions. In the Atlantide (Fig . 330) , the shell is spiral, and large enough to

Fig. 330.-Atlanta Kerandreni.

bilobed caudal fin (Fig. 331) .

contain the whole animal when contracted ; and the gills

are contained in a regular branchial cavity. They often

possess a delicate operculum.

The Firolida are either entirely naked, or furnished with

a small, conical, keeled shell, which incloses the intestinal

nucleus (Fig. 329) . The Firole are destitute ofa shell.

The Sagittida form a third small family, whose title to

this position is, however, by no means certain. They are

little, fish-like animals, furnished with one or two pairs of

fin-like organs on the body, and with a broad and usually

The head is distinct, and the mouth armed with several

Fig. 331.-Sagitta.

pairs of lateral hook-like jaws. They are of small size, and swim with great rapidity.

They have hitherto been found principally in the North Sea and in the Mediterranean.

The name of Sagitta, given to these animals, refers to their arrow-like appearance.

SUB-CLASS II.-GASTEROPODA PROPER.

In the true Gasteropoda, which exhibit the structure of the foot, and the general

structure of the body, already described as characteristic of the class, we distinguish

two great orders, the Branchifera, furnished with gills, and the Pulmonifera, which

respire bypulmonary sacs. Besides this important difference in structure, the branchi-

ferous Gasteropoda pass through a distinct larval state ; usually issuing from the egg

in a very different form from that they are ultimately to assume, as already described

at page 439. The pulmoniferous species undergo no metamorphosis.
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ORDER II. BRANCHIFERA.

The general characters of this group are given above. It is divided into two sub-

orders, characterized by the position ofthe branchia.

SUB-ORDER I.-OPISTHOBRANCHIATA.

General Characters.—In the animals forming this sub-order, the branchiæ are

not generally inclosed within a cavity of the mantle, but more or less exposed on the

back or sides ofthe animal, generally towards the posterior portion ; and the auricle of

the heart, which receives the blood from the gills, is placed behind the ventricle. All

these animals are hermaphrodites ; few of them are inclosed in a shell ; some have an

internal shell, but the majority are naked.

Divisions.-This sub-order includes two principal groups. In the first, the

Tectibranchiata, the animals are generally furnished with a shell, and the branchise are

covered either by the shell or the mantle. The Bullide, or bubble-shells, have a

delicate cylindrical or globose shell, which is more or less inclosed within the mantle ;

the head is flat, with broad tentacular lobes ; the foot is large, and often furnished with

lateral lobes, which the animal is said to use in swimming ; the gill is single, placed

on the right side of the back, and concealed by the shell. They are carnivorous in

their habits, and are furnished with a gizzard, in the walls of which several calcareous

plates are imbedded.

In the Aplysiada the shell is either absent or rudimentary. The animal is slug-like

in its form ; the head is distinct, and furnished with tentacles and eyes, and the sides of

the mantle are very large, and reflected upwards, so as to cover the back and branchial

plume. The tentacles are turned back like ears ; whence the name of sea- hares com-

monly applied to these animals. They live upon sea-weeds, from which they derive

their principal nourishment, although they also feed upon animal substances. When

alarmed or molested, they emit a violet or reddish fluid from the mantle, which was

long supposed to be of a poisonous nature ; although, according to recent observations,

it is quite harmless.

The Pleurobranchide are also usually furnished with a shell, which, however, is often

concealed by the mantle ; the foot is usually very large, and the feather-like gill is

concealed between a fold of the mantle and the foot. The shell is sometimes limpet-

like in its shape ; one of them, inhabiting the Indian and Chinese Seas, is commonly

known as the Umbrella shell. The Phyllidide are nearly allied to these, but have no

shell, and the branchiæ are placed on both sides of the body, beneath a fold of the

mantle.

In the second great group, the Nudibranchiata, the animals are shell-less, and the

branchia are placed on the back or along the sides of the body, without any covering.

These animals are also hermaphrodites. These elegant and delicate little creatures,

which are often adorned with the most pleasing colours, are generally found near the

coasts, crawling upon sea-weeds. They are very carnivorous in their habits, feeding prin-

cipally upon zoophytes. A most admirable monograph of the British species, by Messrs.

Alder and Hancock, has been published by the Ray Society. The Nudibranchiate

Mollusks are distributed into three families. In the Eolidida, the branchia are

arranged along each side of the back, which is also furnished with peculiar appendages,

into which processes of the liver and stomach pass, and the tentacles are not retractile.
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These animals generally resemble little slugs, with tufts of filaments along the sides

Fig. 332.-Eolis.

(Fig. 332) ; but some species present a very singular appearance, having the body very

slender, and the gill tufts supported at the extremities of lateral foot-

stalks (Fig. 333). The Tritoniide often resemble the preceding in ap-

pearance, but they are destitute of the cœcal prolongations of the in-

testines, and havethetentacles

Fig. 333.-Glaucus

Forsteri.

sheathed and retractile. The

Doride are generally of a

broader form and larger size

than the animals of the pre-

ceding families, from which

they are distinguished by

Fig. 334.-Doris.

having the branchia placed in a circle on the back, generally

towards the hinder parts. The branchia are elegant, arborescent organs ; the foot is

much smaller than the mantle.

SUB-ORDER II.-PROSOBRANCHIATA.

General Characters.-This sub-order is far more extensive than the preceding,

and the characters bywhich it is circumscribed are far more distinct. All the animals

referred to this group possess a shell, within which they can

usually retract themselves entirely at pleasure, and this is

almost always of a spiral form ; the mantle forms an arched

chamber, immediately over the neck, in which the branchia

are situated, together with the orifices of the alimentary and

generative organs ; and, as a necessary consequence of this

anterior position of the gills, the blood flows back towards

the heart, and the auricle of the latter organ is placed in front

of the ventricle. The sexes are almost always distinct, and

nearly all the species are marine.

Fig. 335.-Animal of Den-

talium, with the ante-

rior part of the mantle

removed.

Divisions.-The Prosobranchiata may be divided into

three principal groups. In the first, the Cirrhobranchiata,

including only a single family, the Dentaliida, or tooth-shells,

the animal is so anomalous in its form that it was placed

by Cuvier and other observers amongst the Annelides. The

shell is tubular, gradually tapering from one end to the

other, and gently curved throughout its whole length, so as

to have the appearance of a miniature Elephant's tusk (Fig.

336); hencethe commonest species (Dentalium entalis) is popu-

larly denominated the Elephant's tooth. It has an aperture

at each end, that at the narrower extremity being very small. The animal (Fig. 335) in-

habiting this shell is of a cylindrical form, inclosed in a sac-like mantle, from the anterior

extremity ofwhich the tip of the foot is protruded. The head is situated at the middle

a, foot ; b, branchise, with

the headbetweenthem ;

c, anal tubercle.
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of the upper part of the body, and on each side of it are the symmetrical cirrus-like

branchise. The anus opens at the posterior part of the body. The Dentaliide are

Fig. 336.-Dentalium, with foot protruded.

carnivorous, feeding upon minute marine animals. They live in sand or mud, in which

they bury themselves by means of the foot. A good many species are known, of

whichseveral inhabit the British seas.

In the Cyclobranchiata the branchiæ are ususually placed all round the body, in the

space between the margin ofthe foot and the mantle, although in some species they are

situated in a cavity over the neck. The Patellida, or Limpets, may be considered as

thetypes of this group ; they are inclosed in a conical shell (Fig. 337) , the interior of

Fig. 337.-Limpet (Patella). Fig. 338.-Chiton.

which is entirely occupied by the animal ; the foot is very large, and by means of it

the Limpet fixes its little residence so firmly to rocks and other objects, that it is not to

be detached without great difficulty. They feed on vegetable matters, and occur in

great abundance in many situations ; they are often used as food by the poorer classes,

and are also collected in great numbers for baits. The Chitonida resemble the Limpets

in the situation of their branchia ; but these organs only run round the posterior part

of the body. The shell inthe Chitons (Fig. 338) is composed of eight calcareous plates,

overlapping one another at the edges, and united by a strong leathery mantle, which

forms a border all round the shell. They adhere to rocks like the Limpets. Our

British species are all small ; but many tropical species attain a considerable size, and

ofthese the muscular foot is often eaten by the natives of the countries in which they

occur.

The Pectinibranchiata exhibit the characters of the sub-order in their greatest per-

fection ; the branchia are usually single, and inclosed in a cavity over the neck of

the animal.

The Calyptraida have a Limpet-like shell, which is usually somewhat spiral at the

apex, and frequently furnished with a sort of shelf of shelly matter in the interior.

They appear to pass a perfectly sedentary life, attached to stones and rocks, to the

irregularities in the surface of which their shells usually adapt themselves. In the

Haliotide the spiral conformation of the shell goes a little further, and there is a per-

foration or notch for the passage of the anal siphon at the posterior margin. In the
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common Ear-shells these perforations are arranged in a row along the back ofthe shell

Theanimal has a short muzzle and two branchial plumes. The Fissurellide, which are

nearly allied to these, have ashell closely resembling that of the Limpet in form, but

perforated at the apex for the passage of the anal current.

The family Ianthinide contains a few species of oceanic Mollusca, which possess a

shell almost exactly resembling that of a common Land-snail ; it is of a delicate

texture, deep violet at the base, and with the spire white. The animal has two

branchial plumes, a muzzle-shaped head, with tentacles, but without eyes, and a very

small foot, which, however, secretes a remarkable structure, considered to be the

analogue of the operculum. It consists of a large raft, composed of numerous horny

vesicles filled with air, to the under surface ofwhich the animal attaches its eggs, and thus

floats about at the surface of the water, being supported by the buoyancy of the float.

The Ianthinide are carnivorous animals ; they often occur in vast numbers in the

Atlantic, and are sometimes driven by stress of weather upon the southern shores of our

island.

In the Naticide the shell, which is globular, composed of few whorls, and opening

with an entire aperture, is partially inclosed in the mantle ; the foot is very large,

furnished in front with a broad lobe, which conceals the head, and behind which the

tentacles rise. The mouth has a long retractile proboscis, and the animals are carni-

vorous in their habits. They are all marine. Inthe Turbinida, the shell is more or

less conical or pyramidal, generally with a distinct umbilicus (Fig. 289), and the

aperture is closed by aspiral operculum (Fig. 328 a). The animal has a short muzzle ;

the tentacles are long and slender, with the eyes supported upon short footstalks at

their bases ; the sides are frequently furnished with tentacular cirri , and the branchial

plume is single. The shells are generally pearly in the interior. These animals are

very numerous, and widely distributed ; they are all marine, and feed on vegetable

substances. The pyramidal Trochi, or top-shells, are very common on all our coasts.

Nearly allied to the Turbinide are the Neritide, a small family of Mollusks, fur-

nished with a thick and somewhat globose

shell, with a small spire (Fig. 339), and

the margins of the aperture turned in and

toothed. The columellar lip has a pro-

jecting plate, behind which the inner walls

of the spire are removed ; so that the inte-

rior of the shell presents a simple cavity.

The animals have a broad foot, a broad

muzzle, and very long tentacles, at the

base of which the eyes are placed upon

short footstalks. Most of them are marine;

but one genus, the Neritina, inhabits fresh

water. The mouth of the shell is closed by an appendiculate operculum (Fig. 328 a).

In the large family of Turritellida, the shell exhibits a great variety of form, being

sometimes semi-globular, with a short spire, or even discoid, and sometimes much

elongated and tapering gradually to the apex. The aperture is entire, and closed by an

operculum, which is usually horny and spiral. The animal has long slender tentacles,

which usually bear the eyes on their outer surface, at or near the base. The head is

generally short and broad, without a proboscis, and the rows of teeth on the lingual

ribbon are arranged in rows of seven.

Fig. 339.-Nerita polita.
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Most of these animals are marine, but several genera are found in fresh water; of

these the Paludina vivipara, which is common in Britain, is, as its name implies, vivi-

parous, the young being hatched and retained within the oviduct until they have

attained a considerable development. The Ampullaria are furnished with a long

siphon. They also inhabit fresh waters, and often possess beautiful shells (Fig. 326).

The common Periwinkle (Littorina littorea) also belongs to this family. In the genus

Vermetus and its allies, the whorls of the spire are separated for the greater part of

their length, giving the shell the appearance of a twisted tube ; from this circum-

stance they were referred to the Annelides before the animal was known.

The Cerithiida have an elongated spiral shell, with the outer margin of the aper-

ture more or less dilated, and the base produced into a slight siphonal canal (Fig. 340).

The aperture is closed by a horny, spiral

operculum. The animal has a short

muzzle, and long, slender tentacles,

having the eyes on the outside, at a

short distance from the base. In the

Aporrhaïs pes pelecani, the margin ofthe

aperture is much dilated, and the siphonal

Fig. 340.-Cerithium granulosum.

canal very distinct, forming a transition to the next family.

The animals ofthe following families are all carnivorous in their habits ; they have

spiral shells, with the aperture notched, or produced into a canal at the anterior extre-

mity. They are all furnished with a retractile proboscis.

Fig. 341.-Strombus.

The Strombida have the outer lip of the shell much expanded, and notched in the

neighbourhood of the siphonal canal the operculum is elongated, and toothed along

the outer margin. The foot is narrow, and ill adapted for creeping ; but the animals

are active, and leap well. The proboscis is long and thick ; the eyes large, and

supported upon long stout footstalks, from the sides of which the short tentacles take

their rise. The operculum is borne upon a curious process ofthe foot (see Fig. 341).

The dilated margin of the aperture is often singularly toothed, or furnished with large

spines, as in the well-known Scorpion-shells (Pteroceras) . The Strombide feed princi-

pally upon carrion, and many ofthem are oflarge size.
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In the vast family of Muricide, the outer margin of the shell is not notched near

the canal ; the canal itself is sometimes produced in a line with the axis of the shell,

and sometimes reflexed. The animal has a long proboscis, with which it bores through

the shells of other Mollusca, shortish tentacles, which sometimes bear the eyes, and a

broad foot adapted for crawling. The Muricida are all marine, predatory animals.

Their shells are generally ornamented with spines (Fig. 292), which often assume the

most singular forms. Many ofthe exotic species are of exceedingly beautiful colours,

and some are of considerable value. The large Helmet-shells (Cassis) are much

employed in the manufacture of cameos ; some of the species, such as the Whelks

(Buccinum), are eaten ; and it is supposed that the celebrated purple dye of the ancients

was obtained from some Mollusk belonging to this family. Inthe nearly-allied family,

Volutide, which also contains many elegantly-marked shells (Fig. 342), the outer

margin of the aperture is not reflexed, the canal is reduced to a notch, and the innerlip

is plaited. The shell is more or less enveloped in the mantle ; the foot is broad, and

bears no operculum. These animals resemble the Muricide in their habits ; they are

found principally in the tropical seas.

The beautiful animals, forming the family Conide, arenearly allied to the preceding

Their shells are ofa reversed nonical form, becoming broader towards the apex, the spire

beingoften quite flat ; the aperture is long and narrow, and the operculum is very small.

Fig. 343.-Cypræa tigris.

Fig. 342.-Voluta undulata.

The teeth on the lingual ribbon are arranged in pairs.

animals, which are said to bite severely when touched.

Fig. 344.-Adult Cypræa.

These are exceedingly predatory

Many of the shell sare exceed
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ingly elegant, and some of the rare species have realised almost fabulous prices. In the

Cypræida, one species of which, the Cypræa tigris (Fig. 343) , is so common that it must

be familiar to every one, the shell presents a very different appearance at different ages.

In the young state it is distinctly spiral, with a plain outer lip ; but as it increases in

age, the whorls are brought into the same plane, and in course of time the spire is

usually entirely concealed. At the same time the outer lip becomes thickened, turned

in and dentated, producing the appearance shown at Fig. 344. The animal greatly

resembles that of the Volutida ; but the mantle usually covers nearly the whole of the

shell, and deposits upon its surface the enamel which contributes so much to the beau-

tiful appearance of these shells. The Cypræide are found in great abundance in the

seas of the tropical parts of the world ; many of them are much sought after by

collectors, and several of the smaller species are applied to ornamental purposes by the

natives of the countries where they are found. The Cypræa moneta, or Money -cowry,

stands in lieu of coin with the negroes of Western Africa ; and other species are made

use ofinthe same way amongst uncivilized people.

ORDER III.-PULMONIFERA.

The Pulmoniferous, or air-breathing Mollusca, including the land snails and their

allies, are distinguished, as we have already stated, not only by the structure of their

respiratory organs, but also by their young being hatched in a form closely resembling

that ofthe parents.

Divisions. They are divided into two great groups, the operculated and the

inoperculated Pulmonifera.

The operculated species form only a single family, the Cyclostomida, composed of

snail-like animals, with thin spiral shells, of which the margins are usually reflexed

all round. They have only two tentacles, with the eyes inserted in their basal portion .

The Cyclostomida, also , differ from the majority of the Pulmonifera, in being unisexual.

Of the inoperculated section, the common land snails may be taken as the type.

They form the family Helicida, characterized by their ample external shell, within

which the animal can retract itself entirely, and by their possession of four tentacles,

upon the summits of the longest of which the eyes are situated. This is a very extensive

family ofherbivorous Mollusks, which are found in great abundance in all parts of the

world.

The Limacidæ, or Slugs , resemble the snails in the form of the body, in the number

and structure of the tentacles, and in their habits ; but their shell is very small or rudi-

mentary, and usually concealed in the interior of the mantle. The littlefamily Oncidiida

consists ofsmall, slug- like animals (Fig. 345), covered with a leathery

mantle, but quite destitute of a shell. The head is furnished with either

two or four tentacles. They are generally found in marshy place

upon aquatic plants ; but some of them inhabit the sea-coast, within

reach of the waves. They are mostly inhabitants of warm climates.

In the Limnaida, or Pond Snails (Fig. 7) , the shell is ample ;

but the tentacles are only two in number, with the eyes sessile near

their bases. The shell is thin and horny, with the aperture simple ;

whilst in the Auriculida, which frequently inhabit the sea-shore, the Fig. 345. - Onci-

shell is much stronger, with the margins of the aperture thickened

and notched.

dium .

In these the tentacles are also two ; but the eyes are situated on the

head.
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CLASS VII.-CEPHALOPODA.

General Characters.-In their structure and habits the animals forming this

class present a considerable advance upon the other Mollusca-an advance so great, in

fact, that by several zoologists they have been regarded as forming a distinct primary

division ofthe animal kingdom. This view is supported by the presence of a rudi-

mentary cartilaginous cephalic skeleton in these animals, and also by a peculiarity in

the development of the embryo, which is not effected as in the other Mollusca.

Their most striking character is afforded by the locomotive organs, which consist of

a circle of tentacles, or arms, arranged round the head, and furnished on their inner

surface with numerous sucking-cups, which enable the animal to take a firm grasp of

any object (Fig. 286) . By means of these arms the Cephalopoda creep along the bottom

of the sea with the head and mouth downwards ; they also serve for the capture of

prey-these animals being very carnivorous in their habits. They also swim rapidly

by the expulsion of the water from the branchial chamber.

The branchia in the Cephalopoda are placed on both sides ofthe body, which is short,

thick, symmetrical, and not rolled in a spiral form. The shell is often spiral ; but the

portion inhabited by the animal is divided from the rest by a transverse partition ; so

that, by the successive growth of the animal, the shell acquires a chambered structure.

The body is inclosed in a sac-like mantle, which is open in front on the ventral surface

for the passage of water into the branchial chamber ; this is again expelled, by muscular

action, through a separate siphon, placed a little in advance of the incurrent orifice.

The gills (Fig. 287) are plumose organs, formed of numerous laminae attached to the

sides ofa central stalk, through which the blood passes to them. At the base of each

gill is a pulsating cavity, which drives the blood through these organs ; and this fluid

is received in another cavity on its return from the gills, and by the contraction of this

is driven into the central heart.

The mouth is armed with a pair of powerful horny jaws, presenting a considerable

resemblance to the oenk of a parrot, within which is a fleshy tongue, part of which is

covered with recurved spines. The intestines are convoluted, and the anus opens into

the exhalent siphon ; the liver and salivary glands are very large.

In the development ofthe nervous system (Fig. 6) , the Cephalopoda exhibit a great

advance upon the other Mollusca. The cephalic portion is very large, and composed of

several ganglia, closely united together ; the oesophagus, as usual, passes through the

ring formed by the subœsophageal ganglia. The brain is surrounded by a cartilaginous

ring, the first indication of an internal skeleton, which also usually gives off processes

for the support ofthe eyes. The latter organs are of large size , placed on the sides of

the head, and resemble those of fishes in many respects. The auditory vesicles, with

their otolithes, are also imbedded in the cartilaginous ring. Two small cavities, in the

neighbourhood of the eyes, are supposed to be organs of smell ; and, as wehave already

seen that the tongue is a fleshy organ, it appears probable that the Cephalopoda possess

all the senses in a state of considerable perfection.

The skin is generally thick and leathery, but covered with a delicate cuticle, in

which numerous cells of different colours (chromatophora) are inclosed. The animal

possesses the power of altering the position of these cells ; so that the tint of the skin is

constantly changing ; this effect continues even for some hours after death, and

furnishes the inhabitants of those countries, where the Cuttle-fishes are eaten, an excel-

lent means ofjudging ofthe freshness of the fishmonger's commodities.
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Apeculiar organ possessed by many Cephalopoda is the ink-bag, a small pyriform

sac inclosed in the visceral cavity , which secretes a dark brown fluid ; it communicates

by a duct with the exhalent siphon, and through this its contents may be discharged

into the water, which is thus discoloured for a considerable extent. When attacked ,

the animals constantly employ this artifice to facilitate their escape, the inky secretion

producing a thick cloud in the water, under cover of which the Cuttle-fish rapidly

retreats to a safe distance from the object which has excited his apprehensions. This

fluid was formerly employed in the arts, and gives its name to the well-known colour

denominated sepia (Sepia, a Cuttle fish) ; but a considerable portion, if not the whole,

ofthe article sold under this name is now derived from other sources. It is remarkable

that the ink-bags of Cuttle fishes are often found preserved in a fossil state, although

the remainder of the animal is reduced to an almost unrecognizable form.

The Cephalopoda are all unisexual animals ; their ova are usually of large size.

The sexes are generally very similar in appearance ; but in some species males of a

very peculiar form have been observed, which, at their first disco-

very, were regarded as parasitic worms, and described under the

generic name of Hectocotylus. They are worm-like creatures, furnished

with a double row of sucking-cups, which give them a close resem-

blance to adetached arm of a perfect animal. On the surface opposite

to these suckers they are provided with filamentous branchiæ in

some species ; but these are wanting in others. They are generally

found adhering to the siphon of the female, but sometimes attach Fig. 346.- Embryo

themselves to the arms of their partner, upon which they creep about

rapidly by the assistance of their suckers. *

of a Cephalopod

with yelk sac.

We have already stated that a difference exists between the Cephalopoda and the

other Mollusca in the mode of development of the embryo. In the latter, the entire

yelk becomes converted into an embryo ; in the Cephalopoda, on the contrary, the first

rudiments of the young animal make their appearance at a particular portion of the

surface of the yelk, so that the development of the embryo takes place exterior to this

body, which gradually disappears as the young Cephalopod approaches maturity.

Divisions.-The Cephalopoda are divided into two orders, characterised by the

number oftheir branchial plumes, of which there are either one or two on each side.

ORDER I.-TETRABRANCHIATA.

General Characters.-This order, which includes a vast number of fossil

forms (Ammonites, &c.) , is represented in our seas only by the Nautili, of which a few

species still inhabit the seas of tropical regions. They are all inclosed in a shell,

divided by transverse partitions into a number of chambers (Fig. 347) , gradually

increasing in size towards the mouth of the shell, where a considerable space is left

for the habitation of the animal. As the latter grows, and increases the size of its

shell in the usual manner, by additions to the mouth, it, at the same time, cuts off a

portion of the space it formerly occupied by a fresh partition ; thus adding another

chamber to its residence. The partitions are traversed, either in the centre or close to

the wall of the shell, by apertures, through which passes a vascular siphuncle, commu-

nicating with the chamber in which the heart lies. The remainder of the chambers is

filled with air. In the recent Nautili, and in many fossil species, more or less allied to

• According to the observations of H. Müller, the Hectocotylus of the Argonaut is developed in

the place of one ofthe arms ofthe male.
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' hese, the partitions are of a plain, cup-like form, with the concavity directed towards

the mouth of the shell ; but in many fossil forms (such as the Ammonites, Fig. 348,

Fig. 347.-Section of Nautilus, with the animal.

a, portion of a tentacle.

and their allies) the partitions are folded

towards the edges into various singular

forms ; and as the thin shells of these

creatures are often entirely abraded, so

that the fossil is merely a cast of the

interior, these patterns are frequently

very distinctly visible, and their varia-

tions then afford excellent characters

for the discrimination of the species.

The animal inhabiting this curious

and beautiful shell was long almost

unknown, and our knowledge of its

structure has only been very recently

obtained. It is completely retractile

within the mantle ; its head is sur-

rounded by a great number of tenta-

cles , which are retractile within

sheathes ; and instead of being furnished, as in the ordinary Cephalopoda, with sucking-

cups, are slighly annulated (Fig. 347 a). The branchia are four in number, placed

two on each side of the body.

The animal of the Nautilus, the only one with which we can now be acquainted,

usually creeps, mouth downwards, along the bottom of the sea ; it is sometimes, how-

Fig. 348.-Ammonites nodosus.

ever, dislodged from this situation by storms, when it has been seen to float on the

surface in a reversed position, with the tentacles expanded. An opinion has very
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generally prevailed that this was, in reality, the favourite position of the Nautilus, and

that its chambered shell was intended to give it the buoyancy necessary for this

purpose. This, however, is contradicted by observation ; and it appears that the empty

chambers only serve to approximate the specific gravity of the animal as nearly as

possible to that of the medium it inhabits.

Divisions.-The Tetrabranchiate Cephalopoda form two families, the Nautilide

and the Ammonitide. The former, which includes the only living representatives of

the order, is distinguished by the simple structure of the partitions

of the shell, and by the central position of the siphuncle. The shell

is sometimes spiral, as in the Nautilus (Fig. 347) ; but then always

consists of but few turns ; sometimes perfectly straight (Orthoceras),

or merely twisted at the apex in a crosier-like form (Lituites, Fig.

349) . In the Ammonitide the partitions are bent or folded into

various forms, and the siphuncle runs along the outer wall of the

shell, which is usually spiral, and composed of numerous whorls.

Of the genus Ammonites (Fig. 348), upwards of five hundred species

are known, and many of these are of great size. In some cases,

the shells, although spirally twisted, have the whorls separate ; in

Fig. 349.-Lituites

Breynii.

Fig. 350.- Turrilites.

other instances (Baculites) they are perfectly straight. The genus Ptychoceras has a

straight shell, doubled in the middle, with the two parts closely applied ; whilst in

Turrilites (Fig. 350) , we have a regular screw-like shell, resembling that of Turritella,

amongst the Gasteropoda.

ORDER II.-DIBRANCHIATA.

General Characters.-This order, which includes a great number of living as

well as fossil species, is distinguished from the preceding

not only by the possession of only two branchia, but also

by the general structure of the body, which is adapted

especially for swimming rapidly through the water, al-

though the animals are able to creep, with the head down-

wards, upon the bottom of the sea.

The shell is almost always internal, frequently rudi-

mentary; and when external is never chambered. The arms

are only eight or ten in number, furnished with sucking

discs; and the body is usually provided with a pair of fins.

Divisions.-The Dibranchiata are divided into two

principal sections, characterized by the number of their arms.

The Decapoda have ten of these organs, of which two (called tentacles) are usually

Fig. 351 -Spirula Peronii,
with its shell.
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much longer than their fellows, retractile, of a cylindrical form, flattened and provided

with suckers at the extremity. Of these, the Spiralida appear to make the nearest

approach to the animals of the preceding order, as they are furnished with a chambered

shell (Fig. 351 ), which, however, is almost entirely concealed within the body. These

animals inhabit the seas of the warm parts of the world, apparently in great abundance,

as their shells are cast upon the shore in profusion ; nevertheless the structure and

habits ofthe animal are almost unknown.

In the remaining families the shell is entirely inclosed. In the Sepiide it forms

a broad calcareous plate, terminating in an imperfectly chambered apex. The shell of

one species, the Sepia officinalis, is the well-known Cuttle-fish bone of the shops ; it

was formerly employed in medicine, but is now principally used aspounce. The bodies

of these animals are usually of a somewhat ovate form, and the fins run along the whole

length ofthe sides of the body (Fig. 352).

In the Loligida (Calamaries or Squids), which are nearly allied to the preceding, the

body is almost always of an elongated form, and the fins are broad, and confined to the

Fig. 353.

Ten of Ony-

choteuthis.

Fig. 352.-Sepia Hieredda. Fig. 354.-Chiroteuthis Bonellii.

apex ofthe body. The shell is represented by a horny plate (Fig . 353), which, fromits

consisting of a central shaft and two lateral expansions, has received the name of the

pen. These animals are exceedingly active, and swim well. Their arms are frequently

ofconsiderable length, the tentacular arms especially, which in the genus Chiroteuthis

(Fig. 354) attain no less than six times the length ofthe body. They are found com-

monly in all seas. The common British species (Loligo vulgaris) is often thrown upon

the beach after high winds ; and this and other species are much employed as baits in

various fisheries.
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In the fossil family Belemnitide, the structure of the internal shell is far more

complicated. In its general form (Fig. 355) it resembles the pen of the

Calamaries, forming a broad corneous plate, which terminates posteriorly ina

regularly chambered conical shell (the phragmocone), which is furnished

with a distinct siphuncle. At its lower extremity, the phragmocone is

inserted into the base of a firm, solid, cylindrical sheath, which evidently

serves to protect the phragmocone from injury when swimming backwards.

From this provision it has been concluded that the Belemnites lived in the

neighbourhood of the shores, where they would be in constant danger of

coming into collision with fixed objects. From impressions of these soft

animals, which have been preserved in some fine grained strata, it appears that

they closely resembled the Loligida in form ; their arms were furnished with

rows of sharp hooks.

The Octopoda are distinguished by the possession of only eight arms,

without the retractile tentacular arms of the true Cuttle-fishes ; they are

but rarely furnished with fins. The Octopodido are naked animals, with

scarcely any trace even of an internal shell. The arms are united at the

base by a broad membrane, which appears to be of great service to the

animals in swimming. They are exceedingly active and voracious, preying Fig. 355.

with avidity upon Crustacea and fishes. To this family belongs the common Belemnite.

"poulpe" of the Mediterranean (Fig. 356) , which is a regular article of food in the

south of Europe. The Octopodide not unfrequently attain a considerable size.

M. Sander Rang mentions one, which he saw, ofthe size of a large cask. The tales of

navigators attribute still larger dimensions to some of these animals, which have been

said to possess arms of thirty, or even sixty, feet in length. From the same

authorities it would appear that these giants have a mischievous and very disagreeable

Fig. 356.- Poulpe (Octopus vulgaris) .

propensity for embracing any passing boat, with their enormous arms, and dragging it

downinto the deep. To ridicule this idea, Denys de Montfort has represented one of
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these monsters in the act of ingulfing a three-master, an arm being twisted roun

each of the masts, and reaching nearly to the top ! The Kraken of Scandinavian

superstition appears to be a still more exaggerated representation of one of these

animals. Its existence was gravely alleged by Pontoppidan as the cause of the occa-

sional disappearance of islands !

The Argonautida are furnished with an external shell, the texture of which has

obtained for it the name of the Paper Nautilus. These animals are remarkable for

having two of the arms dilated into broad plates, by the expansion of which, when

floating at the surface with its shell reversed, the ancients, and many of the moderns,

Fig. 357.-Argonauta Argo swimming.

have supposed that the

Argonaut sailed gently

along in his fragile boat,

on the surface of the

summer sea. This notion,

consecrated as it is by

poetical usage, proves to

be entirely incorrect . The

Argonaut uses its dilated arms to grasp its shell, whilst swimming backwards, like the

other Cephalopods, by the expulsion of water from its branchial chamber (Fig. 357) ;

these organs also appear to secrete the shell, which is not attached to the body of the

animal. The male Argonaut is not provided with a shell.

We have thus traced, as fully as our space would permit, the leading characteristics

of the vast and varied series of Invertebrate animals. Throughout the classification

adopted we have endeavoured to represent, as nearly as possible, the generally-

received views upon this branch of Natural History, deeming that in a work of this

nature, intended for popular instruction, it would be more serviceable to furnish the

reader with an intelligible account of the views generally admitted, than to run the

risk of communicating erroneous notions by adopting the new and imperfectly deve-

loped views which must necessarily prevail during the transition state of any depart-

ment of science. For this reason we have retained the division of Radiated animals,

although, as we have already stated (page 270), the views of naturalists regarding

these creatures are in a very unsettled state. The study of these animals is attended

with great difficulties. The very nature ofmany of them is but little known ; and we

cannot expect that any satisfactory results will be attained until our knowledge of

their structure, and especially of their development, shall have made a vast advance.

As it is, however, the classification of the lower animals has made a great advance

oflate years. The division Radiata of Cuvier ineluded a heterogeneous assemblage of

animals ; and, in fact, with that Zoologist and his successors, served as a repository for

anything that could not easily be placed elsewhere. Since the days of Cuvier many

of these creatures have been referred to more suitable positions. The entire series

of intestinal worms, as well as the Rotifera, have been removed to the Articulata,

and the Bryozoa to the Mollusca ; whilst the entire division of the Protozoa is a

dismemberment of the Cuvierian Radiata. The animals still left in the Radiate
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division are the Acalephæ, the Polypes (except the Bryozoa), and the Echinodermata of

Cuvier ; but the differences between the last-named class and the other Radiata are

exceedingly great.

An apparently advantageous alteration in the classification of these animals has

been proposed by Leuckart and Huxley. These Zoologists separate the Cuvierian

Acalephe and Polypes fromthe Echinodermata, thus forming with them agroup which the

former denominates Calenterata, from the structure of the alimentary organs ; the latter,

Nematophora, from the presence of thread-cells in the skin. According to Leuckart,

this group may be divided into three classes, one of which is composed of the Hydroid

Polypes, the Discophora and the Siphonophora ; the second of the Asteroid and Helian-

thoid Polypes ; whilst the third includes the Ctenophora. The Echinodermata must

then be regarded as very aberrant forms of the Helminthoid section of the Articulated

division ; this at least is Mr. Huxley's view ; Professor Leuckart has not told us what

he proposes to do with the remainder of the Radiata.

Ofthe unicellular constitution of the Protozoa, considerable doubts are nowbeing

raised ; and it seems difficult to reconcile the varied functions performed by these

microscopic creatures, with their supposed simplicity of structure. Hitherto, however,

authors have generally confined themselves to the expression of doubt ; and no satis-

factory theory with regard to the constitution of these living atoms has yet been put

forward.

There are two phenomena, or rather two modifications of the same phenomenon, to

which we must refer in this place, as they are exhibited by members of all the Inverte-

brate groups of animals. These are gemmation, and the so-called " alternation of

generations ," the latter being only a peculiar modification of the former.

In ordinary gemmation, the original individual produces buds which gradually assume

the form of their parent, and are then either thrown off, to lead an independent

existence (as in the Hydra), or retained in more or less intimate connexion with the

parent (as in the compound Polypes and Bryozoa) . We have here, then, an "alterna-

tion," not of " generations," but of " reproductions ;" the ovum producing a single

animal, which produces others exactly resembling itself by a division of its own sub-

stance ; and all these are equally capable of both sexual and gemmiparous reproduction.

The process by which the " alternation of generations" is effected, differs in nothing

from ordinary gemmation ; but the result of the process is somewhat different. In

the cases to which this name has been applied, the individuals produced by gem-

miparity differ more or less from their immediate parents ; the functions of sexual repro-

duction are confined to them, and the ova which they produce give rise to gemmiparous

individuals. There is consequently no such thing in nature as an " alternation of

generations ;" and the phenomenon which has been so denominated consists simply in

an alternation of gemmiparous and sexual reproduction, in which the offspring of the

former
process differs more or less from that of the latter.

The observation of these phenomena has introduced considerable difficulty into the

realization of the idea of an individual animal. We cannot regard every independent

animal form as an individual animal, since we know that many of them occur as

successive phases in the development of particular species ; and on the other hand, it

is by no means easy to conceive that these active, independent beings, are merely com-

ponent parts, or organs, of a composite individual. Yet this appears to be the only

satisfactory mode of explaining the phenomena in question ; and we must therefore

regard the whole of the forms produced from a single ovum, until the progeny of that
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ovum produce ova in their turn, as so many manifestations of the life of an individual

animal. The sum of these manifestations, therefore, makes up the life of the animal.

It has been proposed to employ the term zooid, to indicate the separate manifestations

which, when put together, constitute the zoon, or animal individual. The German

naturalists have applied the term nurses (ammen) to the gemmiparous zooids.

This view may perhaps be rendered clearer by a comparison of the phenomena with

those of the metamorphosis of insects. In the latter the egg produces a sex-less indi-

vidual (larva), which undergoes certain changes before attaining its reproductive form;

but during the whole of these transformations it still retains its perfect individuality.

But if each larva gave rise to one or more sexual forms by gemmation, we should have

a case of " alternate generation ;" and this really takes place in the Aphides (p. 348),

ifwe may regard the viviparous specimens as gemmiparous larval forms.

These phenomena present very different degrees of complication in different species

of animals. Thus the individual Salpa (p. 423) consists of two zooids, one oviparous,

the other gemmiparous ; the Meduse exhibit a greater complication, the polypes produced

from their ova often producing other polypes by ordinary gemmation, from which sexual

Meduse again take their rise (see pp. 252, 253). The Cestoid worms also consist oftwo

sets of zooids ; the embryo is a cystic worm, always furnished with a head, and often

producing several heads by gemmation ; each head afterwards produces a series of

sexual zooids by gemmation, which together form the ordinary Tape-worm (see p. 272.

In some Trematode worms the individual consists of three zooids : the free-swimming

embryo (1) produces a sac-like body (2) by internal gemmation ; and this in like manner

gives rise to a number of germs, which are converted directly into the sexual zooid (3).

In the Aphides, as many as eleven consecutive series of gemmiparous zooids have been

observed to intervene between two periods of sexual reproduction.

We trust that these remarks, brief as they are, may suffice to furnish the reader

with a tolerably clear notion of some of the most interesting phenomena in the Natural

History of the lower animals,-phenomena, the correct comprehension of which is of

the greatest importance to the student of Zoology.

CONUS.
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GREY BABOON.

DIVISION V.-VERTEBRATA.

General Characters. In the preceding volume we have traced the general

characters and classification of the four great groups of Invertebrate Animals ; there

remains only the fifth and highest division ofthe Animal Kingdom, the VERTEBRATA,

including perhaps fewer species than some of the preceding divisions, but calling for a

greater share of our attention, both from its numbering amongst its members our own

species and those which most closely approach us in organization and intelligence,

and from the circumstance that nearly all our domestic animals, and the majority of

those which are in any way useful to the human race, belong to its ranks.

The most essential character of this great and important division of the Animal

Kingdom, consists in their possession of a bony or cartilaginous internal skeleton,

serving partly for the protection and support of the internal organs, and partly for the

attachment of the muscles by which motion is effected. The admirable paper by

Professor Owen "On the Principal Forms of the Skeleton," in a preceding volume,

will preclude the necessity of our dwelling upon the structure of this set of organs at

any great length ; but the proper comprehension of this portion of our subject requires

that we should furnish the reader with a short account of the general principles upon

which the bony framework of Vertebrate animals is constructed.

Of this, the most essential and persistent portion is that called the spine or vertebral

column. It forms the centre of the whole skeleton, and serves to connect all the other

parts of the structure, which are, in fact, merely to be regarded as its appendages. It

is never wanting in any animal of this division, although in some of the lowest species
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(the only ones, in fact, whose title to a position amongst Vertebrated animals has ever

been disputed) it forms merely a semi-cartilaginous cord (the chorda dorsalis) , present-

ing a considerable resemblance to the earliest form of the vertebral column in the

embryos of the higher Vertebrata.

bral column.

Fig. 2.

Vertebra.

In the majority of these animals, however, the spinal column consists ofanumber of

segments (vertebra) united together in such a manner as to allow of a

greater or less degree of flexibility (Fig. 1 ) , and giving rise to various

appendages, of which some serve for the support and protection of the

most important organs, whilst others assist in the motions of the animal.

Each vertebra (Fig. 2) is composed of a centre or

body (a), a short more or less cylindrical bone, which is

articulated to its fellows on either side in various modes

-sometimes by a regular ball and socket joint, some-

times by the interposition of plates of fibro-cartilage between

the flattened end-surfaces, or by the insertion of bags of

fluid into cavities left in the same situation. From the

upper surface of the body of each vertebra springs a bony

arch (6), composed essentially of several bones, which are usually com-

pletely united together, and to the centre of the vertebra. The apertures

thus formed in the vertebræ constitute a sort of bony tube, through

Fig. 1.-Verte- which the central axis of the nervous system passes, and is thus pro-

tected from external injury. From this circumstance the arches formed

bythe superior appendages of the vertebral centre are denominated the neural arches

(Gr. neuron, a nerve) . The number of pieces of which the spine is composed, which,

although variable, is always considerable, confers a great amount of flexibility upon

the entire column ; whilst from the shortness thus acquired by the individual joints,

the flexure of the whole is effected without any of those sudden bendings which might

injure the delicate and important organ that passes through their apertures. With the

addition of a few bony processes , which serve either for the attachment of muscles for

the movement of the spine, or to control its flexion, either by their actual contact or by

furnishing points of attachment for ligaments, we have the vertebra of the human

anatomist. But the vertebral segment of the philosophical anatomist includes much

more than this : it is completed by a second arch, formed of several bones, which

incloses a space beneath the body of the vertebra ; and this, from its protecting the

principal organs of the circulatory system, is denominated the hamal arch. The degree

of development of this inferior arch is very variable. It is often imperfect-that is to

say, the bones of which its two sides are composed are frequently not united at their

extremities ; and in many cases this arch appears to be entirely wanting.

Of this second arch, the best examples are to be found in the ribs, the long curved

bones which inclose the cavity of the chest in most vertebrated animals, usually

articulated by a moveable joint to their corresponding vertebræ, and frequently united

at their extremities to a central piece, the sternum, which completes the hæmal arch.

At its posterior extremity the vertebral column is usually produced into series of

gradually diminishing vertebræ, of greater or less length as compared with the body.

These constitute the tail, which in fishes and whales forms the principal organ of

locomotion.

At its anterior extremity the vertebral column terminates in a bony case, the skull

or cranium, of which the cavity incloses the brain, or centre of the nervous system ,
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the spinal cord, which, as we have already said, runs through the tube formed by the

apertures of the spinal column, communicating with this central nervous mass by a

corresponding opening in the base of the skull. Below and in front of this bony case

are several bones, forming the face and jaws of the animal ; and the whole may be

considered as constituting the skeleton of the head . It is difficult at first sight to refer

these irregular and complicated bones to the same type of structure as the vertebræ

forming the spine ; but the researches of several illustrious naturalists, amongst whom

none perhaps have contributed more to the result than our countryman Professor Owen,

have now placed it beyond a doubt that the cranium is composed of the neural arches

ofseveral vertebra, and that the bones of the face are the hamal arches of some of

these. According to the views of Professor Owen, the skull is composed of four neural

arches, ofwhich one (nasal) includes the bones forming the nose ; the second (frontal)

is formed principally by the frontal bones ; the third ( parietal) includes the parietal

bones, the alisphenoids and the mastoids ; and the fourth and hindmost (occipital) the

occipital bones, which form only a single bone in many Vertebrata. The centres of

these vertebræ form the floor of the cerebral chamber ; that of the occipital vertebra

constitutes the lower boundary of the large aperture, through which the spinal cord

communicates with the brain. The bones of the face, the upper and lower jaws, are

the hamal arches of the first two of these vertebræ ; and the corresponding arch of the

third vertebra, is the hyoid bone, which supports the tongue and assists in its move-

ments. The hæmal arch of the fourth cranial vertebra is composed of certain bones of

very variable form, which support the anterior limbs ; and although these, in many

Vertebrata, are removed to a considerable distance from the head, in the Fishes and

some other members of the group they are actually articulated to the hinder part of

the skull ; and as, in all cases, they are cvidently identical organs, analogy forbids us

from giving them different derivations.

The fore-limbs of the Vertebrata are regarded as appendages of this hæmal arch, and

the hind limbs as similar appendages of another bony arch (the pelvis), which is firmly

attached to one or more vertebrae at the posterior extremity of the trunk. The majority

of the Vertebrata possess two pairs of these organs ; but the hinder pair is deficient in a

considerable number of fishes, in the whales and some other animals, whilst the serpents

and some fishes are totally deprived of limbs. In none, however, does the number of

these organs exceed four. The structure ofthe limbs is essentially the same in all ver-

tebrated animals ; and it is entirely by the modification of this typical structure that

those multifarious and beautiful contrivances which adapt these creatures to such

various spheres of action are obtained . It is, indeed, in the modifications which these

parts undergo, whilst still retaining their primitive character, that the natural theolo-

gian finds the most striking of those instances of design in creation upon which he

loves to dwell ; and it is upon these also that the zoologist depends, to a great extent,

for the means of classifying and characterizing the numerous members of this important

group.

The conformation of the bones of all the limbs is very similar. They commenceby

a bone, usually of an elongated, cylindrical form, which articulates by one extremity

with the supporting bony arch ; this is the bone of the arm or thigh (humerus or

femur) . At its free extremity, this bone furnishes a point of articulation for a pair of

parallel bones, forming the fore-arm and the shank ofthe leg ; in the anterior extremity

these are denominated the radius and ulna ; in the hinder limb they bear the names of

tibia and fibula. They are frequently united at the two extremities, or even amalga-



276 NERVOUS SYSTEM.

mated, throughout their length, into a single flattened bone, which, however, generally

exhibits distinct traces of its original composition . When separate they also usually

possess a considerable amount of independent motion ; the ulna and the tibia being

firmly articulated to the extremity of the preceding bone ; whilst the radius andfibula,

which have less to do with the formation of this articulation, are capable of rotating to

a greater or less extent round their more immoveable fellow. At the extremity of the

bones ofthe fore-arm and shank, the first of those of the hand and foot are articulated

(the carpal and tarsal bones) . These consist of a variable number of short bones, form-

ing the wrist and the base of the foot with the heel. Beyond these come the metacarpal

and metatarsal bones ; these, five in number in many Vertebrata, are arranged in a

transverse series, articulating by their bases with the carpals and tarsals. Their num-

ber, however, is often greatly reduced, in many cases only one of them remaining.

They are followed by the phalanges, or bones of the fingers and toes, of which each

metacarpal or metatarsal bone appears normally to bear three ; like the preceding bones,

they are often reduced to a single series. We need not refer in this place to the manifold

changes which these parts undergo to adapt them for the varied necessities ofthe animals

composingthis great division. These have been admirably described by Professor Owen

in the paper already referred to ; and we shall have occasion, in the sequel, to notice most

of them in characterizing the different groups into which these animals are divided .

An essential distinction from the articulated series of animals is to be found in the

mode in which the jaws of the Vertebrata open. In the Articulata, the jaws always

separate laterally, so that the opening of the mouth is in the same direction as the axis

of the body. In the Vertebrata, on the contrary, the jaws open vertically, and the

oral aperture is consequently horizontal, or transverse to the general axis . The muscles

of vertebrate animals are also placed on the outside of the bony skeleton ; whilst , in

the Articulata, the external skeleton forms a series of rings, to the interior ofwhich the

muscles are attached ; even in those Vertebrata in which the skin is covered with bony

or horny plates, forming a dermo-skeleton, which may be regarded, to a certain extent,

as analogous with the external skeleton of the Articulata, all the more important

muscles still find their points of attachment on the true skeleton, the general structure

ofwhich we have just been describing . In the majority of the Vertebrata, the outer

integument is composed of a flexible skin, of which the surface is usually covered with

scales, feathers, or hairs.

In the structure of the nervous system, the Vertebrata present a great advance upon

all the animals of the Invertebrate groups . The centre of this system is far more con-

centrated in its form, and exhibits a far greater preponderance over the other parts.

It forms what is called the cerebro-spinal axis, and is composed of the brain, a mass of

nervous matter inclosed within the cavity of the skull, and of a cord of similar matter

which runs down the canal formed by the neural arches of the vertebral column

(Fig. 3) . From the latter the nerves are given off, the ultimate branches of which are

distributed to the various organs of the body.

The brain, the seat of intelligence and volition, varies greatly in its development in

the different members of this division . In man (Fig. 3) , and many of the higher

Vertebrata, it attains a great preponderance over the remainder of the nervous system ;

and the anterior portion, especially the cerebrum, or true brain, which is universally

regarded as the organ of the mind, acquires a great development. In the lower forms,

such as the fishes, on the contrary, the brain is small ; and, in many cases, its bulk is

made up principally of those parts which are subservient to the organs of special sense .
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These are always present in the Vertebrata ; and, indeed, with but few exceptions,

all these animals possess organs of sight, hearing, smell, and taste, in a state of con-

siderable perfection. With one exception, auditory organs

are possessed by all Vertebrata. In the lower forms, they

are indeed of very simple construction, and completely

inclosed within the head, with no communication with the

external world, so that it is difficult to imagine that they

can furnish their possessor with any distinct perception of

sounds. By degrees, however, their structure becomes more

perfect, and they, at the same time, approach the surface of

the head, where they acquire an opening which facilitates

their reception of external impressions, and which is often

furnished with a funnel-like external ear, by which the

sonorous vibrations are conducted to the internal organs.

Eyes are wanting in a greater number of these creatures ;

but, as a general rule, the visual organs are present in

great perfection. In the Fishes, the cavity of the nose is

completely closed posteriorly ; but in all other Vertebrata

there is a free passage through this organ, either into the

mouth or the pharynx. In some forms, in which the sense

of smell appears to be very imperfect, the nasal cavity forms

mere sacs, or simple tubes, for the passage of air to the

lungs ; whilst in those which possess this sense in a state of

greater perfection, the surface of this cavity is increased by

a complicated arrangement of bony cells, clothed with mucous

membrane, and richly provided with nerves. The sense of

taste is exercised by the tongue ; but this organ is often of

a hard and horny consistency, or modified in other ways so

as to render its gustatory powers very doubtful ; it is some-

times capable of considerable movement, but frequently im-

moveably attached to the floor of the mouth.

f

Fig. 3. -Cerebro-spinal axis
of Man ; a, cerebrum ; b,

anterior lobe ; c, middle

lobe ; d, posterior lobe ; e,

cerebellum ; f' , medulla

oblongata;, spinal cord.

The alimentary organs are very similar throughout the

group. The mouth is generally furnished with teeth, which

are sometimes confined to the jaws, sometimes distributed

over all the other bones which assist in the formation of

the oral cavity. In the Birds, the Tortoises, and a few other

Vertebrate animals, the teeth are entirely wanting. In the

former, the jaws are covered with horny plates, which serve

instead of teeth for the division ofthe food. In some of the lowest Fishes, even the jaws

are absent. From the mouth a membranous tube, the esophagus, leads to a dilated portion

of the alimentary canal, the stomach, in which the process of digestion commences ;

from this the food passes into a tube of variable width, the intestine, in which the

principal absorption of alimentary matters takes place ( See PHYSIOLOGY) . This leads

to a posterior aperture, the anus, through which the refuse of the digestive process is

discharged. The different parts of the intestinal canal have received different names

from anatomists. The opening leading from the stomach into the intestine is deno-

minated the pylorus ; the part of the intestine immediately following this is called the

duodenum ; this is succeeded by the small intestines, which are coiled together in a
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voluminous mass inthe cavity of the belly, and terminate in the large intestine, which
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Fig. 4. Digestive apparatus of Man.
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Spleen

Colon

Colon

is continued, under

the names of the

colon and rectum , to

the anal opening

(Fig. 4) . The large

intestine frequently

terminates in one or

more blind extre-

mities (caca), which

project beyond the

point at which the

small intestine en-

ters it. Various

glandular organs oc-

cur in the course

of the alimentary

canal. Ofthese, the

-- Small intestine salivary glands are

situatedintheneigh-

bourhood of the

mouth, into which

they pour their se-

cretion during the

mastication offood ;

they are wanting in

the Fishes and some

other aquatic ani-

mals. The liver, the

largest of all the

glandular organs of

the body, is placed close to the stomach, and pours its secretion, the bile, into that portion

ofthe intestine denominated the duodenum, which also receives the saliva-like secretion

ofanother glandular organ, the pancreas, situated in its immediate neighbourhood . The

latter organ is wanting in some fishes . The spleen, a glandular organ peculiar to the

Vertebrata, is also wanting in some fishes ; it is contained, like the preceding, in the

abdominal cavity; but its functions are not yet clearly ascertained.

The blood in the Vertebrata (with but a single exception) is always of a red colour.

This is due to the presence in the blood of a multitude of minute red particles (globules,

corpuscles) of a round or oval form, the fluid portion being colourless. In this par-

ticular, the animals of this division differ from all the Invertebrata, in which any per-

ceptible coloration of the blood is inherent in that fluid itself, and not due to the sus-

pension ofcoloured particles in an otherwise colourless fluid . The circulatory system also

exhibits a completeness which we do not meet with in the Invertebrata ; the heart, with

the single exception of the Amphioxus, is always muscular, and the blood is carried to

and from that organ in a complete system of vessels,-never, as in the majority of

invertebrate animals, passing through mere cavities hollowed out in the other tissues

of the body.



CIRCULATION IN VERTEBRATA. 279

The structure and arrangement of the circulatory system present considerable

variations, principally in accordance with the conformation of the respiratory organs.

In the aquatic forms, respiration is effected by the agency of gills, which usually take

the form of vascular bands, supported upon bony or cartilaginous processes of the

hyoid bone, and bearing an apparatus of minute laminæ, or tufts of filaments , permeated

by capillary vessels, through which the blood passes, and is thus exposed to the action

ofthe surrounding medium. The water required for respiration is taken in by the

mouth, and passes out through openings at the posterior part of that cavity, whence

it passes over the branchial apparatus. In the Fishes, which present us with this

form of respiratory apparatus, the heart consists only of two cavities, of which one

receives the blood on its return from the organs of the body, whilst the other drives it

through the gills, thence to be distributed to the various organs by the arteries. The

air-breathing Vertebrata are all furnished with lungs, cellular or spongy organs

inclosed in the cavity of the chest, into which the air passes by the mouth, or nasal

passages, and is returned by the same route. The cellular texture of the interior of the

lungs is permeated in every part by capillary blood vessels ; and it is in these that the

blood comes in contact with the air, and receives its revivifying influence. But the

blood, in these animals, instead of passing from the lungs directly into the arteries,

returns again to the heart, and is driven out from this into the arteries. In conse-

quence of this arrangement, the heart acquires a more complicated structure than in

Fishes ; the recipient chamber (auricle) becomes doubled, and, in the higher forms, the

expellent chamber (ventricle) is also divided into two cavities by a longitudinal par-

tition, so as to form, as it were, two hearts, one subservient to the respiratory process,

the other to the general circulation. In addition to the proper blood-vessels, we meet

in the bodies of vertebrate animals with a system of absorbent vessels, connected with

the sanguiferous system, some of which convey the products of digestion from the

walls of the intestinal canal into the circulation ; whilst others, which ramify through

all the organs of the body, take up a clear fluid , called lymph, and carry it to the same

destination . The former of these vessels are denominated lacteals, from the milky

appearance ofthe fluid contained in them ; the latter lymphatics, from the nature of their

contents. Both sets of vessels terminate in a common trunk, the thoracic duct, which

discharges its contents into one of the principal veins in the neighbourhood of the heart.

The nitrogenous waste substances are got rid of by the agency of the urinary

organs, of which the kidneys are the most important ; their secretion sometimes passes

off by a particular opening ; but is usually discharged into the hinder part of the

intestinal canal, and evacuated through the anal aperture with the focal matters.

The reproduction of the Vertebrata is always sexual, and the sexes are invariably on

separate individuals. No authentic instance of hermaphrodism has ever been recorded

amongst these creatures ; and all the supposed cases of the occurrence of this pheno-

menon have originated in the imperfect observation of peculiar malformations.

The majority of the Vertebrata are oviparous animals, producing perfect eggs,

which contain all the materials necessary for the development of the embryo. A few

retain the eggs in the oviducts until the young are ready to be hatched, and these are

frequently denominated ovo-viviparous ; whilst one class, the Mammalia, is composed

of truly viviparous animals, in which the embryo early acquires a vascular connection

with the mother, and thus, deriving its nourishment from her blood, continues its

development to a far greater extent than could have been effected by means of he

materials contained in the impregnated ovum.
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The development of the embryo always takes place from a given spot on the surface

of the yelk, and never, as in many invertebrate animals, by the conversion of the

entire yelk into an embryo. At first the embryo forms a slight elevation at the

surface of the yelk sac ; this gradually increases in size, and forms a sort of disc,

embracing a larger or smaller portion of the yelk, with a slightly elevated line running

along its dorsal surface. In this the rudiments of the spinal cord and vertebral column

soon make their appearance, followed by the heart and circulatory system . The yelk

sac is gradually absorbed into the body of the embryo, with the alimentary canal of

which it stands in connection ; but in many cases it forms a distinct sac dependent

from the belly of the young animal, and persistent after this is excluded from the egg.

Divisions. We divide the Vertebrata into five classes, of which the first four are

composed of oviparous animals. Of these, the first includes the vast group of Fishes

(PISCES) , animals adapted exclusively

foran aquaticlife, respiringbymeans

of gills, and furnished with a heart

with only two cavities. Their ex-

tremities are converted into fins,

and their motions are principally

effected by lateral strokes of the

expanded tail. They are cold-blooded
Fig. 3.-Cod-fish.

animals, and their skins are either naked or covered with scales. The nose is usually

imperforate posteriorly.

The second class, the BATRACHIA, is formed by some singular animals, which are

furnished with gills for aquatic respiration, during the whole

or part of their existence, although they always ultimately

acquire lungs and the power of aerial respiration. The nasal

cavities open into the mouth ; the heart is formed of three

Fig. 6.- Hyla, or Tree-Frog.

chambers ; the

blood is cold ; and

the skin usually

naked. When ma-

ture, theseanimals

are usually fur-

nished with four

true feet.

The other two

classes of ovi-

parous Vertebrata

never possess gills

at any period of Fig. 7.-Tadpole, or Young

their existence.
Batrachian.

In one, the class of Reptiles (REPTILIA), the blood is cold, and the heart composed

Fig. 8.--Crocodile.
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of only three cavities --one ventricle and two auricles ; the limbs, when present ,

28

Fig. 9. - Great Tern, or Sea-Swallow ( Sterna Hirundo).

are adapted for terrestrial motion, and the skin is covered with scales or bony plates.

The fourth class , the

Birds (AVES), is composed

of warm-blooded animals,

in whichthe heart consists

of four chambers ; the

limbs are always present,

the anterior pair being

adapted for flight, the pos-

terior for terrestrial pro

gression, and the skin is

clothed with feathers.

The fifth and last class

is composed of the truly

viviparous Vertebrata, in

which the young are

nourished for a consider-

able time after birth by a

peculiar secretion (milk),

furnished by particular

glands in the mother.

Hence this class is du

nominated MAMMALIA

They resemble the Birds

in their warm blood, and

in the structure of the

heart; but their limbs are

almost always formed for

terrestrial progression, and

theirbodies usuallyclothed

with hair.
Fig. 10.- Lemur, with its young.
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CLASS I.-PISCES, OR FISHES.

General Characters.-The animals of this class, as already stated, are exclu-

sively aquatic, and all the particulars of their structure indicate an adaptation to this

mode of existence. The head is large, and set upon the trunk without the intervention

of any distinct neck ; the body is usually of a spindle-shape, tapering gradually

towards the posterior extremity ; and the surface is usually smooth, without any irre-

gularities which might impede the motions of the creature in its native element. In

its general form the body is usually rounded, or slightly compressed at the sides ;

sometimes this flattening proceeds to amuch greater extent, so that the animal presents

the appearance of a broad band or oval disc, of which the edges correspond with the

dorsal and ventral surfaces ; in other cases the flattening takes place from above, down-

wards, producing a disc-like body, of which the upper and lower surfaces are dorsal

and ventral.

Locomotion is always effected principally by lateral strokes of the hinder extremity,

accompanied, in the elongated species, by an undulating motion of the whole body.

In accordance with this arrangement, the great bulk of the body of a fish is made up

ofpowerful longitudinal muscles, whose office is the flexion of the spine.

The skeleton exhibits a great diversity. In the lowest form of animal referred to

this class, which has been described by some naturalists as an Annelide, and regarded

by others as a transition form connecting the Annelida with the Fishes, the only trace

of the vertebrate internal skeleton consists in a semi-gelatinous cord (the chorda

dorsalis) , which runs through the body of the animal, and supports the central axis of

the nervous system, presenting, in fact, a great analogy with the earliest form in

which the skeleton presents itself in the embryonic states of other Vertebrata. In the

Lampreys, the development of the skeleton makes a little step in advance ; the chorda

dorsalis acquires a firmer or somewhat cartilaginous consistence, and, in some cases, ex-

hibits slight indications of the segmentation of the vertebral column. In these animals,

I. IL Skeleton of the Perch.

also, the brain is inclosed within a cartilaginous skull. As we advance, we find the

skeleton gradually acquiring greater firmness, becoming first cartilaginous and after-

wards bony. In some cases, however, the centre of the vertebral column retains almost

its original consistency, when the peripheral parts have arrived at the state of cartilage.

In nearly all fishes which have the vertebral column in a bony or cartilaginous con-
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dition, and formed of distinct vertebræ, the bodies of the latter are hollowed out, both

before and behind, into conical cavities, the apices of which usually meet in the middle

of the vertebra. These cavities are filled with a gelatinous matter, the remains of the

embryonic chorda dorsalis. Only a single fish is known in which the ossification of the

centres of the vertebræ proceeds further than this ; this is the Lepidosteus, or Bony

Pike of America, in which each vertebra is furnished with an anterior convex, and a

posterior concave, articulating surface. The superior or neural arches of the vertebra

usually terminate in very long spinous processes . The inferior, or hæmal arches, exhibit

a similar structure in the caudal region of the body, where they form a bony canal for

the passage of the principal vessels, and, in a few instances, the same conformation

extends into the abdominal region ; but here we generally find a series of processes

extending laterally from the bodies of the vertebræ, bearing ribs which inclose the

abdominal cavity. The lower extremity of the ribs is always free, as there is no

sternum for their attachment.

The structure of the skull, in Fishes, partakes of the variable character of the rest

of the skeleton. In the lowest forms it is a nearly membranous expansion of the soft

cord which here takes the place of the vertebral column, which gradually acquires

cartilaginous supports. In the higher Fishes, with cartilaginous skeletons-such as the

Sharks and Rays-the skull is a cartilaginous case, formed of a single piece ; but in the

bony fishes this becomes ossified from numerous centres, and the skull in these is

usually of a very complicated construction . In most cases, however, the primitive

cartilaginous skull is more or less persistent, so that in some instances the bony plates

may be removed after the head has been boiled, leaving the brain for the most part

still inclosed in its cartilaginous covering.

The skull of a bony fish (Fig. 12) is of very complicated structure, the number of

bones of which it is composed

being very considerable. The

principal bones forming the

cranium are the occipitals, the im

sphenoids, the ethmoid, the pa- m..

rietals, the frontals, and the tem-

porals ; the basi-occipital bone,

forming the lower boundary of

the aperture through which the

spinal cord quits the skull, exhi-

bits on its posterior surface the

conical cavitywhich has already

been described as characteristic

of the body of the piscine verte-

23 or

pio

Fig. 12.-Bones of the head of the Pike.

C

-opop

c, cranium ; or, orbit ; n, nasal cavities ; im, intermaxillary

bone; m, superior maxillary bone ; t, lateral partition,

separating gills from mouth ; p, io, op, bones ofoperculum,

or gill-cover.

bra, and articulates in the usual way with the first vertebra of the spinal column.

The general form of the head is that of a pyramid with the base directed backwards ;

the orbits are placed on the sides, and the nasal apertures a little in front of them.

The upper jaw is formed of the maxillary and intermaxillary bones, of which

the latter usually bear teeth, and form the actual margin of the mouth ; whilst the

former, as a general rule, are unarmed, and lie concealed in the flesh behind the inter-

maxillaries. These are bent back at an angle at their interior portion, so that they

consist, in fact, of two branches, of which one serves, as just described, to form the

biting edge of the mouth, whilst the other is received in a groove at the end of the nose,
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in which it can move freely in those fishes which have a protrusible mouth. The

palate is formed of three bones : the palatine bone, which is usually armed with

teeth ; the transverse bone, by which the palate is generally articulated to the cranium ;

and the pterygoid bone. The vomer also assists in the formation of the roof of the

mouth, and is usually armed with teeth.

The two sides of the lower jaw are usually firmly united at the anterior extremity,

but rarely joined by ossification . Each side is composed of several pieces, usually three,

but sometimes four or more in number. Of these only one-the anterior-is furnished

with teeth ; the basal bone articulates with a sort of bony partition, formed of several

bones immoveably articulated, which are also firmly attached tothe skull in several places.

The opercula, or gill covers, are also dependent from these bones. These are usually

composed of four bony plates, of which the first-the preoperculum-is a somewhat

crescent-shaped piece, extending from the cranium to the articulation of the lower

jaw (Fig. 12) ; whilst the others, which are distinguished by particular names descrip-

tive of their relative position, are moveably articulated to the preoperculum, and serve

to close the branchial aperture. The relative size of these plates, their forms, and

general structure, furnish the zoologist with excellent characters for the discrimination

of genera and species.

Belowthesebones

we find the hyoid

arch, which attains

agreat development

in fishes, and serves

to support, not only

the tongue, but also

the respiratory ap-

paratus (Fig. 13) .

From the front of a---

this arch a peculiar

bone (the lingual or

glossohyal) pene-

trates to the apex of

the tongue, where

it is frequently co-

vered with teeth.

Behind this the

hyoid bone forms

two branches, each

of which is at-

tached to the pre-

operculum of its

own side by a small

bone called the

styloid or stylohyal.

To the side of each

branch a variable

7'-

h.

CO-

P.X

CO ca ab

ph ar S or

Fig. 13.-Bones of the head of the Perch, after the removal of the jaws,

lateral partition, and operculum, on one side, to show the interior ofthe

mouth, and the hyoid apparatus ; c, cranium ; or, orbit ; v, vomer

(armed with teeth) ; im, intermaxillary ; dp, teeth implanted on the

palatine arch ; mi, lower jaw; 7, lingual bone ; b, lateral branches

of the hyoid apparatus ; s, process for the attachment of these to the

lateral partition; r, r, branchio-stegal rays; a, branchial arches ; ph,

superior pharyngeal bones ; ar, articular surface by which the lateral

partition is attached; o to h, bony framework supporting the pectoral

fin, p; o and o' , scapula divided into two pieces ; h, humerus ; ab, bone

ofthe fore-arm ; ca, bone of the carpus ; co, coracoid bone.

dp

number of slender-curved bones is articulated ; these are called branchio-stegal; they

support a membrane called the branchio-stegal membrane, whose office is to close the
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gill-slit from beneath . Behind these, supported at one extremity upon the hyoid bone

and articulated at the other to the bones of the cranium, are four pairs of bony arches,

formed of two pieces in the cartilaginous fishes, but usually consisting of four in the

bony species. On the outside these arches bear the branchial lamina, but their inner

surface is usually armed with spines or teeth. They articulate with the cranium by

small bones called the superior pharyngeals, which, like all the other bones in the

neighbourhood of the mouth, are often armed with teeth.

The surface presented by Fishes to the surrounding element is greatly increased

by the peculiar organs called fins. These are of two kinds. Some placed in pairs on the

lower surface of the body are the analogues ofthe limbs of the higher vertebrated animals ;

whilst the others, situated single on the median line of the body, are to be regarded as

appendages or developments of the cutaneous system. The former never exceed four

in number; but one or both pairs are frequently absent.

These organs have received different names in accordance with their position on

d2 αι

a po

Fig. 14.-Bearded Mullet, showing position of

fins ; p, pectoral fin ; e, ventral fin ; d , first

dorsal : d2 , second dorsal ; e, caudal ; a, anal ;
o, opening of gill-covers.

the body (Fig. 14). Of the two pair of

fins corresponding with the limbs of other

Vertebrata, one pair has received the

name of pectoral fins, from their being

situated on the breast immediately behind

the branchial aperture ; they are the

analogues ofthe anterior members. The

representatives of the hind limbs of other

vertebrated animals are denominated

ventral fins, their normal position being

on the belly, close to the anus. These

fins, however, are liable to great changes

of position, being often advanced close

under the pectoral fins, or even sometimes

placed before these, quite on the throat of the animal The single or median fins are

rather variable in number. The dorsal surface usually bears one or more of these

organs, called dorsal fins ; similar fins occur on the ventral surface behind the anus,

called analfins ; and the extremity of the tail is almost always furnished with a broad

expansion, the caudal fin, which is the pincipal agent in progression . In some fishes

the median fins are continuous round the whole posterior portion of the body ; and this

is the condition in which these organs first make their appearance during the develop-

ment of the embryo in all Fishes, the subsequent changes which take place in the

arrangement of the parts being due to the unequal development of the bony rays

which support and stretch the membrane of which the fins are composed . The struc-

ture and arrangement of the rays varies greatly in the different groups of Fish, and

will be referred to hereafter.

The pectoral fin in all fishes consists essentially of the same parts as the anterior

limb of any other vertebrated animal . Concealed within the skin, immediately behind

the branchial openings, we find a bony circle composed of several pieces, representing

the shoulder blade, with the coracoid bone and clavicle (see Fig. 13) ; this supports the

bones of the arm, which are usually very short, and bear a scries of carpal bones at

their extremity ; the latter support a number of short cylindrical joints, from which

the rays of the fin take their rise . The internal supports of the ventral fins never

present such a close resemblance to the pelvis of the higher Vertebrata as do those of
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the pectorals to the scapular arch. When situated in their normal position in the

abdomen, they always consist of cartilaginous or bony pieces lying freely in the muscles

and quite unconnected with the vertebral column ; but when the fins are advanced from

this position to the neighbourhood of the pectorals, their internal supports are attached

to the scapular arch of the latter members.

The skin of the animals of this class is almost always protected by a covering of

scales, which are sometimes of a horny and sometimes of a bony texture. Very few

fishes are destitute of this scaly covering, which, however, is very variable in its

distribution- its component parts being sometimes placed so close that one scale lies

over the other like the tiles upon the roof of a house, sometimes fitted together exactly

by their edges, and sometimes scattered irregularly over the surface of the skin . The

differences in the form and structure of the scales is of great importance in the classifi-

cation of Fishes ; and Professor Agassiz even considers that they stand in such intimate

relation with the general organization of the animals, that he has proposed to employ

them as primary characters for dividing this great group into orders . This system has

only been partially adopted by succeeding naturalists-as, although it is admitted on

all hands that it has been of great service , especially in facilitating the study of fossil

Fishes, there can be no doubt that it has the defect common to all systems founded

upon characters derived from a single set of organs-that of separating nearly allied

animals, and bringing others which have no mutual affinity into close juxtaposition.

The most ordinary form is the thin horny scale, such as we meet with upon most of

the common catable fish. These consist of small horny plates, generally of a more or

less oval form, which lie one over another, exactly like tiles, and are usually arranged

in such a manner that each scale, being partially covered by two scales of the preceding

row, only exhibits a somewhat triangular portion of its own surface . These scales are

peculiar to the osseous fishes . They are found to consist of two layers, of which

the lower is of a horny texture, whilst the upper resembles enamel . The scales are

usually marked with concentric and radiating lines, of which the former appear to

belong to the outer and the latter to the inner layer. In some Fishes they present a

smooth outline- these are the Cycloidei (Gr. kuklos, a circle) of Agassiz ; whilst in

others, forming the order Ctenoidei (Gr. kteis, a comb) of the same author, the hinder

margins of the scales are set with spines.

Another form of scale, exhibited by very few living species, although the Fishes of

which it is characteristic were at one time almost the only representatives of the Verte-

brata existing on our planet, is composed of a hard bony substance, covered with a coating

of enamel, which often resembles the enamel of the teeth in structure. These scales are

much thicker and larger than the horny scales, and are usually of a rhomboidal form,

arranged side by side without overlapping, although, in a few instances, they resemble

the horny scales in arrangement. The Fishes furnished with this bony armour are

called Ganoidei (Gr . ganos, splendour) by Agassiz. In a third form the bony matter

and enamel is distributed more or less irregularly over the surface ofthe skin ; some-

times, as in the Sharks, projecting from all parts in the form of small grains, and some-

times, as in the Rays, forming larger discoid organs, from the centre of which acute

spines, resembling teeth in their structure, frequently project. These are the Placoidei

(Gr. plax, a plate) of Agassiz.

A line of peculiar scales, each of which is furnished with a minute tube, may be

observed running along the sides of most fishes ; it is called the lateral line, and its

peculiarities are of considerable importance in the discrimination of genera and species.
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The little tubes lead into a canal which follows the course of the lateral line, and which

has been generally considered as subservient to the production ofthe slimy matter with

which the surface of Fishes is usually so plentifully indued. It seems probable, how-

ever, that this slime is, in reality, the representative of the outermost layer of the

skin, and that the so-called mucous ducts are connected with the exercise of some

special sense, as they communicate with a very singular apparatus of tubes inclosed in

the bones of the head, and furnished with a peculiar arrangement ofnerves.

The colours of fishes are due to the presence of coloured fatty matters in the skin ;

but the beautiful metallic tints displayed by so many of them are produced by numerous

microscopic plates, apparently of a horny nature, which are distributed over the

surface.

ch

op
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In their nervous system, fishes exhibit a striking inferiority to the generality of

A B

ch

op

ce

vertebrate animals. The cranial cavity is small,

but even this is only partially occupied bythe

brain, which is of very small size when com-

pared with the body, or even with the other

parts of the nervous system. It is distinctly

divided into three parts, of which the anterior,

representing the cerebral hemispheres of the

higher Vertebrata, is usually small ; whilst the

middle division, from which the optic nerves

take their rise, generally forms a considerable

portion of the brain. In the Sharks, however,

thegeneral perfection ofwhich contrasts strongly

with the cartilaginous nature of their skeleton,

the cerebral hemispheres generally predominate

over the other parts of the brain (Fig . 15, B) ;

and from this and other circumstances, these

fishes appear to be entitled to take the first rank

in the class, although zoologists generally, look-

ing only at the imperfect ossification of their

skeletons, have assigned them a very different position . The olfactory lobes constitute

an interior prolongation of the brain, and are usually of very large size.

sp sp

Fig. 15.-Brains of Fishes. A, Cod ; B.

Shark. ol, olfactory lobes ; ch, cerebral

hemispheres ; op, middle brain, giving rise

to optic nerves ; ce, cerebellum ; sp, spinal
cord.

The organs ofthe special senses are, as usual, situated upon the head. The nose is

usually formed by a double cavity lined with afolded membrane ; each cavity opens on

the snout by one or two apertures ; but, except in one or two instances, there is no

communication between the interior of the nasal cavity and the mouth, or pharynx.

The eyes are large and flat, usually placed on the sides of the head, and furnished with

six muscles for their movement. The auditory organ is completely inclosed within the

bones of the head, and usually consists of a sac containing two otolithes, and a vesti-

bule supporting three semicircular canals. In the Sharks, and their allies, we also find

traces of a communication between the internal ear and the outer world. The sense of

taste is probably by no means acute in fishes ; and as their scaly covering must neces-

sarily render their general surface rather insensible to external impressions, they are

often furnished with special tactile organs, in the shape of filaments, surrounding the

mouth (Fig. 14), or detached from the pectoral fins, which probably assist them intheir

search for prey.

Afew fishes are furnished with a peculiar apparatus, which confers upon them the
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singular power of communicating an electric shock to any animal with which they

come in contact. The apparatus consists , in all cases, of a mass of gelatinous columns,

separated by membranous partitions, which are richly furnished, both with vessels and

nerves. The only fishes by which this curious property is undoubtedly possessed, are

the Gymnotus, or Electric Eel of South America, the fishes of the genus Torpedo, and

the Malapterurus and Mormyrus of the Nile.

The structure of the alimentary canal is often very complicated . There is scarcely a

bone that assists in the formation ofthe oral cavity that is not often furnished with teeth,

although these organs are usually developed upon particular bones. The upper jaw

generally bears two parallel rows of teeth (Fig. 13) , one attached to the intermaxillary

bones, and the other to the palatine bones ; the vomer also is commonly armed with teeth.

The teeth in the lower partofthe mouth areusually confined to the lowerjaw and lingual

bone. Besides these, the branchial arches and the superior and inferior pharyngeal

bones are almost always furnished with teeth, forming a sort of trap at the entrance of

the œsophagus. The teeth are not inserted into sockets as in man and many other

Vertebrata ; they are merely attached to the surface of the bone upon which they are

supported . In some cases, they are simply imbedded in the skin of the mouth ; in

others they are attached by means of ligamentous filaments, and these are frequently

moveable. In most fishes the teeth are constantly changing during the life of the

animal, the older ones falling out to give place to others which are developed in their

neighbourhood. They vary greatly, both in their external form and in their internal

structure. The simplest form is that of a cone ; but they are frequently compressed so

as to constitute cutting organs, or widened into grinders . The conical teeth are often

minute, and set very close together, so as to form a velvet-like surface.

The œsophagus is usually very muscular, and the stomach large. The pyloric

aperture is generally furnished with a membranous valve ; and behind the pylorus

there are, in most bony fishes, a variable number (from one to sixty) of blind

appendages, or cæca (called the pyloric appendages, or cæca) , which are considered to be

the representatives of the pancreas, which, in fact, occupies their place in the cartila-

ginous fishes. From this point the intestine is more or less convoluted in the abdo-

minal cavity, until it terminates at the anus ; in some Fishes the coion is furnished

with a spiral arrangement of valves, serving to increase its surface. The anal aperture

is usually placed at the posterior portion of the abdomen ; but in many cases it is

removed further forward, and sometimes even opens close under the throat. The liver

is usually of great size ; it is almost always furnished with a gall bladder, and the

gall-ducts open into the intestine, close behind the pyloric aperture. The spleen is

also invariably present.

Almost all Fishes are predaceous animals, attacking and destroying indiscrimi-

nately allthe weaker inhabitants of the waters, such as Insects, Worms, Crustacea, and

Mollusca, and preying with avidity upon the smaller individuals of their own class .

Many of them are excessively voracious, seizing upon everything that comes in their

way these are always furnished with a formidable apparatus of teeth ; others, which

are not provided with such powerful offensive weapons, confine their depredations to

the smaller and more helpless aquatic animals. Very few feed upon vegetable

matters.

The respiration in all fishes is aquatic, and we meet with no instance of true

lungs in any members of the class. Many species, however, possess a large sac-like

organ, containing air, which, as it is often connected with the oesophagus by a tube,
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must be regarded as to a certain extent analogous to the lungs of air-breathing Verte-

brata. This sac, which is known as the air-bladder, has, however, nothing to do with

respiration ; it receives blood from the arteries and returns it into the veins, and the

d-
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air which it incloses is probably derived from this

fluid . Its office is to lessen the specific gravity

of the fish, and it is furnished with a muscular

apparatus, often of very curious construction, by

means of which its capacity may be changed, so

as to render the animal heavier or lighter than the

surrounding medium.

The mechanism by which respiration is effected

is as follows :-The gills are composed of a number

of membranous lamina, furnished with minute

blood-vessels, and supported upon bony or cartila-

ginous arches, which surround the pharynx.

These arches are separated from each other by

slits ; and the water which is drawn into the

pharynx by a movement of deglutition, passes off

through these slits, and escapes by the opercular

aperture. These organs are fitted exclusively for

aquatic respiration. Unless the gill-laminae are

surrounded by moisture, and, as it were, suspended

in the surrounding medium, the majority of fishes

soon die, from the clogging of those delicate organs

and the rapid desiccation of their surface. Some

species, however, are furnished with a special ap-

paratus to keep their breathing organs moist when

in the air ; and a few others, which have no such

provision, appear to be very little affected by a

temporary absence from their native element.

With but a single exception, all fishes possess a

muscular heart, which is situated under the throat,

usually within the angle formed by the two sides

of the scapular arch (Fig. 16) . It is composed of

two cavities,-an auricle, which receives the blood

on its return from the body, and a ventricle, which

drives it again into the system. The blood, on

leaving the ventricle, passes through a main artery,

which is usually bulbous at the base, and, in many

fishes, is covered in the same part with a powerful

muscular coat, and furnished with a valvular ap-

paratus. From the continuation of this arterial

bulb, which runs forward, the branchial vessels are

given off on each side ; these conduct the blood, which is still in the venous state, into

the gills, where, in passing through the numerous capillary vessels with which the sur-

face of those organs is covered, it comes in contact with the water, and undergoes that

change which it is the object of respiration to produce in the blood. After passing

through this network of minute vessels the blood is again collected in larger vessels, and

Fig. 16. Circulatory System of Fish .

a, branchial artery ; b, arterial bulb ;

e ventricle ; d, auricle ; e, venous

sinus ; f, vena porta, liver, & c.; 9,
intestine ; h, vena cava ; i, vessels of

the gills ; k, dorsal artery ; 7, kid-

neys ; m, dorsal artery or aorta.

T
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conveyed to the aorta, or principal artery, which runs down the whole length of the

body immediately below the vertebral column, giving off branches to the various organs

during its passage. After passing through the capillary vessels of the body the blood is

again collected in the veins, which convey it into a great vein running up towards the

heart, called the vena cava. In its course towards the heart a portion of the venous

blood is, however, diverted into a peculiar system of veins, called the system of the vena

porta, which ramifies through the substance of the liver ; the kidneys are also supplied

with venous blood . Thus the heart in Fishes acts both as a systemic and a respiratory

heart, a single contraction of the ventricle serving to propel the blood not only through

the vessels and capillaries of the respiratory apparatus, but also through those of the

general circulation ; whilst a portion of the fluid also passes through the capillaries of

the liver and kidneys.

The last-mentioned organs are usually of very large size, and lie inthe immediate

neighbourhood of the vertebral column. The ureters are much branched at their origin ,

but afterwards unite to form a single canal, which often assumes the form of a bladder ;

and the secretion is discharged sometimes into the rectum and sometimes by separate

apertures situated close behind the anus.

These animals are all essentially oviparous. The ovaries, well known under the

name of roe, are generally of large size, and, when fully distended with ova, occupy a

considerable portion of the abdominal cavity, which they often distend to a great

extent. The number of ova contained in the ovaries of a single fish is often enormous.

In most fishes the mature ova are carried out by means of an oviduct, which opens

either into the last portion of the intestine or by a separate aperture immediately behind

the anus. In a few the oviduct is wanting, and the ova, when ready to be deposited ,

break through the walls ofthe ovaries into the abdominal cavity, whence they escape

by one or more apertures. The male organs occupy the same position as those of the

female ; they are commonly known as the soft roe. The mode in which their contents

are evacuated presents much the same differences as in the female. As a general rule,

the products of these organs are discharged at once into the water ; the fish usually

resorting in crowds to the same spot for the purpose of spawning, so as to secure the

impregnation of the ova. This is evidently the object of the curious instinet which

prompts so many fishes to undertake migrations in vast shoals, and often to great

distances. The Herring, the Pilchard, and the Mackerel are examples of fishes which

perform considerable journeys in search of a proper place in which to deposit their

spawn. The Salmon is also very remarkable in this respect, from the pertinacity with

which it continues its course from the sea, in which it habitually resides, in order to

deposit its ova in the small streams near the sources of rivers. The spawning appears

to take place only once a year.

Many fishes, however, are what is called ovo-viviparous ; that is to say, the ova are

retained within the oviduct until the complete evolution of the embryo. The mode in

which the impregnation of the ova is effected in these cases is not exactly known.

Fishes appear always to select shallow water for the deposition of their ova ; but,

beyond this, they do not generally exhibit any care for their offspring. A few, how-

ever, form a sort of nest for the protection of their eggs and young ; and in some

instances, the male remains as a guard over the fry until they have acquired sufficient

strength and agility to venture forth into the world. The little Sticklebacks

(Gasterosteus), so common in all our ponds, furnish an interesting example of the

exercise of this instinct.
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Divisions.-The classification of Fisheshas always presented considerable difficulties

to the naturalist. Linnæus, who placed the cartilaginous fish amongst the Amphibia,

divided the bony fishes into orders according to the position of the ventral fins ; Cuvier

founded his primary groups upon characters derived from the consistence of the skeleton

(cartilaginous or bony) , subdividing these into orders in accordance with the characters

presented by the fins and gills ; and Professor Agassiz afterwards proposed the system

to which we have already referred, founded upon the structure of the scales.

The arrangement here followed is nearly identical with that proposed by Professor

Müller in his valuable memoir on the Ganoid Fishes, published in the " Transactions

ofthe Berlin Academy" for 1844, in which, by combining the systems of Cuvier and

Agassiz, and making such alterations as his own extensive acquaintance with the

animals suggested to him, he has succeeded in arranging the members of this difficult

class in a far more satisfactory manner than any of his predecessors.

We divide the class of Fishes into five great orders. In the first, the Leptocardia,

the heart is entirely absent, and the circulation is effected by the pulsations of the great

vessels. The vertebral column is represented by a gelatinous band supporting the spinal

cord, and the latter exhibits scarcely any traces of cerebral organs at its anterior

extremity. The fishes of the other four orders have a distinct muscular heart, com-

posed oftwo chambers. In the first and second, the aperture leading from the ventricle

into the artery is furnished with two valves, and the base of the artery is destitute of a

muscular coating ; in the others the valves at the entrance of the artery are wanting ;

but the inner surface of the latter is furnished with numerous valves, and its outer

surface is clothed with a muscular coating. Of the former, the Cyclostomata are further

distinguished by their cartilaginous skeleton, their sac-like branchiæ, opening by a

series of apertures along the sides behind the head, and their round sucking mouth

without jaws ; whilst the Teleostia have a well- developed bony skeleton, a mouth

furnished with jaws, and free branchial organs concealed under an operculum.

The Ganoidea, forming the first order of fishes with a muscular arterial bulb,

resemble the Teleostia, in having free branchiæ, covered by an operculum . The

skeleton in this order is sometimes bony, sometimes cartilaginous ; and the skull is

more or less covered with bony dermal plates. In the second order, the Selachia, the

skeleton is always cartilaginous, the gills are fixed, the water used in respiration passing

off through a series of openings, corresponding in number to the gills, and the head is

never covered by bony plates.

In accordance with the views of Professor Owen, and many other naturalists, we

have removed the Selachia (including the Sharks and Rays) to the head of the class,

a position to which they are undoubtedly entitled, on account of the evident approach

which they make, in many important particulars, to the higher groups of the Vertebrata.

This alteration has also necessitated the removal of the Ganoid fishes, which in any

system must occupy a position intermediate between the Telostia, or bony, and the

Selachia, or cartilaginous fishes.

Professor Müller includes a sixth group (the Dipnoi) in the present class, for the

reception ofthe Protopterus and Lepidosiren-singular animals, which appear to partake

almost equally of the characters of this and the following class . It has, in fact, long

been a matter of dispute in which of these great groups these curious creatures should

be placed ; and we have preferred arranging them amongst the Batrachia, as they

agree with those animals in possessing lungs and a pervious nasal cavity .

Sub-classes of Müller.
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ORDER I.-LEPTOCARDIA.

This order includes only a single small fish, which rarely attains a length of two

inches, but which presents so many remarkable characters that its title to a place in

the vertebrate division of the Animal Kingdom has been disputed by some authors.

This is the Amphioxus lanceolatus, a little, slender, transparent creature, which is found

on sandy coasts in various parts of the world . Its body is of an elongated lanceolate

form, with a narrow membranous border, running along the whole of the dorsal and a

part of the ventral surface, and expanding at the caudal extremity into a lancet-shaped

fin ; which, however, is traversed by the tail itself. The vertebral column is repre-

sented by a gelatinous cord (chorda dorsalis) , which supports the axis of the nervous

system ; the latter terminates anteriorly by a rounded extremity, without any signs of

a brain. The head bears a pair of eyes, which are connected with the end of the

nervous axis by short filaments ; and between these is a small ciliated pit, apparently

the first rudiment of an olfactory organ.

The mouth is placed at the front of the head, where it forms an oval opening, quite

destitute of jaws, but surrounded by a number of cartilaginous points ; the oral cavity

leads into a large branchial sac, at the hinder extremity of which is the entrance ofthe

intestinal canal. By the action of cilia, with which these cavities are lined , currents

are produced in the water ; and the water thus carried into the branchial sac , passing off

through numerous slits in its walls into the general cavity of the body, whence it

escapes by an opening in the ventral surface,

The circulation of the blood is effected entirely by the contractile power of the

arteries ; no trace of a muscular heart is to be detected in the transparent body of the

creature. The blood itself, unlike that of all other Vertebrata, is perfectly colourless .

ORDER II.-CYCLOSTOMATA.

General Characters .-The Cyclostomata still retain a good deal of the embryo-

nic character so characteristic of the preceding order, although in their general organi-

zation they exhibit a very great advance.

They are ofan elongated , cylindric, and somewhat worm-like form (Fig. 17) , the skin

is tough and quite destitute of scales, the pectoral and ventral fins are wanting, andthe

continuous fin, which runs round the posterior extremity of the body, contains scarcely

any rays. The skeleton

Fig. 17.- Lamprey.

is cartilaginous, and con-

sists simply of a dorsal

cord and of a rudimentary

skull, without any trace

of ribs or other appendages. The mouth is destitute of jaws, and usually forms a cir-

cular sucking cup, supported by a curious cartilage. The inner surface of the mouth

is often armed with teeth. The branchia are in the form of little sacs, on the inner

surface of which the blood-vessels ramify. These usually open externally by separate

orifices.

The circulation of the blood in the Cyclostomata is effected, as in all the remaining

fishes, by means of a muscular heart, composed of two chambers. The orifice through

which the blood passes from the ventricle into the branchial artery, is provided with a

pair ofsemilunarvalves, and the base ofthis vessel is not furnished with a muscular coat.
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Divisions.-This order contains only two families. In the Myxinidæ, the mouth

is furnished with a number of cirri or tentacles, the lip bears a single tooth, and the

tongue is sometimes armed with a few teeth. The eyes are completely concealed, and

the nasal cavity opens into the mouth. These fishes appear to eat their way into the

bodies of other fishes, in which they are often found bythe fisherman . The best known

species is the Myxine glutinosa, called the Hag by the British fishermen. It was

described by Linnæus as a parasitic worm, and receives its specific name "glutinosa"

from the immense quantity of mucus which it can give off from its skin, and which

is said to be so great that if put into a vessel of water, it will, in a very short period,

convert the whole of it into a glutinous mass, capable of being drawn out into threads.

In the second family, the Petromyzonide, the mouth has the form of a circular

funnel, formed either of one or two lips . They are always destitute of cirri, but

the inside ofthe mouth is usually armed with numerous teeth (Fig. 18) . The nasal

cavities never lead into the mouth, the eyes are usually

well-formed, and there are generally seven branchial sacs,

which open directly by a corresponding number of apertures

along the sides of the body, whilst they communicate inter-

nally with the pharynx by the intervention of a common

canal.

Fig. 18.-Mouth ofthe

Lamprey.

This family includes the various species of Lampreys,

which generally inhabit fresh water, although some species

are found in the sea. They commonly adhere to stones in

the waterby means of their funnel-shaped mouth ; and are said also to attach themselves,

by the same means, to the bodies of other fishes so as to feed at leisure upon their sub-

stance. This statement, however, is very doubtful ; and it appears more probable that

the Lampreys derive their nourishment entirely from small aquatic animals.

The Sea Lamprey (Petromyzon marinus) attains a length of three or four feet.. It

quits the sea early in the spring, and proceeds up the larger rivers for the purpose of

spawning ; it is at this period that it is generally taken. In former days the Lamprey

was regarded as a great delicacy ; and one of our English kings is said to have died in

consequence of indulging too freely in a dish of these fish. They have gone somewhat out

ofrepute in the present day ; but great numbers of the River Lamprey (P. fluviatilis)

are still taken in some parts ofGermany, where they abound, packed injars withvinegar,

spices, and bay leaves, and exported to other countries. Some epicures have resorted

to the ingenious expedient of drowning Lampreys in wine ; a process which is sup-

posed to give them a very superior flavour. Formerly the River Lamprey was very

abundant in the Thames, and its capture formed a most important part of the business

ofthe Thames fishermen. They were sold in great quantities to the Dutch, to be em-

ployed as bait in the Turbot and Cod fisheries. Mr. Yarrell states that as many as four

hundred thousand of these fish have been sold for this purpose in one season.

ORDER III.-TELEOSTIA.

General Characters.-The fishes ofthis order, which corresponds almost exactly

with Cuvier's great section of Osseous Fishes, must be regarded as the types of the

class. They are all furnished with a perfect bony skeleton (Fig. 11 ), the structure of

which has already been described (page 10) . The skull is always of a very compli-

cated structure, and composed of numerous bones ; the gills are supported upon free

bony arches, and the water passes away from them by a single aperture, protected by a
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bony operculum or gill cover.

and usually armed with teeth.

The mouth is always formed by a pair of regularjaws,

The arterial bulb, situated immediately in front of the ventricle of the heart

(Fig. 16), is always composed of the thickened walls of the vessel, and is never pro-

vided with a muscular coat. The only valves in this vessel are a pair placed at the

point where it communicates with the heart.

Many of these Fishes have a perfectly naked skin, but the majority are covered

with scales of various forms. These are generally of a horny consistency, and exhibit

the two principal types of form already described (p . 14), as cycloid and ctenoid. In some

cases, however, the surface of the body is covered with bony scales and plates, which

sometimes unite so as to form a complete suit of bony armour, presenting a considerable

resemblance to that of the Ganoid Fish, amongst which the fishes thus protected were

actually placed by Agassiz.

We have already stated that, besides the pectoral and ventral fins, the represen-

tatives of the anterior and posterior limbs, fishes are furnished with a series of perpen-

dicular fins placed on the median line of the body, and denominated, according to their

position, the dorsal, caudal, and analfins (see p. 13, Fig. 14) . The folds of skin of which

these, as well as the pectoral and ventral fins, are composed, are extended by means of an

apparatus ofrays, which present themselves under two very distinct forms in the bony

fishes-namely, as spines and soft rays. The former are simple, bony spines, tapering

gradually to a point. They are generally stiff, and project, more or less, beyond the

membranous part ofthe fin, so that, in some instances, they become dangerous weapons.

The soft rays are also usually composed ofbony matter ; but instead of being composed

of a single piece, like the spines, they are divided transversely into numerous short

joints, and are also constantly dividing and subdividing longitudinally as they diverge

from their point of insertion ; so that, starting from the body as a single jointed ray,

they become split up before reaching the margin of the fin into a bundle of smaller

but similarlyjointed branches. The soft rays are of universal occurrence throughout

the series of bony fishes ; the spiny rays occur in a great number, but are often absent.

The spiny rays are to be found in all the fins except the caudal ; they always occupy

the anterior part of the fin, the remainder being composed of soft rays. In some fishes,

with two dorsal fins (such as the Perch, Figs. 11 and 22) , the first dorsal is often entirely

Fig. 19.-Dorsal Fin, supported on spiny rays,

7,7, and these resting on interspinous bones,
i, i.

supported by spiny rays ; but in these cases

we must consider the whole of the dorsal

appendages as constituting one large fin .

In some Fishes one or more of the spinous

rays are completely separated from thefins.

These are generally employed as weapons

of offence and defence.

The rays ofthe pectoral and ventral fins

are, of course, articulated to the bones

representing the anterior and posterior

members, which, in fishes, are usually

entirely concealed within the skin . The

rays of the median or perpendicular fins articulate with a series of bones (Fig. 19) ,

which are plunged into the median line of the body between the great longitudinal

masses of muscles, and which, from their extremities passing in between the spinous

processes of the vertebral column, have been denominated interspinous bones. Small
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muscles, attached at one extremity to the interspinous bones, and at the other to the

fin-rays, enable the fish to raise or depress the fin at pleasure. In some fishes a small,

thick fin, without true rays, occurs behind the true dorsal fin ; this is called the

adiposefin.

Divisions. This order includes a vast majority of the living species of Fish ;

and as the characters by which the genera and species are distinguished from each

other are often by no means strongly marked, there are few groups of animals which

present greater difficulties to the student than this. It is divided into numerous families,

which may, however, be distributed under six sub-orders, although these are some-

times rather imperfectly defined.

SUB-ORDER I.-PHYSOSTOMATA.

General Characters .-The fishes belonging to this group are usually furnished

with a complete series of fins, which are always composed entirely of soft rays, with

the exception of the first ray in the dorsal , anal, and pectoral fins, which are sometimes

spinous. The ventral fins are sometimes wanting ; when present, they are always

abdominal in position, that is to say, they are situated on the ventral region, behind

the pectorals . There is never more than one rayed dorsal fin ; but behind this there is

occasionally a second adipose fin. The skin is sometimes naked, and sometimes more or

less covered with bony plates ; in most cases, however, it is thickly clothed with scales,

which always exhibit the cycloid character.

The air-bladder is always connected with the pharynx by a sort of duct,—a most

important character, as it only occurs in these fishes amongst all the Teleostia.

The Physostomata are exceedingly numerous, and inhabit both salt and fresh waters.

They include amongst them some of the most important of the Fishes that are sought

for by man as food ; and also the only species of this order which possess electrical

powers.

Divisions. Professor Müller divides the Physostomata into two principal groups,

the Apoda, in which the ventral fins are deficient, and the Abdominalia, in which they

are placed on the belly.

ค

The former-of which the common Eel is an

example-are always soft-finned fishes , of an elon-

gated, enake-like form, which often want both

pairs of members, and in which the median fins

usually present the same embryonic form as in the

Cyclostomata, except that they are supported by

distinct rays. The head is covered with a thick

skin, which leaves only a small branchial opening.

Within this is a large sac, from which a second

sac is given off ; and it is to this arrangement that

these fishes are indebted for their power of sup-

porting a long separation from their native ele-
Fig. 20.-Gymnotus electricus.

ment. They live both in the sea and in fresh

water, where they swim along with an undulating movement of the body ; they are

exceedingly voracious animals.

The Apodal Physostomata form three families. Of these, the best known are the

Muranida, or Eels, of which several species are eaten in this and other countries.

They have the branchial apertures placed at the sides of the head, the intestine
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without pyloric appendages, and the reproductive organs without efferent ducts. Many

species of Eels constantly inhabit the ocean, whilst others usually live in fresh water, but

migrate to the sea at particular periods, it is supposed to deposit their spawn. It is a

very general belief that Eels are viviparous : but this is quite a mistake ; and the

opinion has, no doubt, taken its rise from the passage of intestinal worms through the

anus. The marine species attain a large size, the common Conger of our coasts

measuring sometimes as much as ten feet in length.

In the Gymnotida, the maxillary bones take part in the formation of the margin of

the upper jaw, which is not the case in the Murænida. The branchial apparatus is

situated as in the preceding family ; the intestine is furnished with pyloric appendages ;

and the generative organs with efferent ducts. The dorsal fin is entirely wanting ;

but the anal fin is very long, running from the anus, which is situated near the throat,

to the hinder extremity of the body.

The most remarkable fish of this family is the Electrical Eel (Gymnotus Electricus,

Fig. 20), which frequents the ponds and marshy places of South America. This fish

possesses a most wonderful power of communicating an electrical shock to anything

with which it comes in contact ; and this is said to be sufficiently strong to knock

down a man, and deprive him of the use of a limb for some hours. The Electrical

Eels attain a length of five or six feet ; and, as the apparatus from which the electricity

is evolved extends throughout the greater part of its body, it may readily be imagined

that the discharge of such a battery must be a formidable affair. The apparatus is

composed of four longitudinal bundles, placed one on each side of the dorsal and one on

each side of the ventral region of the body. These bundles are composed of a multi-

tude of horizontal parallel plates, which are intersected by transverse vertical plates,

the quadrangular canals thus formed being filled with a gelatinous matter. Thewhole

apparatus is liberally supplied with nerves, and may be considered to represent an

exceedingly complicated galvanic battery. So powerful, in fact, is the current of

electricity evolved by it that it can decompose chemical compounds, and magnetize steel

needles . It appears that the anterior portion of the apparatus is positive, and the

posterior negative ; and that those parts of it only which are in contact with an object

are implicated in the production of the current. Nevertheless, it is said that the

animal can make use of it in benumbing small fishes at some distance from it in the

water. The Indians of South America, when they wish to capture this fish, commence

their operations by driving a number of horses and mules into the ponds inhabited by

them ; the eels, alarmed at the disturbance, immediately attack the intruders upon their

quiet domain, usually applying their entire length to the bellies of the unfortunate

quadrupeds, and thus giving the full effect of the whole electrical apparatus. Some of

the horses soon become disabled, and falling down in the water, are drowned ; the

others, being driven back by the shouts and whips of the Indians, continue the conflict

until the powers of the Gymnoti are, for the time, exhausted . These then endeavour,

in their turn, to escape from the scene of warfare, and for this purpose approach the

shore, where another enemy awaits them: the Indians, armed with harpoons attached

to long cords, strike at all that come within reach, and by jerking them rapidly out of

the water, so as to keep the cord from getting wet, contrive to secure their booty without

receiving any shock. Several other species of this family are found in the waters of

South America, but none of them appear to possess electrical properties. Mr. Wallace

found ten species in the small streams near the sources of the Rio Negro and Orinoco ;

he says that they are all eaten, but that, owing to the number of forked bones which

1



THE HERRINGS. 297

they contain, they are but little esteemed . The Indians informed him that a rostrated

species, common in those rivers, has a very singular and ingenious manner of obtaining

its nourishment. They stated that its principal food consisted of ants and white ants,

insects which are exceedingly abundant in those regions, and that, to procure them, it

approached the shore and laid its tail upon the ground. The ants, attracted by the

slimy matter with which this tempting morsel is covered, soon crawl thickly upon it,

when the fish suddenly dives into the water, leaving its prey struggling on the surface,

from which it can pick them off at its leisure.

The third family is that of the Symbranchida, in which the branchial apertures,

instead of being placed at the sides of the head, as in the two preceding families, unite

to form a single opening, often divided by a longitudinal partition, in the throat. They

are all inhabitants of tropical countries, and live in fresh water.

Ofthe abdominal Physostomata, the first family contains only a single little blind fish,

which is found in the subterranean caves of North America. The head is broad and

rounded ; the eyes completely covered by an opaque skin, or entirely absent ; and the

anus is situated on the throat in front of the pectoral fins. Theyoung are brought forth

alive. It forms the family Amblyopsida.

The fishes of the second family, the Clupeide, are always covered with large thin

scales ; the mouth is wide, and both the maxillary and intermaxillary bones assist in

the formation ofthe margin of the upper jaw. The dorsal fin is single, and there is no

adipose fin. Most of them are furnished with pyloric coca and air-bladders.

This family includes some of the most important of all fishes, in an economical

point of view. Of these the best known and most valuable is the Herring (Clupea

Harengus), which occurs in vast abundance upon our coasts, between the months of

July and November, and, during this period, gives employment to multitudes of fisher-

men and whole fleets of vessels . It has long been a generally received opinion that

the Herring, when it disappears from the immediate neighbourhood of our coasts,

undertakes a long migration to the Arctic Seas, where it is said to find an abundant

nourishment in the vast swarms of minute Crustacea with which the waters of those

seas are known to abound . This notion appears to rest principally upon the authority

of Pennant, who particularly described the supposed line of migration, and states that

the mass of Herrings, on their way southwards towards their spawning grounds, meets

its first obstruction at the Shetland Isles, which divide the army into two parts, of

which one passes down the eastern and the other down the western shores of our

islands. Unfortunately for this theory, however, it appears that the Herring, if not

wholly unknown, is at least an exceedingly rare fish in the Arctic Seas, whilst, on the

other hand, specimens may be taken at all seasons in the neighbourhood of the

European coasts.

From the statements of several observers, it appears certain that the Herrings

inhabit the European seas at all seasons, keeping in deep water during the winter and

spring months, and that the appearance of the vast shoals at particular epochs, which

has given rise to the idea of their performing a long migration, is due only to their

seeking the shallow waters for the deposition of their spawn. During their migrations

for this purpose they swim close to the surface of the water ; and so enormous are the

crowds of fish which thus, animated by a common impulse, swim together in the same

direction, that the sea for miles exhibits a silvery appearance, from the glittering of

their brilliant scales.

The principal seat of the Herring fishery in this country is at Yarmouth, in
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CLASS I.-PISCES, OR FISHES.

General Characters.-The animals of this class, as already stated, are exclu-

sively aquatic, and all the particulars of their structure indicate an adaptation to this

mode of existence. The head is large, and set upon the trunk without the intervention

of any distinct neck ; the body is usually of a spindle-shape, tapering gradually

towards the posterior extremity ; and the surface is usually smooth, without any irre-

gularities which might impede the motions of the creature in its native element. In

its general form the body is usually rounded, or slightly compressed at the sides ;

sometimes this flattening proceeds to a much greater extent, so that the animal presents

the appearance of a broad band or oval disc , of which the edges correspond with the

dorsal and ventral surfaces ; in other cases the flattening takes place from above, down-

wards, producing a disc-like body, of which the upper and lower surfaces are dorsal

and ventral.

Locomotion is always effected principally by lateral strokes of the hinder extremity,

accompanied, in the clongated species, by an undulating motion of the whole body.

In accordance with this arrangement, the great bulk of the body of a fish is made up

ofpowerful longitudinal muscles, whose office is the flexion of the spine.

The skeleton exhibits a great diversity. In the lowest form of animal referred to

this class, which has been described by some naturalists as an Annelide, and regarded

by others as a transition form connecting the Annelida with the Fishes, the only trace

of the vertebrate internal skeleton consists in a semi-gelatinous cord (the chorda

dorsalis) , which runs through the body of the animal, and supports the central axis of

the nervous system, presenting, in fact, a great analogy with the earliest form in

which the skeleton presents itself in the embryonic states of other Vertebrata . In the

Lampreys, the development of the skeleton makes a little step in advance ; the chorda

dorsalis acquires a firmer or somewhat cartilaginous consistence, and, in some cases, ex-

hibits slight indications of the segmentation of the vertebral column. In these animals,

11. IL Skeleton of the Perch.

also, the brain is inclosed within a cartilaginous skull. As we advance, we find the

skeleton gradually acquiring greater firmness, becoming first cartilaginous and after-

wards beny. In some cases, however, the centre of the vertebral column retains almost

its original consistency, when the peripheral parts have arrived at the state of cartilage.

In nearly all fishes which have the vertebral column in a bony or cartilaginous con-
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dition, and formed of distinct vertebræ, the bodies of the latter are hollowed out, both

before and behind, into conical cavities, the apices of which usually meet in the middle

of the vertebra. These cavities are filled with a gelatinous matter, the remains of the

embryonic chorda dorsalis. Only a single fish is known in which the ossification ofthe

centres of the vertebræ proceeds further than this ; this is the Lepidosteus, or Bony

Pike of America, in which each vertebra is furnished with an anterior convex, and a

posterior concave, articulating surface. The superior or neural arches of the vertebra

usually terminate in very long spinous processes . The inferior, or hæmal arches, exhibit

a similar structure in the caudal region of the body, where they form a bony canal for

the passage of the principal vessels, and, in a few instances, the same conformation

extends into the abdominal region ; but here we generally find a series of processes

extending laterally from the bodies of the vertebræ, bearing ribs which inclose the

abdominal cavity. The lower extremity of the ribs is always free, as there is no

sternum for their attachment.

The structure ofthe skull, in Fishes, partakes of the variable character of the rest

of the skeleton. In the lowest forms it is a nearly membranous expansion of the soft

cord which here takes the place of the vertebral column, which gradually acquires

cartilaginous supports. In the higher Fishes, with cartilaginous skeletons-such as the

Sharks and Rays-the skull is a cartilaginous case, formed of a single piece ; but in the

bony fishes this becomes ossified from numerous centres, and the skull in these is

usually of a very complicated construction. In most cases, however, the primitive

cartilaginous skull is more or less persistent, so that in some instances the bony plates

maybe removed after the head has been boiled, leaving the brain for the most part

still inclosed in its cartilaginous covering.

The skull of a bony fish (Fig. 12) is of very complicated structure, the number of

bones of which it is composed

being very considerable. The

principal bones forming the

cranium are the occipitals, the im

sphenoids, the ethmoid, the pa- m..

rietals, the frontals, and the tem-

porals ; the basi-occipital bone,

forming the lower boundary of

the aperture through which the

spinal cord quits the skull, exhi-

bits on its posterior surface the

conical cavitywhich has already

been described as characteristic

of the body of the piscine verte-

22 or

p io

Fig. 12.-Bones of the head of the Pike.

C
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c, cranium ; or, orbit ; n, nasal cavities ; im, intermaxillary

bone ; m, superior maxillary bone ; t, lateral partition,

separating gills from mouth ; p, io, op, bones ofoperculum,

or gill-cover.

bra, and articulates in the usual way with the first vertebra of the spinal column .

The general form of the head is that of a pyramid with the base directed backwards ;

the orbits are placed on the sides, and the nasal apertures a little in front of them .

The upper jaw is formed of the maxillary and intermaxillary bones, of which

the latter usually bear teeth, and form the actual margin of the mouth ; whilst the

former, as a general rule, are unarmed, and lie concealed in the flesh behind the inter-

maxillaries . These are bent back at an angle at their interior portion, so that they

consist, in fact, of two branches, of which one serves, as just described, to form the

biting edge ofthe mouth, whilst the other is received in a groove atthe end of the nose,
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in which it can move freely in those fishes which have a protrusible mouth. The

palate is formed of three bones : the palatine bone, which is usually armed with

teeth ; the transverse bone, by which the palate is generally articulated to the cranium ;

and the pterygoid bone. The vomer also assists in the formation of the roof of the

mouth, and is usually armed with teeth.

The two sides of the lower jaw are usually firmly united at the anterior extremity,

but rarely joined by ossification. Each side is composed of several pieces, usually three,

but sometimes four or more in number. Of these only one-the anterior-is furnished

with teeth ; the basal bone articulates with a sort of bony partition, formed of several

bones immoveably articulated, which are also firmlyattached tothe skull in several places.

The opercula, or gill covers, are also dependent from these bones. These are usually

composed of four bony plates, of which the first-the preoperculum-is a somewhat

crescent-shaped piece, extending from the cranium to the articulation of the lower

jaw (Fig. 12) ; whilst the others, which are distinguished by particular names descrip-

tive of their relative position, are moveably articulated to the preoperculum , and serve

to close the branchial aperture. The relative size of these plates, their forms, and

general structure, furnish the zoologist with excellent characters for the discrimination

of genera and species.

0

...

CO---

Belowthesebones

we find the hyoid

arch, which attains

agreat development

in fishes, and serves

to support, not only

the tongue, but also

the respiratory ap-

paratus (Fig. 13) .

From the front of a

this arch a peculiar

bone (the lingual or

glossohyal) pene-

trates to the apex of

the tongue, where

it is frequently co-

vered with teeth.

Behind this the

hyoid bone forms

two branches, cach

of which is at-

tached to the pre-

operculum of its

own side by asmall

bone called the

styloid or stylohyal.

To the side of each

branch a variable

P.

Co

C

ca ab

ph ar S or

Fig. 13.-Bones of the head of the Perch , after the removal of the jaws,

lateral partition, and operculum, on one side, to showthe interior ofthe

mouth, and the hyoid apparatus ; c, cranium ; or, orbit ; e, vomer

(armed with teeth) ; im, intermaxillary ; dp, teeth implanted on the

palatine arch ; mi, lower jaw; 7, lingual bone; b, lateral branches

ofthe hyoid apparatus ; s, process for the attachment of these tothe

lateral partition ; r, r, branchio-stegal rays; a, branchial arches; ph,

superior pharyngeal bones ; ar, articular surface by which the lateral

partition is attached ; o to h, bony framework supportingthe pectoral

fin, p; o and o' , scapula divided intotwo pieces; h, humerus ; ab, bone

ofthe fore-arm; ca, bone of the carpus ; co, coracoid bone.

number of slender-curved bones is articulated ; these are called branchio-stegal ; they

support a membrane called the branchio-stegal membrane, whose office is to close the
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gill-slit from beneath. Behind thesc, supported at one extremity upon the hyoid bone

and articulated at the other to the bones of the cranium, are four pairs of bony arches,

formed of two pieces in the cartilaginous fishes, but usually consisting of four in the

bony species. On the outside these arches bear the branchial lamina, but their inner

surface is usually armed with spines or teeth. They articulate with the cranium by

small bones called the superior pharyngeals, which, like all the other bones in the

neighbourhood of the mouth, are often armed with teeth.

The surface presented by Fishes to the surrounding element is greatly increased

by the peculiar organs called fins . These are of two kinds. Some placed in pairs on the

lower surface ofthe body are the analogues ofthe limbs of the higher vertebrated animals ;

whilst the others, situated single on the median line of the body, are to be regarded as

appendages or developments of the cutaneous system. The former never exceed four

in number ; but one or both pairs are frequently absent.

These organs have received different names in accordance with their position on

d2

a po

Fig. 14. -Bearded Mullet, showing position of

fins ; p, pectoral fin ; e, ventral fin ; d , first

dorsal : d2 , second dorsal ; c, caudal ; a, anal ;
o, opening of gill-covers.

the body (Fig. 14) . Of the two pair of

fins corresponding with the limbs of other

Vertebrata, one pair has received the

name of pectoral fins, from their being

situated onthe breast immediately behind

the branchial aperture ; they are the

analogues ofthe anterior members. The

representatives of the hind limbs of other

vertebrated animals are denominated

ventral fins, their normal position being

on the belly, close to the anus. These

fins, however, are liable to great changes

of position, being often advanced close

under the pectoral fins, or even sometimes

placed before these, quite on the throat of the animal The single or median fins are

rather variable in number. The dorsal surface usually bears one or more of these

organs, called dorsal fins ; similar fins occur on the ventral surface behind the anus,

called analfins ; and the extremity of the tail is almost always furnished with a broad

expansion, the caudal fin , which is the pincipal agent in progression. In some fishes

the median fins are continuous round the whole posterior portion of the body ; and this

is the condition in which these organs first make their appearance during the develop-

ment of the embryo in all Fishes, the subsequent changes which take place in the

arrangement of the parts being due to the unequal development of the bony rays

which support and stretch the membrane of which the fins are composed. The struc-

ture and arrangement of the rays varies greatly in the different groups of Fish, and

will be referred to hereafter.

The pectoral fin in all fishes consists essentially of the same parts as the anterior

limb ofany other vertebrated animal. Concealed within the skin, immediately behind

the branchial openings, we find a bony circle composed of several pieces, representing

the shoulder blade, with the coracoid bone and clavicle (see Fig. 13) ; this supports the

bones of the arm, which are usually very short, and bear a series of carpal bones at

their extremity ; the latter support a number of short cylindrical joints, from which

the rays of the fin take their rise. The internal supports of the ventral fins never

present such a close resemblance to the pelvis of the higher Vertebrata as do those of
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the pectorals to the scapular arch. When situated in their normal position in the

abdomen, they always consist of cartilaginous or bony pieces lying freely in the muscles

and quite unconnected with the vertebral column ; but when the fins are advanced from

this position to the neighbourhood of the pectorals, their internal supports are attached

to the scapular arch ofthe latter members.

The skin of the animals of this class is almost always protected by a covering of

scales, which are sometimes of a horny and sometimes of a bony texture. Very few

fishes are destitute of this scaly covering, which, however, is very variable in its

distribution- its component parts being sometimes placed so close that one scale lies

over the other like the tiles upon the roof of a house, sometimes fitted together exactly

by their edges, and sometimes scattered irregularly over the surface of the skin . The

differences in the form and structure of the scales is of great importance in the classifi-

cation of Fishes ; and Professor Agassiz even considers that they stand in such intimate

relation with the general organization of the animals, that he has proposed to employ

them as primary characters for dividing this great group into orders. This system has

only been partially adopted by succeeding naturalists-as, although it is admitted on

all hands that it has been of great service, especially in facilitating the study of fossil

Fishes, there can be no doubt that it has the defect common to all systems founded

upon characters derived from a single set of organs-that of separating nearly allied

animals, and bringing others which have no mutual affinity into close juxtaposition.

The most ordinary form is the thin horny scale, such as we meet with upon most of

the common catable fish. These consist of small horny plates, generally of a more or

less oval form, which lie one over another, exactly like tiles, and are usually arranged

in such a manner that each scale, being partially covered by two scales of the preceding

row, only exhibits a somewhat triangular portion of its own surface . These scales are

peculiar to the osseous fishes . They are found to consist of two layers, of which

the lower is of a horny texture, whilst the upper resembles enamel. The scales are

usually marked with concentric and radiating lines, of which the former appear to

belong to the outer and the latter to the inner layer. In some Fishes they present a

smooth outline-these are the Cycloidei (Gr. kuklos, a circle) of Agassiz ; whilst in

others, forming the order Ctenoidei (Gr. kteis, a comb) of the same author, the hinder

margins ofthe scales are set with spines.

Another form of scale, exhibited by very few living species, although the Fishes of

which it is characteristic were at one time almost the only representatives of the Verte-

brata existing on our planet, is composed of a hard bony substance, covered with a coating

ofenamel, which often resembles the enamel of the teeth in structure. These scales are

much thicker and larger than the horny scales, and are usually of a rhomboidal form,

arranged side by side without overlapping, although, in a few instances, they resemble

the horny scales in arrangement. The Fishes furnished with this bony armour are

called Ganoidei (Gr. ganos , splendour) by Agassiz. In a third form the bony matter

and enamel is distributed more or less irregularly over the surface of the skin ; some-

times, as in the Sharks, projecting from all parts in the form of small grains, and some-

times, as in the Rays, forming larger discoid organs, from the centre of which acute

spines, resembling teeth in their structure, frequently project. These are the Placoidei

(Gr. plar, a plate) of Agassiz.

A line of peculiar scales , each of which is furnished with a minute tube, may be

observed running along the sides of most fishes ; it is called the lateral line, and its

peculiarities are of considerable importance in the discrimination of genera and species.
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The little tubes lead into a canal which follows the course ofthe lateral line, and which

has been generally considered as subservient to the production of the slimy matter with

which the surface of Fishes is usually so plentifully indued. It seems probable, how-

ever, that this slime is, in reality, the representative of the outermost layer of the

skin, and that the so-called mucous ducts are connected with the exercise of some

special sense, as they communicate with a very singular apparatus of tubes inclosed in

the bones of the head, and furnished with a peculiar arrangement ofnerves.

The colours of fishes are due to the presence of coloured fatty matters in the skin ;

but the beautiful metallic tints displayed by so many of them are produced by numerous

microscopic plates, apparently of a horny nature, which are distributed over the

surface.

ch

op!

co

In their nervous system, fishes exhibit a striking inferiority to the generality of

A B
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op

ce

vertebrate animals. The cranial cavity is small,

but even this is only partially occupied by the

brain, which is of very small size when com-

pared with the body, or even with the other

parts of the nervous system. It is distinctly

divided into three parts, of which the anterior,

representing the cerebral hemispheres of the

higher Vertebrata, is usually small ; whilst the

middle division, from which the optic nerves

take their rise, generally forms a considerable

portion of the brain. In the Sharks, however,

thegeneral perfection ofwhich contrasts strongly

with the cartilaginous nature of their skeleton,

the cerebral hemispheres generally predominate

over the other parts of the brain (Fig. 15, B) ;

and from this and other circumstances, these

fishes appear to be entitled to take the first rank

in the class, although zoologists generally, look-

ing only at the imperfect ossification of their

skeletons, have assigned them a very different position. The olfactory lobes constitute

an interior prolongation of the brain, and are usually of very large size.

sp sp

Fig. 15.-Brains of Fishes. A, Cod ; B,

Shark. ol, olfactory lobes ; ch, cerebral
hemispheres ; op, middle brain, giving rise

to optic nerves ; ce, cerebellum ; sp, spinal
cord.

The organs of the special senses are, as usual, situated upon the head. The nose is

usually formed by a double cavity lined with a folded membrane ; each cavity opens on

the snout by one or two apertures ; but, except in one or two instances, there is no

communication between the interior of the nasal cavity and the mouth, or pharynx.

The eyes are large and flat, usually placed on the sides of the head, and furnished with

six muscles for their movement. The auditory organ is completely inclosed within the

bones of the head, and usually consists of a sac containing two otolithes, and a vesti-

bule supporting three semicircular canals. Inthe Sharks, and their allies, we also find

traces ofa communication between the internal ear and the outer world . The sense of

taste is probably by no means acute in fishes ; and as their scaly covering must neces-

sarily render their general surface rather insensible to external impressions, they are

often furnished with special tactile organs, in the shape of filaments, surrounding the

mouth (Fig. 14), or detached from the pectoral fins, which probably assist them in their

search for prey.

Afew fishes are furnished with a peculiar apparatus, which confers upon them the
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singular power of communicating an electric shock to any animal with which they

come in contact. The apparatus consists , in all cases, of a mass of gelatinous columns,

separated by membranous partitions, which are richly furnished, both with vessels and

nerves. The only fishes by which this curious property is undoubtedly possessed, are

the Gymnotus, or Electric Eel of South America, the fishes of the genus Torpedo, and

the Malapterurus and Mormyrus of the Nile.

The structure of the alimentary canal is often very complicated . There is scarcely a

bone that assists in the formation ofthe oral cavity that is not often furnished with teeth,

although these organs are usually developed upon particular bones. The upperjaw

generally bears two parallel rows of teeth (Fig. 13) , one attached to the intermaxillary

bones, and the other to the palatine bones ; the vomer also is commonly armedwith teeth.

The teeth inthe lower partofthe mouth areusually confined to the lowerjawand lingual

bone. Besides these, the branchial arches and the superior and inferior pharyngeal

bones are almost always furnished with teeth, forming a sort of trap at the entrance of

the oesophagus. The teeth are not inserted into sockets as in man and many other

Vertebrata ; they are merely attached to the surface of the bone upon which they are

supported. In some cases, they are simply imbedded in the skin of the mouth ; in

others they are attached by means of ligamentous filaments, and these are frequently

moveable. In most fishes the teeth are constantly changing during the life of the

animal, the older ones falling out to give place to others which are developed in their

neighbourhood . They vary greatly, both in their external form and in their internal

structure. The simplest form is that of a cone ; but they are frequently compressed so

as to constitute cutting organs, or widened into grinders. The conical teeth are often

minute, and set very close together, so as to form a velvet-like surface.

The esophagus is usually very muscular, and the stomach large. The pyloric

aperture is generally furnished with a membranous valve ; and behind the pylorus

there are, in most bony fishes, a variable number (from one to sixty) of blind

appendages, or cæca (called the pyloric appendages, or caea) , which are considered to be

the representatives of the pancreas, which, in fact, occupies their place in the cartila-

ginous fishes. From this point the intestine is more or less convoluted in the abdo-

minal cavity, until it terminates at the anus ; in some Fishes the colon is furnished

with a spiral arrangement of valves, serving to increase its surface. The anal aperture

is usually placed at the posterior portion of the abdomen ; but in many cases it is

removed further forward, and sometimes even opens close under the throat. The liver

is usually of great size ; it is almost always furnished with a gall bladder, and the

gall-ducts open into the intestine, close behind the pyloric aperture. The spleen is

also invariably present.

Almost all Fishes are predaceous animals, attacking and destroying indiscrimi-

nately all the weaker inhabitants of the waters, such as Insects, Worms, Crustacea, and

Mollusca, and preying with avidity upon the smaller individuals of their own class.

Many of them are excessively voracious, seizing upon everything that comes in their

way these are always furnished with a formidable apparatus of teeth ; others, which

are not provided with such powerful offensive weapons, confine their depredations to

the smaller and more helpless aquatic animals. Very few feed upon vegetable

matters.

The respiration in all fishes is aquatic, and we meet with no instance of true

lungs in any members of the class. Many species, however, possess a large sac-like

organ, containing air, which, as it is often connected with the oesophagus by a tube,
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must be regarded as to a certain extent analogous to the lungs of air-breathing Verte-

brata. This sac, which is known as the air- bladder, has, however, nothing to do with

respiration ; it receives blood from the arteries and returns it into the veins, and the

air which it incloses is probably derived from this

fluid . Its office is to lessen the specific gravity

of the fish, and it is furnished with a muscular

apparatus, often of very curious construction, by

means of which its capacity may be changed, so

as to render the animal heavier or lighter than the

surrounding medium.
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The mechanism by which respiration is effected

is as follows :-The gills are composed ofa number

of membranous laminæ, furnished with minute

blood-vessels, and supported upon bony or cartila-

ginous arches, which surround the pharynx.

These arches are separated from each other by

slits ; and the water which is drawn into the

pharynx by a movement of deglutition, passes off

through these slits, and escapes by the opercular

aperture. These organs are fitted exclusively for

aquatic respiration. Unless the gill-lamina are

surrounded by moisture, and, as it were, suspended

in the surrounding medium, the majority of fishes

soon die, from the clogging of those delicate organs

and the rapid desiccation of their surface. Some

species, however, are furnished with a special ap-

paratus to keep their breathing organs moist when

in the air ; and a few others, which have no such

provision, appear to be very little affected by a

temporary absence from their native element.

With but a single exception, all fishes possess a

muscular heart, which is situated under the throat,

usually within the angle formed by the two sides

of the scapular arch (Fig. 16) . It is composed of

two cavities,-an auricle, which receives the blood

on its return from the body, and a ventricle, which

drives it again into the system. The blood, on

Fig. 16. Circulatory System of Fish.
leaving the ventricle, passes through a main artery,

a, branchial artery ; b, arterial bulb ; which is usually bulbous at the base, and, in many

ventricle; d, auricle; e, venous fishes, is covered in the same part with a powerful

intestine; h, vena cava; i, vessels ofintus ,vena porta, liver, &c.; 9, muscular coat, and furnished with a valvular ap-

the gills ; k, dorsal artery ; 1, kid- paratus. From the continuation of this arterial

neys ; m, dorsal artery or aorta.
bulb, which runs forward, the branchial vessels are

given off on each side ; these conduct the blood, which is still in the venous state, into

the gills , where, in passing through the numerous capillary vessels with which the sur-

face of those organs is covered, it comes in contact with the water, and undergoes that

change which it is the object of respiration to produce in the blood. After passing

through this network of minute vessels the blood is again collected in larger vessels, and

T
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conveyed to the aorta, or principal artery, which runs down the whole length of the

body immediately below the vertebral column, giving off branches to the various organs

during its passage. After passing through the capillary vessels of the body the blood is

again collected in the veins, which convey it into a great vein running up towards the

heart, called the vena cava. In its course towards the heart a portion of the venous

blood is, however, diverted into a peculiar system of veins, called the system ofthe vena

porta, which ramifies through the substance of the liver ; the kidneys are also supplied |

with venous blood . Thus the heart in Fishes acts both as a systemic and a respiratory

heart, a single contraction of the ventricle serving to propel the blood not only through

the vessels and capillaries of the respiratory apparatus, but also through those of the

general circulation ; whilst a portion of the fluid also passes through the capillaries of

the liver and kidneys.

"

The last-mentioned organs are usually of very large size, and lie in the immediate

neighbourhood of the vertebral column. The ureters are much branched at their origin,

but afterwards unite to form a single canal, which often assumes the form of a bladder ;

and the secretion is discharged sometimes into the rectum and sometimes by separate

apertures situated close behind the anus.

These animals are all essentially oviparous. The ovaries, well known under the

name of roe, are generally of large size, and, when fully distended with ova, occupy a

considerable portion of the abdominal cavity, which they often distend to a great

extent. The number of ova contained in the ovaries of a single fish is often enormous.

In most fishes the mature ova are carried out by means of an oviduct, which opens

either into the last portion of the intestine or by a separate aperture immediately behind

the anus. In a few the oviduct is wanting, and the ova, when ready to be deposited,

break through the walls ofthe ovaries into the abdominal cavity, whence they escape

by one or more apertures. The male organs occupy the same position as those of the

female ; they are commonly known as the soft roe. The mode in which their contents

are evacuated presents much the same differences as in the female. As a general rule,

the products of these organs are discharged at once into the water ; the fish usually

resorting in crowds to the same spot for the purpose of spawning, so as to secure the

impregnation of the ova. This is evidently the object of the curious instinct which

prompts so many fishes to undertake migrations in vast shoals, and often to great

distances. The Herring, the Pilchard , and the Mackerel are examples of fishes which

perform considerable journeys in search of a proper place in which to deposit their

spawn. The Salmon is also very remarkable in this respect, from the pertinacity with

which it continues its course from the sea, in which it habitually resides, in order to

deposit its ova in the small streams near the sources of rivers. The spawning appears

to take place only once a year.

Many fishes, however, are what is called ovo-viviparous ; that is to say, the ova are

retained within the oviduct until the complete evolution of the embryo . The mode in

which the impregnation of the ova is effected in these cases is not exactly known.

Fishes appear always to select shallow water for the deposition of their ova ; but,

beyond this, they do not generally exhibit any care for their offspring. A few, how-

over, form a sort of nest for the protection of their eggs and young ; and in some

instances, the male remains as a guard over the fry until they have acquired sufficient

strength and agility to venture forth into the world. The little Sticklebacks

(Gasterosteus), so common in all our ponds, furnish an interesting example of the

exercise of this instinct.
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Divisions. The classification of Fishes has always presented considerable difficulties

to the naturalist. Linnæus, who placed the cartilaginous fish amongst the Amphibia,

divided the bony fishes into orders according to the position of the ventral fins ; Cuvier

founded his primary groups upon characters derived from the consistence of the skeleton

(cartilaginous or bony) , subdividing these into orders in accordance with the characters

presented by the fins and gills ; and Professor Agassiz afterwards proposed the system

to which we have already referred , founded upon the structure of the scales.

The arrangement here followed is nearly identical with that proposed by Professor

Müller in his valuable memoir on the Ganoid Fishes, published in the " Transactions

of the Berlin Academy " for 1844, in which, by combining the systems of Cuvier and

Agassiz , and making such alterations as his own extensive acquaintance with the

animals suggested to him, he has succeeded in arranging the members of this difficult

class in a far more satisfactory manner than any of his predecessors.

We divide the class of Fishes into five great orders. In the first, the Leptocardia,

the heart is entirely absent, and the circulation is effected by the pulsations of the great

veзsels . The vertebral column is represented by a gelatinous band supportingthe spinal

cord, and the latter exhibits scarcely any traces of cerebral organs at its anterior

extremity. The fishes of the other four orders have a distinct muscular heart, com-

posed of two chambers. In the first and second, the aperture leading from the ventricle

into the artery is furnished with two valves, and the base of the artery is destitute of a

muscular coating ; in the others the valves at the entrance of the artery are wanting ;

but the inner surface of the latter is furnished with numerous valves, and its outer

surface is clothed with a muscular coating. Of the former, the Cyclostomata are further

distinguished by their cartilaginous skeleton, their sac-like branchia, opening by a

series of apertures along the sides behind the head, and their round sucking mouth

without jaws ; whilst the Teleostia have a well-developed bony skeleton, a mouth

furnished with jaws, and free branchial organs concealed under an operculum.

The Ganoidea, forming the first order of fishes with a muscular arterial bulb,

resemble the Teleostia, in having free branchia, covered by an operculum. The

skeleton in this order is sometimes bony, sometimes cartilaginous ; and the skull is

more or less covered with bony dermal plates. In the second order, the Selachia, the

skeleton is always cartilaginous , the gills are fixed, the water used in respiration passing

off through a series of openings, corresponding in number to the gills, and the head is

never covered by bony plates.

In accordance with the views of Professor Owen, and many other naturalists, we

have removed the Selachia (including the Sharks and Rays) to the head of the class,

a position to which they are undoubtedly entitled, on account of the evident approach

which they make, inmany important particulars, to the higher groups of the Vertebrata.

This alteration has also necessitated the removal of the Ganoid fishes, which in any

system must occupy a position intermediate between the Telcostia, or bony, and the

Selachia, or cartilaginous fishes .

Professor Müller includes a sixth group (the Dipnoi) in the present class , for the

reception ofthe Protopterus and Lepilosiren- singular animals, which appear to partake

almost equally of the characters of this and the following class . It has, in fact, long

been a matter of dispute in which of these great groups these curious creatures should

be placed ; and we have preferred arranging them amongst the Batrachia, as they

agree with those animals in possessing lungs and a pervious nasal cavity .

Sub-classes of Müller.
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ORDER I.-LEPTOCARDIA.

This order includes only a single small fish, which rarely attains a length of two

inches, but which presents so many remarkable characters that its title to a place in

the vertebrate division of the Animal Kingdom has been disputed by some authors.

This is the Amphioxus lanceolatus, a little , slender, transparent creature, which is found

on sandy coasts in various parts of the world. Its body is of an elongated lanceolate

form, with a narrow membranous border, running along the whole of the dorsal and a

part of the ventral surface, and expanding at the caudal extremity into a lancet-shaped

fin ; which, however, is traversed by the tail itself. The vertebral column is repre-

sented by a gelatinous cord (chorda dorsalis) , which supports the axis of the nervous

system ; the latter terminates anteriorly by a rounded extremity, without any signs of

a brain. The head bears a pair of eyes, which are connected with the end of the

nervous axis by short filaments ; and between these is a small ciliated pit, apparently

the first rudiment of an olfactory organ.

The mouth is placed at the front of the head, where it forms an oval opening, quite

destitute of jaws, but surrounded by a number of cartilaginous points ; the oral cavity

leads into a large branchial sac, at the hinder extremity of which is the entrance ofthe

intestinal canal. By the action of cilia, with which these cavities are lined, currents

are produced inthe water ; and the water thus carried into the branchial sac, passing off

through numerous slits in its walls into the general cavity of the body, whence it

escapes by an opening in the ventral surface,

The circulation of the blood is effected entirely by the contractile power of the

arteries ; no trace of a muscular heart is to be detected in the transparent body of the

creature . The blood itself, unlike that of all other Vertebrata, is perfectly colourless.

ORDER II.-CYCLOSTOMATA.

General Characters.-The Cyclostomata still retain a good deal of the embryo-

nic character so characteristic of the preceding order, although in their general organi-

zation they exhibit a very great advance.

They are ofan elongated , cylindric , and somewhat worm-like form (Fig . 17) , the skin

is tough and quite destitute of scales, the pectoral and ventral fins are wanting, and the

continuous fin, which runs round the posterior extremity of the body, contains scarcely

Fig. 17.- Lamprey.

any rays.
The skeleton

is cartilaginous, and con-

sists simply of a dorsal

cord and of a rudimentary

skull, without any trace

ofribs or other appendages . The mouth is destitute of jaws, and usually forms a cir-

cular sucking cup, supported by a curious cartilage . The inner surface of the mouth

is often armed with teeth . The branchia are in the form of little sacs, on the inner

surface of which the blood-vessels ramify. These usually open externally by separate

orifices.

The circulation of the blood in the Cyclostomata is effected, as in all the remaining

fishes, by means of a muscular heart, composed of two chambers. The orifice through

which the blood passes from the ventricle into the branchial artery, is provided with a

pair ofsemilunar valves, and the base of this vessel is not furnished with a muscular coat.
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Divisions.-This order contains only two families. Inthe Myxinide, the mouth

is furnished with a number of cirri or tentacles, the lip bears a single tooth, and the

tongue is sometimes armed with a few teeth. The eyes are completely concealed, and

the nasal cavity opens into the mouth . These fishes appear to eat their way into the

bodies ofother fishes, in which they are often found bythe fisherman . The best known

species is the Myxine glutinosa, called the Hag by the British fishermen. It was

described by Linnæus as a parasitic worm, and receives its specific name " glutinosa"

from the immense quantity of mucus which it can give off from its skin, and which

is said to be so great that if put into a vessel of water, it will, in a very short period,

convert the whole of it into a glutinous mass, capable of being drawn out into threads.

In the second family, the Petromyzonide, the mouth has the form of a circular

funnel, formed either of one or two lips. They are always destitute of cirri, but

the inside of the mouth is usually armed with numerous teeth (Fig. 18) . The nasal

cavities never lead into the mouth, the eyes are usually

well-formed, and there are generally seven branchial sacs,

which open directly by a corresponding number of apertures

along the sides of the body, whilst they communicate inter-

nally with the pharynx by the intervention of a common

canal.

Fig. 18.-Mouth ofthe

Lamprey.

This family includes the various species of Lampreys,

which generally inhabit fresh water, although some species

are found in the sea. They commonly adhere to stones in

thewaterbymeans of their funnel-shaped mouth ; and are said also to attach themselves,

bythe same means, to the bodies of other fishes so as to feed at leisure upon their sub-

stance. This statement, however, is very doubtful ; and it appears more probable that

the Lampreys derive their nourishment entirely from small aquatic animals.

The Sea Lamprey (Petromyzon marinus) attains a length of three or four feet.. It

quits the sea early in the spring, and proceeds up the larger rivers for the purpose of

spawning; it is at this period that it is generally taken. In former days the Lamprey

was regarded as a great delicacy ; and one of our English kings is said to have died in

consequence of indulging too freely in a dish ofthese fish . They have gone somewhat out

ofrepute inthe present day ; but great numbers of the River Lamprey (P. fluviatilis)

are still taken in some parts ofGermany, where they abound, packed injars withvinegar,

spices, and bay leaves, and exported to other countries. Some epicures have resorted

to the ingenious expedient of drowning Lampreys in wine ; a process which is sup-

posed to give them a very superior flavour. Formerly the River Lamprey was very

abundant in the Thames, and its capture formed a most important part of the business

of the Thames fishermen. They were sold in great quantities to the Dutch, to be em-

ployed as bait in the Turbot and Cod fisheries. Mr. Yarrell states that as many as four

hundred thousand ofthese fish have been sold for this purpose in one season.

ORDER III.-TELEOSTIA.

General Characters.-The fishes of this order, which corresponds almost exactly

with Cuvier's great section of Osseous Fishes, must be regarded as the types of the

class. They are all furnished with a perfect bony skeleton (Fig. 11 ), the structure of

which has already been described (page 10) . The skull is always of a very compli-

cated structure, and composed of numerous bones ; the gills are supported upon free

bony arches, and the water passes away from themby a single aperture, protected by a
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bony operculum or gill cover.

and usually armed with teeth.

The mouth is always formed by a pair of regularjaws,

The arterial bulb, situated immediately in front of the ventricle of the heart

(Fig. 16), is always composed of the thickened walls of the vessel, and is never pro-

vided with a muscular coat. The only valves in this vessel are a pair placed at the

point where it communicates with the heart.

Many of these Fishes have a perfectly naked skin, but the majority are covered

with scales of various forms. These are generally of a horny consistency, and exhibit

the two principal types of form already described (p. 14) , as cycloid and ctenoid. Insome

cases, however, the surface of the body is covered with bony scales and plates, which

sometimes unite so as to form a complete suit of bony armour, presenting a considerable

resemblance to that of the Ganoid Fish, amongst which the fishes thus protected were

actually placed by Agassiz.

We have already stated that, besides the pectoral and ventral fins, the represen-

tatives of the anterior and posterior limbs, fishes are furnished with a series of perpen-

dicular fins placed on the median line of the body, and denominated, according to their

position, the dorsal, caudal, and analfins (see p. 13, Fig . 14) . The folds of skin of which

these, as well as the pectoral and ventral fins, are composed, are extended by means of an

apparatus ofrays, which present themselves under two very distinct forms in the bony

fishes-namely, as spines and soft rays. The former are simple, bony spines, tapering

gradually to a point. They are generally stiff, and project, more or less, beyond the

membranous part ofthe fin, so that, in some instances, they become dangerous weapons.

The soft rays are also usually composed of bony matter ; but instead of being composed

of a single piece, like the spines, they are divided transversely into numerous short

joints, and are also constantly dividing and subdividing longitudinally as they diverge

from their point of insortion ; so that, starting from the body as a single jointed ray,

theybecome split up before reaching the margin of the fin into a bundle of smaller

but similarly jointed branches. The soft rays are of universal occurrence throughout

the series ofbony fishes ; the spiny rays occur in a great number, but are often absent.

The spiny rays are to be found in all the fins except the caudal ; they always occupy

the anterior part of the fin, the remainder being composed of soft rays. In some fishes,

with two dorsal fins (such as the Perch, Figs. 11 and 22) , the first dorsal is often entirely

Fig . 19. -Dorsal Fin, supported on spiny rays,

r, r, and these resting on interspinous bones,
i.

supportedby spiny rays ; but in these cases

we must consider the whole of the dorsal

appendages as constituting one large fin.

In some Fishes one or more of the spinous

rays are completely separated from the fins.

These are generally employed as weapons

of offence and defence.

The rays ofthe pectoral and ventral fins

are, of course, articulated to the bones

representing the anterior and posterior |

members, which, in fishes, are usually

entirely concealed within the skin. The

rays of the median or perpendicular fins articulate with a series of bones (Fig. 19),

which are plunged into the median line of the body between the great longitudinal

masses of muscles, and which, from their extremities passing in between the spinous

processes ofthe vertebral column, have been denominated interspinous bones. Small
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muscles, attached at one extremity to the interspinous bones, and at the other to the

fin-rays, enable the fish to raise or depress the fin at pleasure. In some fishes a small,

thick fin, without true rays, occurs behind the true dorsal fin ; this is called the

adipose fin.

Divisions. This order includes a vast majority of the living species of Fish;

and as the characters by which the genera and species are distinguished from each

other are often by no means strongly marked, there are few groups of animals which

present greater difficulties to the student than this. It is divided into numerous families,

which may, however, be distributed under six sub-orders, although these are some-

times rather imperfectly defined.

SUB-ORDER I.-PHYSOSTOMATA.

General Characters.-The fishes belonging to this group are usually furnished

with a complete series of fins, which are always composed entirely of soft rays, with

the exception ofthe first ray in the dorsal , anal, and pectoral fins, which are sometimes

spinous. The ventral fins are sometimes wanting ; when present, they are always

abdominal in position, that is to say, they are situated on the ventral region, behind

the pectorals. There is never morethan one rayed dorsal fin ; but behind this there is

occasionally a second adipose fin . The skin is sometimes naked, and sometimes more or

less covered with bony plates ; in most cases, however, it is thickly clothed with scales,

which always exhibit the cycloid character.

The air-bladder is always connected with the pharynx by a sort of duct,-a most

important character, as it only occurs in these fishes amongst all the Teleostia.

The Physostomata are exceedingly numerous, and inhabit both salt and fresh waters.

They include amongst them some of the most important of the Fishes that are sought

for by man as food ; and also the only species of this order which possess electrical

powers.

Divisions. Professor Müller divides the Physostomata into two principal groups,

the Apoda, in which the ventral fins are deficient, and the Abdominalia, in which they

are placed on the belly.

ค

The former-of which the common Eel is an

example-are always soft-finned fishes , of an elon-

gated, snake-like form, which often want both

pairs of members, and in which the median fins

usually present the same embryonic form as in the

Cyclostomata, except that they are supported by
distinct rays. The head is covered with a thick

skin, which leaves only a small branchial opening.

Within this is a large sac, from which a second

sac is given off ; and it is to this arrangement that

these fishes are indebted for their power of sup-

porting a long separation from their native ele-

ment. They live both in the sea and in fresh

water, where they swim along with an undulating movement of the body ; they are

exceedingly voracious animals.

Fig. 20.- Gymnotus electricus.

The Apodal Physostomata form three families. Of these, the best known are the

Murænida, or Eels, of which several species are eaten in this and other countries.

They have the branchial apertures placed at the sides of the head, the intestine
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without pyloric appendages, and the reproductive organs without efferent ducts. Many

species of Eels constantly inhabit the ocean, whilst others usually live in fresh water, but

migrate to the sea at particular periods, it is supposed to deposit their spawn. It is a

very general belief that Eels are viviparous : but this is quite a mistake ; and the

opinion has, no doubt, taken its rise from the passage of intestinal worms through the

anus. The marine species attain a large size, the common Conger of our coasts

measuring sometimes as much as ten feet in length.

In the Gymnotidæ, the maxillary bones take part in the formation of the margin of

the upper jaw, which is not the case in the Muranida. The branchial apparatus is

situated as in the preceding family ; the intestine is furnished with pyloric appendages ;

and the generative organs with efferent ducts. The dorsal fin is entirely wanting ;

but the anal fin is very long, running from the anus, which is situated near the throat,

to the hinder extremity of the body.

The most remarkable fish of this family is the Electrical Eel (Gymnotus Electricus, ¦

Fig. 20) , which frequents the ponds and marshy places of South America. This fish

possesses a most wonderful power of communicating an electrical shock to anything

with which it comes in contact ; and this is said to be sufficiently strong to knock

down a man, and deprive him of the use of a limb for some hours . The Electrical

Eels attain a length of five or six feet ; and, as the apparatus from which the electricity

is evolved extends throughout the greater part of its body, it may readily be imagined

that the discharge of such a battery must be a formidable affair. The apparatus is

composed of four longitudinal bundles, placed one on each side of the dorsal and one on

each side of the ventral region of the body. These bundles are composed of a multi-

tude of horizontal parallel plates, which are intersected by transverse vertical plates,

the quadrangular canals thus formed being filled with a gelatinous matter. The whole

apparatus is liberally supplied with nerves, and may be considered to represent an

exceedingly complicated galvanic battery. So powerful, in fact, is the current of

electricity evolved by it that it can decompose chemical compounds, and magnetize steel

needles. It appears that the anterior portion of the apparatus is positive, and the

posterior negative ; and that those parts of it only which are in contact with an object

are implicated in the production of the current. Nevertheless, it is said that the

animal can make use of it in benumbing small fishes at some distance from it in the

water. The Indians of South America, when they wish to capture this fish, commence

their operations by driving a number of horses and mules into the ponds inhabited by

them ; the eels, alarmed at the disturbance, immediately attack the intruders upon their

quiet domain, usually applying their entire length to the bellies of the unfortunate

quadrupeds, and thus giving the full effect of the whole electrical apparatus . Some of

the horses soon become disabled, and falling down in the water, are drowned ; the

others, being driven back by the shouts and whips of the Indians, continue the conflict

until the powers of the Gymnoti are, for the time, exhausted. These then endeavour,

in their turn, to escape from the scene of warfare, and for this purpose approach the

shore, where another enemy awaits them : the Indians, armed with harpoons attached

to long cords, strike at all that come within reach, and by jerking them rapidly out of

the water, so as to keep the cord from getting wet, contrive to secure their booty without

receiving any shock. Several other species of this family are found in the waters of

South America, but none of them appear to possess electrical properties. Mr. Wallace

found ten species in the small streams near the sources of the Rio Negro and Orinoco ;

he says that they are all eaten, but that, owing to the number of forked bones which

1



THE HERRINGS. 297

they contain, they are but little esteemed. The Indians informed him that a rostrated

species, common in those rivers, has a very singular and ingenious manner of obtaining

its nourishment. They stated that its principal food consisted of ants and white ants,

insects which are exceedingly abundant in those regions, and that, to procure them, it

approached the shore and laid its tail upon the ground . The ants, attracted by the

slimy matter with which this tempting morsel is covered, soon crawl thickly upon it,

when the fish suddenly dives into the water, leaving its prey struggling on the surface,

from which it can pick them off at its leisure.

The third family is that of the Symbranchidæ, in which the branchial apertures,

instead of being placed at the sides of the head, as in the two preceding families, unite

to form a single opening, often divided by a longitudinal partition , in the throat. They

are all inhabitants of tropical countries, and live in fresh water.

Ofthe abdominal Physostomata , the first family contains only a single little blind fish,

which is found in the subterranean caves of North America. The head is broad and

rounded ; the eyes completely covered by an opaque skin, or entirely absent ; and the

anus is situated on the throat in front of the pectoral fins . Theyoung are brought forth

alive. It forms the family Amblyopsida.

The fishes of the second family, the Clupeide, are always covered with large thin

scales ; the mouth is wide, and both the maxillary and intermaxillary bones assist in

the formation ofthe margin ofthe upperjaw. The dorsal fin is single, and there is no

adipose fin. Most of them are furnished with pyloric cœca and air -bladders.

This family includes some of the most important of all fishes, in an economical

point of view. Of these the best known and most valuable is the Herring (Clupea

Harengus), which occurs in vast abundance upon our coasts, between the months of

July and November, and, during this period, gives employment to multitudes of fisher-

men and whole fleets of vessels . It has long been a generally received opinion that

the Herring, when it disappears from the immediate neighbourhood of our coasts,

undertakes a long migration to the Arctic Seas, where it is said to find an abundant

nourishment in the vast swarms of minute Crustacea with which the waters of those

seas are known to abound. This notion appears to rest principally upon the authority

of Pennant, who particularly described the supposed line of migration, and states that

the mass of Herrings, on their way southwards towards their spawning grounds, meets

its first obstruction at the Shetland Isles, which divide the army into two parts , of

which one passes down the eastern and the other down the western shores of our

islands. Unfortunately for this theory, however, it appears that the Herring, if not

wholly unknown, is at least an exceedingly rare fish in the Arctic Seas, whilst, on the

other hand, specimens may be taken at all seasons in the neighbourhood of the

European coasts.

From the statements of several observers, it appears certain that the Herrings

inhabit the European seas at all seasons, keeping in deep water during the winter and

spring months, and that the appearance of the vast shoals at particular epochs, which

has given rise to the idea of their performing a long migration, is due only to their

seeking the shallow waters for the deposition of their spawn. During their migrations

for this purpose they swim close to the surface of the water ; and so enormous are the

crowds of fish which thus, animated by a common impulse, swim together in the same

direction, that the sea for miles exhibits a silvery appearance, from the glittering of

their brilliant scales.

The principal seat of the Herring fishery in this country is at Yarmouth, in
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Norfolk ; but it is also carried on at many other points of the coast. Some idea of

its importance may be formed from the fact that, independently of the consumption

in the fresh state, upwards of half a million of barrels of Herrings have been cured in

this country in a year, and that in 1849 more than three hundred thousand barrels of

these fishes were exported, valued at upwards of £320,000 . The fishery is carried on

principally at night.

Several other species of the genus Clupea, are also of great importance as articles of

food . Amongst these the Pilchard ( Clupea Pilchardus), a fish which closely resembles

the Herring, but is of a somewhat smaller size, probably holds the first rank. The

Pilchard is found in the greatest abundance on the coasts of Cornwall, which it

approaches in vast shoals about the beginning of July. It is taken, like the Herring,

principally at night, by inclosing the shoal within a large perpendicular net, called a

sean, of which one edge is supported at the surface of the water by means of cork

buoys, whilst the other is carried to the bottom by leaden weights. According to Dr.

Macculloch, " a single sean has been known to inclose at once as many as 4,200 hogs-

heads (1200 tons) of fish ! But this was the greatest quantity ever taken, and it is but

seldom that as many as 1200 hogsheads are caught at a time." From this prison the

fish are removed at low water by means of a small net, technically denominated a

tuck net; and, as they must not be carried to the shore in greater quantities than can

be managed by those who are engaged in curing them, it often requires several days

to secure the whole of the fish captured by a successful " take." The average annual

produce of the Cornish Pilchard fisheries is said to be about 21,000 hogsheads, con-

taining the enormous number of 60,000,000 fish ; and in particularly good scasons this

quantity has been almost doubled.

The Sprat (Clupea Sprattus) is another species, which, although much smaller than

the Herring, and by no means of the same commercial importance, yet, by its great

abundance at particular seasons , furnishes an acceptable supply of cheap and agreeable

food . The sprat-fishing commences in November ; and the fish are often taken in such

vast quantities as to overstock the market ; so that the fishermen are frequently com-

pelled to sell them to the farmers, to be employed as manure. The White-bait (Clupea

alba) , in such great repute with London epicures, is another member of this genus.

It was formerly regarded as the fry of some other fish, probably the Shad (C. alosa) ,

a much larger species, which inhabits the same waters. There appears, however, to

be no doubt that the White-bait is a distinct species, and that both it and the Shad are

marine fish, which ascend our rivers for the purpose of depositing their spawn . The

contrary opinion formerly prevailed ; and there are still laws in existence prohibiting

the capture of White-bait under pain of severe penalties.

In the Mediterranean, the place of the Herring is taken by the Sardine (C. sardina),

a fish which closely resembles the Pilchard ; but is rather smaller in size. It is also

taken in great abundance on the coasts of Brittany ; and its flesh is regarded as a

most delicate article offood.

Another species of this family, very common in the Mediterranean, and which is

also found in considerable abundance in the English Channel, and on the coasts of

France and Holland, is the Anchovy (Engraulis encrasicolus), a small silvery fish , of

about four or five inches in length. It is prepared for use after removing the head

and intestines, and constitutes a well known condiment.

The fishes of the third family, the Scopelida, present a considerable resemblance to

the Salmons, and, like these, are furnished with a small adipose second dorsal fin .
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They differ, however, in the structure of their upper jaw, of which the biting edge is

entirely composed of the intermaxillary bones. They are sometimes naked , sometimes

covered with large, brilliant scales ; the air bladder is usually wanting, and the pylorus

furnished with coca. The Scopelida are found principally in salt water. A few occur

in the Mediterranean, but most of them inhabit the Tropical Seas. Some-such as

Sternoptyx- present very singular forms .

The great family of Salmonida, which includes some of the most esteemed of our

ordinary edible fishes , agrees with the preceding in some respects, especially in the

presence of an adipose dorsal fin ; but the maxillary bone assists in the formation of

the edge of the upper jaw, and the air bladder is always present . The pylorus is

furnished with numerous coeca ; the skin is covered with cycloid scales . The Salmonida

differ from most other bony fishes in the structure of the ovaries in the females. These

organs form closed sacs, destitute of any oviduct, and the ova escape into the cavity of

the body, whence they pass through an opening behind the anus .

The fishes of this family in general furnish a highly- prized article of food . They

are generally inhabitants of the fresh waters of the northern parts of the world, a few

only, like the Salmon, passing a portion of their existence in the sea, and ascend-

ing into the rivers during the spawning season. They are exceedingly active and

voracious fishes, generally of a slender form, and adorned with brilliant colours, or

elegantly spotted . They are usually of small or moderate size,-our common salmon

being one of the largest species.

This fish (the Salmo salar, Fig. 21 ) , which is too well known to need description ,

inhabits the waters of Europe in great abundance ; it usually attains a length of three

or four feet, and a weight of twenty or thirty pounds. Larger individuals, weighing

as much as fifty pounds, are occasionally taken ; and about thirty years ago, a Salmon

ofthe extraordinary weight of eighty-three pounds was exhibited at a fishmonger's

shop in London. The ordinary weight of the Salmon brought to market, however,

does not exceed ten or twelve pounds. During the summer, the Salmon usually in-

habits the sea, but quits the salt-water in the course of the autumn, and commences its

journey up the rivers, in which it deposits its spawn. For this purpose it always

endeavours to reach the small streams near the sources ofthe rivers ; and inthe attain-

ment of this object there appear to be no obstacles which its perseverance and activity

do not enable it to surmount. Cataracts and weirs of ten or twelve feet in height are

cleared at a single leap ; and if unsuccessful in its first attempts at passing the barrier

which opposes its upward progress, the fish tries again and again until success rewards

its efforts. Arrived at its spawning ground, the Salmon prepares a furrow for the

reception of its eggs, and these, when deposited, are carefully covered over with the

gravel ofthe bottom of the stream. The fish remain in the rivers during the winter

months, and commence their downward course with the first floods of spring. It has

been observed that on quitting and returning to the sea, they always remain for some

days in the brackish water near the mouths ofthe rivers, apparently to accustom them-

selves gradually to the change ; and it is said that during this interval they get rid of

the parasites adhering to them ;-those which adhere to them in the fresh water being

destroyed by contact with the salt element, and vice versa. It is a generally received

opinion that the Salmon always returns to the river in which it was spawned, and it is

undoubtedly certain that fish purposely marked have been taken repeatedly on theirway

uptheir native rivers. Mr. Yarrell considers, however, that these statements are by no

means to be received as expressing a positive certainty, for there is no doubt that some of
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Fig. 21.-TROUT (Salmofario) , and SALMON (Salmo salar).

the marked fish have been taken ascending rivers in the neighbourhood of that in which

they were spawned . It is, nevertheless, singular and unaccountable that after wander-

ing for miles along the coast, so many of these fish should be able to find their wayback

to their native streams, the extentof their excursions being abundantly proved by the

numbers which are taken in bays along the coast, at a distance from any considerable

Salmon river. It is said that the stomachs of Salmon taken in fresh water are never

found to contain any food, and hence many people have concluded that the fish do not

feed at all during their sojourn in the rivers. It is certain that during their stay in

fresh water the fish fall off greatly in condition, and that they are in their greatest

perfection at the period of their commencing their ascent. In the sea they appear to

feed principally upon small Crustacea, the remains of which are usually found in their

stomachs, accompanied by a reddish matter which has been described as the spawn of

an Echinus. The young Salmon remain in the rivers until they attain about a foot in

length, when they descend to the sea.

The principal European Salmon fisheries are at the mouths of the larger rivers in

the British Islands ; and of these the Tweed, the Tay, and the Severn fisheries are the

most important. The Thames was formerly much famed for Salmon, but in consequence
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Fig. 22.-GRAYLING ( Thymallus vulgaris) , and PERCH (Perca fluviatilis. )

of the increasing impurity ofthe water, this fish has now become scarce in that river.

A considerable number of Salmon are also taken on the Norwegian coast.

Another species of Salmon ( Salmo Rossi ) is found in great abundance in the Arctic

Sea, at the mouths of the rivers which fall into that ocean from the northern portion

of the American continent. This fish occurs in such vast shoals, according to Dr.

Richardson, its discoverer, that during one of the arctic expeditions as many as 3,378

were obtained at one haul of a small scan. It is ofa more slender form than the common

Salmon ; the under jaw is very long and projects considerably in front of the upper,

and the scales are small, and separated from each other by a bare space of skin. The

sides are adorned with numerous bright crimson spots.

Several other species agree with the Salmon, in choosing the sea as their habitual

residence, and ascending the rivers at the spawning time ; of these a well-known

British species is the Salmon Trout (S. trutta) . Of those which are confined to fresh

water, one ofthe best known is the common Trout (S. fario, Fig. 21), which frequents

most of the rivers and lakes of Europe, and is one of the fish most prized by the

angler ; its caution rendering it very shy oftaking a bait, whilst its great strength and

activity make it by no means an easy task to land a good Trout when hooked. The
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Trout is shorter and stouter than the Salmon ; the colour of its back is a yellowish

brown, passing to yellow on the sides, and silvery on the belly ; the back is spotted

with reddish brown, and the sides with bright red. Several nearly allied species are

found in the rivers and lakes of Europe, especially in mountainous countries. Of

these, we need only mention the Char (S. salvelinus) and the Grayling (Thymallus

vulgaris, Fig. 22) , both of which occur in our own country. The Smelt (Osmerus

eperlanus) also belongs to this family. Itis a small, semi-transparent, silvery fish, which

resembles the salmon in its habits, keeping about the mouths of large rivers, which it

ascends for the purpose of spawning.

Close to the Salmonida Professor Müller places a small family, the Galaxiida, which

he has established for the reception of a single genus of fishes (Galaxias), placed by

Cuvier amongst the Esocide, or Pikes. They agree with the Salmons in their general

structure, and in the mode in which the ova are excluded, and are distinguished prin-

cipally by the absence of the adipose fin, and the want of scales.

In the Esocide, the biting edge of the upper jaw is formed as in the Salmonidæ, both

by the maxillary and intermaxillary bones ; but the adipose fin and the pyloric cœca

are wanting. The mouth is furnished with a most formidable apparatus of teeth ;

almost all the bones which assist in the formation of that cavity being thus armed.

All the known fishes of this family inhabit fresh waters, and only occur in tem-

perate climates . They are of an elongated form, clothed with cycloid scales, and

furnished with powerful fins, their whole conformation being eminently adapted for

that rapid motion through their native element, without which their voracious propen-

sities would stand but a poor chance of gratification. The only fish now placed in this

family are the truc Pikes (Esoces) , and a few small fishes forming the genus Umbra, of

which one species is found in the rivers of Austria. The Pikes, of which the common

Pike (Esox lucius), of this country may be taken as an example, are amongst

the most voracious of fresh-water fishes, seizing and devouring objects which at first

sight would appear far too large even for their capacious mouths. Numerous anecdotes

are related of the voracity of the Pike. No fish that they can swallow are safe for a

moment in their neighbourhood, although it is said that the spiny back fin of the

Perch often saves him from being gorged. Young Ducks are frequently dragged

under by Pike ; and an instance is related of one of these fish having seized the head of

a swan as the bird was in the act of dipping. Salter states that he has frequently

known Pike seize upon the plummet with which some quiet bottom-fisher was taking

the depth of his water ; and in one case he succeeded in landing a fish of about two

pounds that had snapped at this indigestible bait.

The Pike, when full grown, is a large fish , often attaining a weight of thirty or

forty pounds ; and individuals of double this weight have occasionally been taken. Its

longevity is also very remarkable, if we may place implicit faith in a statement of

Gesner, that a Pike was taken in the year 1497, in Suabia, with a ring attached to it,

on which was an inscription, to the effect that the fish had been put into the lake in

which it was found, bythe Emperor Frederick II. , in the year 1230, or two hundred

and sixty-seven years before its final capture. This patriarch of the lake is said to

have measured nineteen feet in length, and its skeleton was long preserved at Manheim.

Cuvier placed several other genera in this family, but these have been removed to

other groups, with the exception of the genus Salanx, the position of which is still very

doubtful.

Nearly allied to the Pikes is a small family of fishes, the Mormyride, the members
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ofwhich have hitherto only been found in the Nile, and, according to Cuvier, in the

Senegal. They resemble the Esocide in the form of the body and the position of the

fins, and the maxillary bones assist in the formation of the edge of the upper jaw, but

the intermaxillary bones are completely united in front, so as to form a single bone,

without any trace of suture- a structure which does not occur in any other fishes .

The mouth is small, the arrangement of the teeth varies, and the pylorus is furnished

with two cœca. The air-bladder is simple. The skin of the body is covered with

scales, but the head is clothed with a thick, naked skin, which incloses the opercula, and

only leaves a small perpendicular branchial aperture, presenting a considerable

resemblance to a spiracle. The sides of the tail are thickened, and contain a small

electrical organ. The Mormyri of the Nile are reckoned amongst the best fish produced

by that river.

The great family of Cyprinide, or Carps, which includes the greater number of the

fresh-water fishes of temperate climates, is distinguished by its small mouth and tooth-

less jaws, of which the upper is entirely composed of the intermaxillary bones. To

make up for the want of teeth in the mouth, the inferior pharyngeal bones are armed

with very powerful teeth, which work against a singular process of the lower part of

the skull, covered with horny plates. The body is usually compressed, and always

clothed with scales, sometimes of very large, sometimes of very small size ; the head

is small ; the dorsal fin is single, and there is no adipose fin, but in some cases the

dorsal and anal fins have a single toothed spinous ray. The air-bladder is usually

divided by a constriction into two parts, and communicates with the labyrinth of the

car by a series of small bones ; the intestine is destitute of cœca.

The fishes of this family are found in great abundance in all the fresh waters of

Europe. Many of them are much sought after by anglers ; but rather for the sake of

sport than for the goodness of their flesh , which is usually watery and insipid . In

former times, however, when the transportation of marine productions, in a fresh state,

to great distances from the coast was attended with greater difficulties than in the

present day, these fish were regarded as of some importance, especially as a change

from the salt fish diet to which many good Catholics were condemned during Lent.

The Cyprinide feed principally upon aquatic plants and worms ; but a few of them

seem occasionally to prey upon small fishes . One of the finest and best of the European

species is the Carp (Cyprinus carpio) , to the breeding of which in ponds great attention

is still paid in many places, although in this country the abundant supply of sea fish

has rather thrown it out of favour, except amongst anglers . Another fish belonging to

this family, which is a great favourite with the disciples of Walton, although its

flesh is far inferior to that of the Carp, is the Barbel (Barbus vulgaris) . It is one

of the largest species, measuring sometimes as much as three feet in length, and is

exceedingly abundant in all the larger rivers ofthis country. Its name appears to refer

to the great length of the tentacles surrounding the mouth, which it possesses in com-

mon with several other species of Cyprinide. These tentacles are also very long in the

Loaches (Cobitis), a group of small fishes belonging to this family.

Many Cyprinide are distinguished bythe beautiful silvery hue of their bodies ; they

form the genus Leuciscus, of which the Roach (L. rutilus) , the Dace (L. vulgaris), the

Chub (L. cephalus), and the Bleak (L. alburnus) are species well known to anglers. The

scales of these fish, and especially those of the Bleak, are said to be employed in the

manufacture of artificial pearls. The beautiful gold and silver fish (Cyprinus curatus) of

China, which are now completely naturalized in this country, also belong to this family.
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Nearly allied to the Cyprinide are two small families, the Paciliida and the Chara-

cinidæ. The fishes of the former of these families resemble the Carps so closely in their

general form and in the position of their fins, that they were formerly included with

them in the same family. They differ from the Cyprinidæ, however, in having both

jaws armed with numerous small teeth ; the large pharyngeal teeth and the cranial

plate of the Carps are replaced by teeth ofthe same form as those of the mouth ; and

the air-bladder is simple, and presents no traces of the series of bones communicating

with the ear. They are all small, scaly fish, inhabiting the fresh waters of warm

climates. In some of them the oviduct is dilated into a sac, in which the eggs are

retained until the young are hatched, so that the fish brings forth living young. In some

curious little fish belonging to this family, forming the genus Anableps, the cornea and

iris of each eye are divided into two parts by transverse bands, which give the creature

the appearance of having four eyes, although all the inner portions of the eye are

single. The best known species is the Anableps tetrophthalmus, or Four-eyed Loach, a

native ofthe rivers of Guiana.

The Characinide appear to be intermediate between the Cyprinidæ and Salmonida,

with the latter of which they were placed by Cuvier. Like these, they have usually a

small adipose fin on the back behind the true dorsal fin ; the upper jaw is composed of

the maxillary and intermaxillary bones, and the jaws are usually furnished with teeth ;

and the pyloric cœca are numerous ; but the ovaries are provided with continuous ovi-

ducts, and the air-bladder is divided into two parts, and communicates by a series of

bones with the auditory organs. These fishes are found in the rivers and lakes of

tropical countries, where some of them attain a considerable size.

voracious ; the Serrasalmones of the South American rivers are said to seize upon water-

fowl, and even to attack men when bathing in the rivers.

A few are very

This sub-order is closed by the curious family Siluride, including fresh-water fishes,

usually of considerable size, of which the skin is either naked or more or less covered

with bony plates, especially about the head. The mouth is usually furnished with

teeth, and always surrounded by tentacles ; the edge ofthe upper jaw is formed entirely

by the intermaxillary bones, and the opercula are formed only of three pieces . Allthe

fishes of this family possess an air-bladder, which is connected with the ear by a series

of small bones. The first ray of the pectoral fins is usually converted into a strong

spine, which constitutes a formidable weapon ; and the wounds inflicted by this have

often been considered venomous, although apparently without any sufficient foundation.

The dorsal fin is often very large ; but in some species the rayed dorsal is entirely

deficient, and its place is supplied by an adipose fin .

These fishes are, for the most part, confined to the rivers and lakes of tropical

climates ; only a single species (Silurus glanis) is found in the European waters, but this

often attains a length of from six to eight feet, and weighs several hundred-weight.

They swim slowly, and appear to take their prey by concealing themselves in the mud

and lying in wait for the approach of any unlucky fish-a proceeding which is greatly

favoured by their dark colour.

A species inhabiting the rivers of Africa, especially the Nile and the Senegal, the

Malapterurus electricus, which attains a length of twelve or fifteen inches, is remarkable

from its possessing electrical properties, although in a comparatively slight degree. Some

nearly allied species inhabiting South America, which have the whole body covered with

an armour of bony plates, and in which the air-bladder, with its series ofbones, is entirely

wanting, have been formed into a distinct family under the name of Loricariidæ.
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General Characters.-The sub-order of Anacanthina, or spineless fishes, presents

a considerable resemblance to the preceding group ; the fins are entirely supported upon

soft rays, and even the single spine, which occasionally occurs in some of the fins ofthe

Physostomatous fishes, is wanting here. Like the Physostomata, these fishes are also

divisible into two groups, characterized by the presence or absence of the ventral fins ;

but these organs, when present, are always placed on the chest or throat, and supported

bythe same bony arch which bears the pectoral fins.

They also present an important difference in the structure ofthe air-bladder, which,

instead of communicating with the oesophagus by a duct, as is the case in the

Physostomata, is here completely closed ; and, as a general rule, the duct, which

exists in the embryo, has entirely disappeared, so that there is no connection between

the anterior part of the air-bladder and the œsophagus. The inferior pharyngeal bones

are always separated.

Divisions.—The Anacanthina constitute four families, of which two are destitute

ofventral fins (Apoda), whilst the others have these organs placed in the neighbourhood

of the pectorals (Subbrachiata) . The apodal species usually agree very closely with the

Eels, not only in the absence ofthe ventral, and sometimes of the pectoral fins, but also

in the general form of the body, which is elongated, and often serpentiform ; they may,

however, always be distinguished from the apodal Physostomata by the greater freedom

of the opercular apparatus, which is never inclosed in a thick skin, as in the eels.

The first family, the Ammodytidæ, is further distinguished from the Eels bythe form

ofthe caudal fin, which is well developed, distinct from the dorsal and anal, and con-

siderably forked at the extremity. The skin is naked, but of a beautiful silvery lustre ;

the dorsal fin commences a little behind the head, and runs nearly to the root of the

caudal fin ; the anal fin extends about a third, or one half, the length of the body ; and

both the dorsal and anal are supported upon soft, but simple rays.

There are two British species, which are much used by the fishermen as baits for

other fish. They are known bythe names of Sand-lances, or Sand-eels, from their habit

ofburying themselves in the sand, to a depth of six or seven inches, during the ebb of

the tide, generally selecting for this purpose those parts of the beach which are left dry

at low water ; it is in this position that they are generally taken by the fishermen, who

rake them out by means of iron hooks and rakes. The largest British species (Ammodytes

Tobianus) usually measures about a foot in length ; the smaller one (A. lancea) only

five or six inches.

In the Ophidiide the eel-like form makes its appearance with still greater distinct-

ness : as inthe Eels, the median fins are continuous, forming a border round the hinder

extremity ofthe body ; the caudal fin is rounded or pointed, but never forked, and the

pectoral fins are sometimes wanting. The body is sometimes naked, sometimes covered

with minute scales imbedded in the skin ; the anus is situated sometimes in the middle

of the body, sometimes under the throat ; and the air-bladder is always present, and

quite destitute of a duct. These are generally small fishes, inhabiting only the sea ;

several species are found in the Mediterranean, and two or three have occurred upon

the British coasts.

The Subbrachiate Anacanthina, or those with ventral fins attached to the breast or

throat, include two families of fishes which are of the greatest importance as articles of

food-the Gadida, or Cod family, and the Pleuronectide, or Flat-fishes.

U
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In the former the body is of an elongated spindle- shape ( Fig. 5 ) , produced behind

into a long tail ; the skin is usually furnished with very small soft scales, which are

entirely inclosed in separate sacs ; the median fins are of very large size, and usually

divided into several portions ; the mouth is wide, furnished with numerous small teeth,

and the margin of the upper jaw is entirely formed by the intermaxillary bones. The

lower jaw is frequently furnished with a single cirrus, or beard, beneath its extremity,

and the nose sometimes bears one or two pairs of similar appendages ; the ventral fins,

also, are sometimes reduced to a single ray, so as to acquire the appearance, as they no

doubt perform the office, of cirri ; and these in some species (such as the Forked Hake

-Phycis furcatus-of our own coasts) are of considerable length, and give off a branch

from about their middle, which is sometimes longer than the main stalk.

The Gadidae are active and exceedingly voracious fishes, feeding indiscriminately

upon almost all the smaller aquatic animals. Mr. Yarrell states, that " Mr. Couch has

taken thirty-five crabs, none less than the size of a half-crown piece, from the stomach

of one Cod." They are nearly all marine ; their flesh is exceedingly firm and well-

flavoured ; and as many of the species occur in the greatest profusion, their importance,

in furnishing an abundant supply of agreeable and nutritious food to the human race,

is almost incalculable. The principal species found in our markets are the Cod

(Morrhua vulgaris) , the Haddock (M. æglefinus) , the Whiting (Merlangus vulgaris) , and

the Ling (Lota molva) ; but many others are taken on various parts of the coast, although

they rarely find their way to London . These fishes are all taken by hook and line,

baited with common Mollusca, such as limpets, whelks, &c. , or with pieces of fish. For

the deep-sea fishing very long lines are used ; these are fixed to the bottom by means

of a small anchor, the other end being supported by a buoy, and the hooks are placed

at the extremities of short lines, usually about six feet in length, attached at intervals

to the main line. The long lines are usually left for about six hours, or for a whole

tide, when they are taken up and examined. Inthe interval the fishermen are not idle ;

they carry on the work of destruction by means of hand-lines, of which each man

manages a pair. In this manner an immense quantity of these and other valuable fish are

taken at almost all parts of the British coasts. Mr. Yarrell states, that " from four

hundred to five hundred and fifty cod-fish have been caught on the banks of New-

foundland in ten or eleven hours by one man," and mentions that he was informed by

a master of fishing-vessels for the London market, " that eight men, fishing under his

orders off the Doggerbank, in twenty-five fathoms water, have taken eighty score cod

in one day."

Besides the consumption in a fresh state, several species of this family are commonly

preserved by drying, either with or without salt ; of these, the most important are

Cod, Haddock, and Ling.

In spite of the enormous consumption constantly going on, the numbers of these fish

do not appear to decrease ; and this, perhaps, is the less to be wondered at, when we

consider that the roe of a single female Cod has been found to contain no fewer than

nine millions of ova. Their general spawning time appears to be the winter, or very

early in the spring ; they are full of roe, and in their greatest perfection during the

carly winter months.

The species of Gadidæ appear to be principally confined to the seas of the northern

parts ofthe world ; the common Cod is distributed from Iceland to the coasts of Spain,

without entering the Mediterranean, and most of the other species abound especially in

northern latitudes. One species, the Burbot (Lota vulgaris) , nearly allied to the Ling,
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is found in the rivers and lakes of several countries of Europe and Asia. It is of an

elongated form, and presents considerable resemblance to the Eel in its habits, from

which circumstance it is called the Eelpout in some places. It inhabits a few English

rivers, but is not generally known, although its flesh is said to be most excellent.

The family of Pleuronectide, or Flatfish , which concludes the present sub-order,

consists ofnumerous fishes, which, in their general appearance, are remarkably different

from those of the preceding groups, and indeed from all other fishes. They have a

broad, flat body, margined almost throughout by long dorsal and anal fins ; the head is

singularly twisted, so that the eyes are both brought to one side ofthe body, and this,

which is always uppermost, is usually of a dark colour, and often spotted, whilst the

opposite side is always

white. These surfaces

are often regarded as the

back and bellyofthe fish,

but incorrectly ; the gill

openings and the paired

finsbeingsituated onboth

surfaces, the pectorals a

little behindtheapertures

of the gills, and the ven-

trals in front of these on

the throat (Fig. 23) . The

abdominal cavity is very

small, and the anus opens

Fig. 23.-The Plaice ( Platessa vulgaris).

under the throat, so that, as remarked by Professor Vogt, the whole body is nothing

but an exceedingly compressed, disc-like tail. The mouth is small, and armed with

small teeth, and in most species the skin is covered with ctenoid scales.

The Flatfishes swim with the dark side uppermost, and with a sort of undulating

motion ofthe whole body; they generally keep close to the bottom ofthe water, where

they feed upon small fishes, mollusca, worms, crustacea, &c. Some species attain a

large size ; the Holibut (Hippoglossus vulgaris) is said sometimes to weigh as much as

five hundred pounds ; and a specimen measuring " seven feet six inches in length, three

feet six inches in breadth, and weighing three hundred and twenty pounds, was taken

(in April, 1828) off the Isle of Man, and sent to Edinburgh market"-(Yarrell) . The

Turbot (Rhombus maximus), which is regarded as the finest fish of this family, does not

appear to reach quite such gigantic dimensions ; the largest recorded by Mr. Yarrell

weighed one hundred and ninety pounds, and measured six feet across.

These fish are caught either by means ofhooks and lines or by the trawl-net ; the for-

mermethod is employedduring thewarmer months oftheyear. The species most esteemed

are the Turbot and the Sole (Solea vulgaris) ; but several others, although inferior in

the quality of their flesh, are of great importance, as they are caught in such numbers

that they can be sold at a very cheap rate. Of these the best known are the Plaice

(Platessa vulgaris, Fig. 23) , the Brill (Rhombus vulgaris) , andthe Flounder (Platessaflesus).

All the Pleuronectidæ are inhabitants of the sea, although they sometimes ascend

the brackish waters of tidal rivers ; and the Flounder even appears capable of thriving

in perfectly fresh water. They are rather voracious fishes ; and, in spite of their

singular form, are often very active in their habits. They conclude the sub-order

Anacanthina.
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SUB-ORDER III.-PHARYNGOGNATHA.

General Characters.-This sub-order includes an assemblage of fishes which

undoubtedly present a very great diversity of form, and in which we not only meet

with species in which all the fins are supported upon soft rays, but also with others

which possess spinous rays as strong and well developed as those of any fishes

belonging to the remaining groups. The principal character which serves to unite

the Pharyngognatha is derived from the structure of the inferior pharyngeal bones,

which, in all the fishes of this sub-order, are completely coalescent, so as to form

a single bone, which is usually armed with teeth . So complete is the union in most

cases, that no trace of the original separation of the bones can be discovered. In other

respects, it must be confessed that the fishes referred to this order present but few

characters in common ; the fins, as already stated, are sometimes entirely composed of

soft rays (Malacopterygii, Müller), sometimes partially spinous (Acanthopterygii, Müller) ;

the ventral fins are sometimes placed on the belly, sometimes on the chest or throat, and

the scales are cyloid in some species, ctenoid in others. The air-bladder is always

completely closed.

Divisions.-Professor Müller divides the Pharyngognatha into two groups, for

which he adopts the names of Malacopterygii and Acanthopterygii, proposed by Cuvier

for his primary divisions of osseous fishes. The former group, including the soft-

finned species, contains only a single small family, the Scomberesocide, so called from

the mingled resemblance which the fishes composing it appear to bear to the Scomberes,

or Mackerels, and the Esoces, or Pikes. They are usually of an elongated form, and

clothed with cycloid scales. The dorsal and anal fins are placed far back, and a series

Fig. 24.-Belone vulgaris.

of small fins often inter-

venes between these and

thecaudalfin ; theventral

fins are placed on the ab-

domen, and the pectorals

usuallyremoved farback,

and often of considerable

size. Inthe true Flying-

fishes (Exocatus), which

belong to this family, the

pectoralfins attain a great

length, and possess sufficient force to serve the fishes as wings, upon which these

creatures can rise from the water, and support themselves in the air for a considerable

space. One species of flying fish, the Exocatus exiliens, inhabits the Mediterranean,

and has been found dead on the south coast of England ; a second smaller species is found

in the ocean, especially in the tropical parts of the world.

The flying fishes exhibit a good deal of the form of the Herring, and, like it, are

covered with tolerably large scales ; but in the typical species ofthe family the body is

very long, and the texture of the surface resembles that of the Mackerel. These also

present the conformation of the jaws which has led to their comparison with the Pike,

and even to their being included amongst the Esocidae by many ichthyologists. The

jaws are much produced, forming a slender snout, not unlike that of the Gangetic
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Crocodile, and are often armed with strong teeth. In the genus Hemiramphus the lower

jaw only is produced in this manner ; hence these fishes have received the name ofthe

Under Swordfish.

The fishes of this family inhabit the sea exclusively ; and several species are taken

on our coasts, where they are commonly known by the names of Garfish, Sea-pike, Sea-

needle, &c. The commonest species, Belone vulgaris ( Fig. 24) is sometimes called the

Mackerel-guide, from its generally preceding the shoals of Mackerel when they visit

the shallows for the purpose of spawning ; it is also denominated Green-bone in some

places. It, and its allies, are but little esteemed as food, although theymay occasionally

be seen even in the shops of the London fishmongers.

The Acanthopterygious, or spiny-finned division of this sub-order, is characterized

by the possession of a single long dorsal fin, of which the anterior portion is spinous,

the posterior supported only on soft rays. Near the extremity of each of the spinous

rays there is usually a small membranous appendage ; and the ventral fins are generally

placed upon the breast or throat. Most of them are handsome fishes, frequently most

beautifully variegated with brilliant colours ; and some are remarkable for the eccen-

tricity oftheir forms. They form three families.

The Chromida are characterized by their fleshy lips, and by their interrupted lateral

line, the anterior portion of which terminates about the middle of the body, whilst the

posterior portion commences where this disappears, but at some distance below it. The

greater part of the dorsal fin is spinous, and the spines are usually furnished with

membranous appendages ; the head and body are covered with ctenoid scales ; the edge

of the preoperculum is almost always smooth ; the inferior pharyngeals are united by

a suture ; and the lamina of the fourth branchial arch are of equal length. The

stomach has a cœcum, but the pyloric cœca are wanting.

The Chromide generally inhabit the fresh waters of warm climates . One small

species is caught in great quantities in the Mediterranean ; and another, which inhabits

the Nile, and attains a length of two feet, is regarded as one of the best fishes to be

found in Egypt.

The Pomacentrida resemble the Chromida in their general form, and, like these, are

principally found in hot climates ; but they are exclusively inhabitants of the sea.

They have the ctenoid scales and interrupted lateral line of the fishes of the preceding

family, but are destitute of the fleshy lips, and of the appendages to the spiny rays of

the dorsal fin. The inferior pharyngeal bones, also, are completely fused together ; the

fourth branchial arch has two rows of unequal lamina ; and the preoperculum is

usually toothed, or even armed with spines. The stomach is furnished with a cœcum,

and the intestines with pyloric appendages.

In the third family, the Labridae, the fleshy lips again make their appearance, and

the body is clothed with large cycloid scales ; the lateral line is uninterrupted. The

mouth is protrusible, and armed with formidable teeth in the jaws ; the palate is

unarmed, but the lower pharyngeal bones, which, as in the preceding family, are com-

pletely coalescent, are furnished with broad grinders. In some species (such as those

of the genus Scarus) , the jaws are formed into a sort of beak, which is covered with a

modification of the teeth , giving them in some cases a very close resemblance to the

beak of a parrot, whence some of these fishes are denominated Parrot-fishes. The

fourth branchial arch has only a single series of laminæ, the stomach is simple, and the

pyloric cœca are wanting.

The Labridæ are distributed in the seas of most parts of the world ; they are gene-



310 THE WRASSES

rally of moderate size, of a stout and somewhat compressed form, and in many instances

adorned with the most beautiful colours. Some of our British species scarcely yield in

this respect to those of the tropical seas. They are known by different names on

Fig. 25.-Labrus maculatus.

differentparts ofthe coast

-Wrasse, Rock-fish, &c.

In some places they are

called Old Wives, and the

French give them a simi-

lar name. The species

here figured, the La-

brus maculatus, or Ballan

Wrasse (Fig. 25), is a

common British species,

which attains a length of

about eighteen inches,

and varies greatly in its

colour ; being sometimes

blue or green, spotted with orange, sometimes entirely of different shades ofthe latter

colour. One ofthe most beautiful species is the Blue-striped Urasse (L. variegatus), of

which the general colour is orange, becoming reddish on the back, yellow on the belly ;

the sides are striped with blue ; the anterior portion of the dorsal fin is blue, edged

with orange, and the hinder part orange, with blue spots. The remaining fins are

orange, with blue edges.

The Labridae generally keep amongst rocks, where they conceal themselves under

the seaweed, and feed upon the crustaceous animals which they find in abundance in

such situations. Most of them bite very readily, and are often captured by baits

intended for other and more valuable fish ; for the Wrasses, although so splendid in

their external appearance, are regarded as but indifferent food. When caught, they

are generally cut up and used as bait for other fishes . In the British Seas they spawn

in April, and the young are often to be seen in profusion about the rocks during the

summer. Some of the Mediterranean species are said to spawn twice in the year.

SUB-ORDER IV.-ACANTHOPTERA.

General Characters.-This sub-order includes those of the Acanthopterygii, or

Spiny-finned Fishes of Cuvier, which have the inferior pharyngeal bones distinctly

separated. The rays of the first dorsal fin are always spinous, and the first rays of

the remaining fins (with the exception of the caudal) are often of the same structure.

The membranous portion of the first dorsal fin is sometimes wholly or partially

deficient, whenthe spinous rays stand freely on the back, and constitute formidable

defensive weapons. The ventral fins are almost always situated in the neighbourhood

of the pectorals on the breast or throat ; the bones forming the upper jaw are free and

moveable, and the air-bladder, when present, is completely closed.

Divisions.-The number of fishes belonging to this sub-order, which may be

regarded as the most typical of the class, is exceedingly great, greater perhaps than

in any other of the equivalent groups ; the families, also, as might be expected, are

rather numerous, and present a considerable diversity of structure .

The first of these is rendered remarkable by the form assumed by the heads ofthe
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fishes composing it,-the bones of the face and some of those of the head being drawn

out into a longish tube, at the extremity of which is the opening of the mouth, which

is very small, and composed of the usual maxillary and mandibular bones (Fig. 26).

Hence the names of Sea Snipes, Trumpet Fishes, Bellows Fishes, &c., applied to these

animals ; and the scientific name of the family, Aulostomida, also refers to the same

peculiarity of structure. The skin is sometimes naked, and sometimes clothed with

small ctenoid scales, and in one genus (Amphisyle) the back is covered with large scaly

plates.

In one genus the spiny fin-rays are entirely wanting, and the ventral fins are

always placed upon the

belly, indicating a certain

approach to the Physos-

toma. The first dorsal

fin is sometimes repre-

sented only by a series of

small spines running along

the back of the animal,

and the second soft dorsal

is placed far back, close to

the tail ; in other cases

(Fig. 26) , the first ray of

Fig. 26.-Sea Snipe ( Centriscus scolopax).

the dorsal is produced into a long spine, which is generally placed on the back of the

animal, but in the genus Amphisyle, already referred to, this spine forms the actual

hinder extremity of the animal, projecting backwards in the same line as the axis of the

body, and having the second dorsal and the true caudal fin in front of it, on the lower

surface ofthe fish.

These fishes are, for the most part, inhabitants of the seas of warm climates. The

species figured above, the Centriscus scolopax, is found in the Mediterranean, the most

northern locality regularly inhabited by any fish of this family, although a single

specimen has been cast ashore on the coast of Cornwall. It is about four or five

inches long, reddish on the back and sides, and silvery on the belly, with more or less

of a golden tinge. In others, principally inhabiting the eastern seas, the body is

elongated and cylindrical ; one of these, the Fistularia tabacaria, attains a length of

three feet.

The second family of spiny-finned fishes, the Triglide, or Cataphracta, is charac-

terized by having the series of dermal bones which occupy the lower portion of the

orbit (the infra-orbitals) greatly expanded and coalescent, forming bony plates which

cover the cheeks and articulate with the preoperculum. The head is also usually more

or less armed with spines and other angular prominences, or furnished with mem-

branous appendages, which not unfrequently give these fishes a most singular appear-

ance. The fins are generally greatly developed ; the dorsal is sometimes separated into

two distinct fins, and sometimes forms a single continuous fin, of which the anterior

portion is spinous, the posterior soft . In some cases, as in the common Sticklebacks

(Gasterosteus), the membranous portion of the first or spinous dorsal is wanting, and

the rays form a more or less numerous series of acute spines on the back of the fish.

The pectoral fins are always of large size, sometimes remarkably developed, as inthe

genus Dactyloptera (Fig. 27) , where they attain such a length as to enable the animal

to support itself in the air for a short time. Hence these fishes are commonly known
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asflyingfish; one species is common in the Mediterranean. In the common Gurnards

Fig. 27.-Dactyloptera Mediterranea.

(Trigla), which we so often

see in the fishmongers' shops,

the pectoral fins are also of

considerable size, and the

three first rays of each are

destitute of membrane, and

separated from the rest of

the fin, so as to form cirri or

tentacles. The ventral fins

are usually of small or mo-

derate size, and placed on the breast beneath the pectorals ; in the Sticklebacks, they

are replaced by a single strong spine on each side, which constitutes a powerful offensive

weapon for these pugnacious little creatures.

The skin is rarely naked, usually covered with small ctenoid scales. In the Stickle-

backs, and some other genera, the scales are replaced by bony plates (Fig. 28) . The

majority of these fishes are inhabitants of the sea ; only a few species of the genera

Gasterosteus, or Sticklebacks, and Cottus, or Bull-heads, being found in fresh water.

The best known species are the Gurnards (Trigla), of which several species are taken

round the British coasts. Ofthese the commonestisthe Sapphirine Gurnard (T. hirundo),

which may often be seen in the shops with its broad pectoral fins skewered in a most

ludicrous manner over its large angular head. It is the largest of the British species,

occasionally measuring two feet in length, and its flesh is considered to be very good.

The Gurnards generally inhabit deep water, from which they are taken by the trawl

net ; they may also be caught by line fishing. The Bull-heads (Cottus), of which

several species inhabit the European seas, and one of which is found commonly in our

fresh waters, are remarkable for the large size of their heads, which are frequently

armed with spines in a

most formidable manner.

A nearly allied species,

the Aspidophorus europaus

(Fig. 28), is completely

covered with bony plates.

The Sea Scorpions (Scor-

pana) and some allied

genera, perhaps present

the most singular appear-

Fig. 28.-Thearmed Bull-head (Aspidophorus europaeus).

ance of any fishes, their heads being not only armed with spines and angular projec-

tions of the most remarkable form, but also frequently furnished with curious

membranous lobes and filaments.

But the most interesting species of this family, as regards their habits, are

the Sticklebacks, of which several are found abundantly in our fresh waters.

They are small fishes, measuring from two to three inches in length. The sides

are more or less covered with bony plates ; and those parts of the skin which

are not thus protected, are quite free from scales. These little creatures present

almost the only known instance amongst fishes in which the parents take any

further care of their offspring than that of depositing their ova in a suitable

place, the young fry being usually left to shift for themselves as soon as they
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are excluded. The Stickleback, on the contrary, seems to approach the birds in

the attention which it pays to the protection of its young from danger. About

the time of oviposition, the male takes possession of some particular spot in the

pond which he inhabits, and this he defends with the greatest pertinacity, attack-

ing all intruders on his domain with great fury, and endeavouring to wound them

with the ventral spines. According to an observer quoted by Mr. Yarrell, he even

sometimes succeeds in ripping up and destroying his opponent by means of these

formidable weapons. The object of all this exertion soon becomes apparent ; the fish

begins to collect small fragments of vegetable matter, with which he forms a sort of

nest. In this the female deposits her spawn, and it seems not improbable that during

the operation of nest-building, the male fish endues the materials of his nest with the

milt, as he is observed to pass frequently over the nest whilst in progress, apparently

exuding a glutinous matter at each time of his so doing. Be this as it may, after the

deposition of the ova, the male still keeps watch over his treasure, attacking all

intruders with the same ferocity as before. Nor does his care cease when the young fry

are evolved : he still continues to watch, and carries back any incautious straggler to

the security ofthe nest. It is very singular that in every case it is the male that takes

uponhimself all the duties of nidification. *

The Gasterosteus spinachia, or Fifteen-spined Stickleback, a marine species whichis

not uncommon round our coasts, also forms a nest for its ova. The common Stickle-

back (G. trachurus), which has three spines on the back, and bony plates along the

whole length of its sides, is found both in salt and fresh water. It is found in the

sluggish streams and pools of the Lincolnshire fens in such vast quantities that it is

occasionally employed as manure ; and Pennant tells us that at Spalding, in that county,

a man has been known to make as much as four shillings a day by selling Sticklebacks

at a halfpenny a bushel.

The vast family of the Perches, or Percide, of which the common Perch may be

taken as the type, is distinguished

The

from the preceding by the free-

dom and small size of the infra-

orbital bones in the fishes of

which it is composed. The

mouth is large, and the jaws,

vomer, and palatine bones are

armed with numerous small teeth ,

amongst which a few longer

fangs are often present.

head is generally free from those

angles and spines which give so

many of the Cataphracta such

a remarkable appearance, but the

edges of the opercula and preopercula are usually toothed or even armed with spines ;

and ifeither ofthese bones be smooth at the marginthe other is always toothed . The fins

are well-developed ; the dorsal fin is sometimes continuous (Fig. 29) , sometimes divided

intotwo parts ; the ventrals are placed either on the breast orthroat. The skin is clothed

Fig. 29.-Priacanthus japonicus.

• Veryinteresting accounts of the habits of the Stickleback during the breeding season, by Mr.

Hancock andMr. Warrington, will be found in "TheAnnals of Natural History," for October, 1852.
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with ctenoid scales, the free surface of which is often beset with spiny processes . The

branchiostegous rays are generally seven in number, sometimes more, but very rarely

fewer.

The Percida are generally handsome fishes , often of considerable size and ofbeautiful

colours. They abound in the seas of all parts of the world ; and some species also , like

the common Perch, are inhabitants of fresh water. The Perch (Perca fluviatilis, Figs.

11 and 22), which is the best known species of the family, is a very common denizen

ofalmost every piece of clear fresh water. It is one ofthe best and handsomest of our

fresh-water fishes. Its body is broad and compressed ; the back has two dorsal fins, of

which the anterior is supported upon stiff, sharp, spinous rays, which are said to serve

as a defence even against the voracity of the Pike. The colour of the upper part of

the body is greenish-brown, gradually passing to a golden yellowish-white on the

belly ; and the sides are adorned with from five to seven broad blackish bands ; the

dorsal and pectoral fins are brownish, and the ventral, anal, and caudal fins of a bright

vermilion colour, which adds greatly to the liveliness of the fish's appearance. The

Perch does not usually attain a large size, one of three or four pounds being considered a

heavy fish ; but a few instances of the capture of Perch twice this weight are on record,

and Pennant mentions his having heard of a specimen , taken in the Serpentine, which

weighed nine pounds. As the Perch bites freely, it is much sought after, especially by

young anglers ; and its flesh when taken is exceedingly good . Like the other species

of the family, it is an exceedingly voracious fish, feeding indiscriminately upon any

animal it can master, especially worms, insects, and small fishes.
It is very

tenacious of life, and will live for a considerable time out of the water. Mr. Yarrell

states that in Catholic countries it is a common practice to bring the Perch to market

alive, when, if not sold, they are returned to the ponds from which they were taken, to

remain there until they are again wanted. Another fresh water species, the Sander

(Lucioperca sandra) , is common in Germany and the east of Europe. It is of a much

more elongated form than the Perch, and attains a length ofthree or four feet ; its flesh

is considered excellent. A small species, nearly resembling the Perch in its general

form, but having a continuous dorsal fin, is found in almost all the rivers of this

country. This is the Ruffe (Acerina vulgaris) ; it rarely exceeds seven or eight inches

in length, but its flesh is said to be very good.

Of the marine species very few are found in the British seas. The best known of

these is the Basse (Labrax lupus) , sometimes called the Sea Perch, which is found in

considerable abundance round the southern coasts of our islands . It is usually from

twelve to eighteen inches in length, but it is said occasionally to attain a much larger

size. It is highly esteemed as an article of food . The Bass is exceedingly abundant

in the Mediterranean, which is also inhabited by several other fishes of this family,

some ofthem oflarge size.

We have separated from the Percida of Professor Müller the three following small

families, as they appear to possess characters of sufficient value to justify such a

proceeding.

The Trachinide, known in England as the Weevers, have two dorsal fins, of which

the anterior is small but very strongly spinous ; the ventral fins are situated in front of

the pectorals on the throat; and instead ofthe rough ctenoid scales of the true Perches,

the skin is covered with smooth cycloid scales . They are generally of an elongated

form, with a broad head, on which the eyes are placed in such a manner as to look more

or less upwards ; in fact one genus has received the name of Uranoscopus, or Star-
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gazer, from this circumstance. The second dorsal and anal fins are of nearly equal

length, and occupy the greater part of the upper and lower surfaces of the body ; the

anus is thrown very far forwards. They have no air-bladder.

The strong spines with which the first dorsal fin and the opercula of these fishes

are armed, enable them to inflict severe wounds upon those who handle them

incautiously, and the effects of these wounds are so exceedingly painful, that there

is a general belief amongst the fishermen that the species possess some venomous

property . Two species are found in the British seas, the largest of which, the

Trachinus draco, attains a length of twelve or eighteen inches. They appear to prefer

deep water, and are very voracious in their habits. They live for a considerable time

after being taken out of the water ; and the flesh, at least that of the larger specics, is

highly esteemed.

A second small family, which is still included with the Percide by many authors,

is composed of the Mullets (Mullida) . They agree with the Perches in the position of

their fins ; but the opercular bones are entirely unarmed, and the branchiostegal mem-

brane has only four rays. The scales are very large, and readily fall off ; their hinder

margins have scarcely any indications of the ctenoid structure. In most of the species

the underjaw is furnished with cirri.

Awell-known example of this group is the common Red Mullet (Mullus surmulletus),

which is often taken in considerable plenty off the British coasts.
The Mullet,

although comparatively a small fish, is in high esteem ; its flesh is white, firm, well-

flavoured, and easy of digestion. Amongst the epicures of ancient Rome its reputation

stood very high, and large sums were often paid by them for particularly fine fish .

Thus a Mullet of six pounds is said to have produced a sum equal to £48 sterling, and

a larger one as much as £64 ; whilst no less than £240 were given for three large

Mullets, which were procured on the same occasion, for a repast of more than usual

magnificence-(Yarrell). The Romans also kept Mullets in glass vases ; but these

appear to have been specimens of the smaller species, the Mullus barbatus (Fig. 14) ,

which is of a still more beautiful colour than the common Mullet of our shops. Both

species are abundant in the Mediterranean, and occur also in the British seas, although

here the M. barbatus is far from being common.

The third ofthese groups, which were referred by Müller and Cuvier to the Perches,

is the family of Sphyranide, of which a few species are found in the Mediterranean,

although the greater number live in the seas of tropical climates. The fishes of this

family are of an elongated form, somewhat resembling the Pikes (Esocide) , with which

Linnæus placed those species with which he was acquainted ; in the form of the

head and jaws, and the formidable nature of the teeth, they also somewhat remind

one of those soft-finned fishes. They are, however, furnished with two dorsal fins,

separated by a considerable interval, of which the anterior is strongly spinous ; and

the air-bladder is completely closed . They differ from the Percida in having the

ventral fins placed on the belly, at a considerable distance behind the pectorals,

the margins of the opercula and preopercula perfectly smooth, and the scales,

which cover not only the body but also the sides of the head, of the description

called cycloid .

The Sphyraenidae are all exceedingly predaceous fishes, and some of them attain a

considerable size. The best known species, the Sphyræna vulgaris, which appears to be

tolerably common in the Mediterranean, often measures as much as three feet in length,

and is a handsome, silvery fish , with a bronzed or bluish back. It is said that the fluid
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called "
essence d'orient," used in the manufacture of artificial pearls, is prepared from

the scales of this fish, together with the minute silvery particles of its air-bladder. A

species inhabiting the seas of tropical America, the S. Barracuda, grows to a much

larger size, and is almost as much dreaded as the shark by the inhabitants of those

countries. Its flesh is said to be exceedingly good, and not unlike that of the pike ;

it is eaten both salted and fresh. At certain times, however, it is found to be unwhole-

some ; and this quality is said to be derived from its feeding at those periods upon the

fruit of the manchineel-tree, although this appears to be exceedingly improbable. The

symptoms produced by eating it when thus out of condition are sickness, nausea,

and violent pains in the joints ; the latter are said to have lasted for five-and-twenty

years, accompanied by a loss of hair and of the nails. It is asserted that the poisonous

individuals may be recognised by the bitterness of the liver, and by the flowing of a

white fluid from them when cut ; when salted, they are said to lose their injurious

properties.

The Scianida are also nearly allied to the Perches, with which they agree in the

arrangement of their fins, and in having the opercula and preopercula dentated ; but

the vomer and palatine bones, which in the Percida are always armed with teeth, are

toothless in these fishes. Some of the bones of the head are inflated and cavernous,

giving a more or less convex appearance to the forehead ; the mouth is large, and the

jaws are usually armed with powerful fangs, interspersed amongst the smaller teeth.

The body is always covered with ctenoid scales, which, as in the Sphyrænidæ, fre-

quently extend over the head. The air-bladder is of very singular construction ; it is

completely closed, and furnished with numerous cœcal appendages, which are often

branched, and sometimes surround it in such a manner as to give itthe appearance of a

fringed bag. This peculiar form of the air-bladder is very striking in the Maigre

(Sciena aquila), as figured by Cuvier and Valenciennes, and by Mr. Yarrell.

The Sciandio are large and powerful rapacious fishes. The species just referred

to is common in the Mediterranean, and occurs occasionally on our own coasts, where

specimens upwards of five feet in length have been taken. In the Mediterranean, it

often grows to six feet. Its flesh is considered pretty good, and was in great repute

with the Roman epicures.

The Maigres swim in small shoals, uttering a peculiar grunting noise, which is

said to be audible even when the fishes are at a considerable depth. When taken,

their strength often renders their struggles very inconvenient in the boats, as they are

said to be capable of knocking over their captors . To avoid such a disagreeable

interruption to their labours, the fishermen usually knock them on the head as

soon as they are got into the boat. The bones of the ear in the Scianidæ are

usually larger than in most other fishes, and, in former days, extraordinary pro-

perties were attributed to them ; they were said to prevent and cure the colic,

and for this reason were often honoured with a gold setting, and suspended from

the neck. It was necessary, however, that the colic-stone, as it was called, should

have been presented to the wearer, otherwise it was of no efficacy. Numerous

species of this family inhabit the seas of the warmer regions, and many of them

furnish excellent food .

The Sparida, in their general form, and in their toothless palates, present a great

similarity to the fishes of the preceding family ; but the bones of their opercula are not

toothed or spinous, and the forehead does not exhibit the inflated appearance charao-

teristic ofthe Scianida. The ctenoid structure of the scales is very indistinct in this
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family; the scales, as in the preceding family, cover the sides of the head, but never

extend overany portion ofthe fins. The body is usually broad and much compressed,

with a single long dorsal fin, of which the anterior portion is supported upon strong

spinous rays ; the ventral fins are placed on the breast under the pectorals. The teeth

are sometimes in the form of acute fangs, of which some are often of considerable size,

whilst in other species they are broad and rounded, constituting a powerful grinding

apparatus, with which the fishes thus provided crush the hard shells of the Mollusca,

on which they principally feed.

The Sparidae are all inhabitants of the sea, and most of themare found in warm

climates, although the Mediterranean possesses several species ; and a few are not

unknown on our own coasts. They are divisible into two groups, which, in fact, were

regarded as distinct families by Cuvier. In one of these groups (the Manides), the

mouth is protrusible, the pedicles of the intermaxillary bones being very long, so as to

give the upperjawa considerable power of motion. Some species are very abundant in

the Mediterranean ; but their flesh is very little esteemed. A West Indian species

(Gerres rhombeus)is said occasionally to find its way to the coast of Cornwall, accom-

panying pieces of wood covered with barnacles, which are conveyed across the ocean

by the currents.

In the other group (the true Sparides), the upper jaw is firmly attached to the

head, and notprotrusible ;

of these, several species

are occasionally taken off

the British coasts. Some

of them attain a length

of upwards of two feet ;

and several are highly

prized as food in the

countries bordering the

Mediterranean, where

they occurin great abun-

dance. They appear to

be voracious fishes, feed-

ing on Mollusca, Crus-

Fig. 30.-Pagrus vulgaris.

tacea, and small fishes ; but some of them vary this diet by devouring sea-weeds,

which they tear from the rocks.

The great family of the Chaetodontide is distinguished from the preceding groups

by the exceedingly compressed form of the body, and by the singular manner in which

the soft parts of the perpendicular fins are clothed with scales, often to such an extent

that the boundary between the body and fin is quite undiscoverable (Fig. 31) . The

fishes of this family are generally of a discoid form, like many of the common flat

fishes, but the eyes are placed on each side ofthehead, both sides of the body are similarly

coloured, and the fishes swim upright in the water. The mouth is usually small, and

furnished with bristle-like teeth ; in a few species it is larger, and armed with cutting

teeth, or fangs. The whole body, including the sides of the head, and the base of the

median fins, are covered with ctenoid scales ; the dorsal fin is single, with a few,

usually short, spinous rays at its anterior part ; the first soft rays of the dorsal and

anal fins are sometimes produced into long filaments, or the fins themselves are very

long, and pointed anteriorly, gradually decreasing in depth towards the hinder part of
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the body, so that the whole fish assumes the form of a crescent, with the tail projecting

from the centre of the concavity. The ventral fins are placed under the pectorals.

The Chaetodontidae are generally of small or moderate size, and most of them are

Fig. 31.- Heniochus monocerus.

inhabitants of the tropical seas.

They are remarkable for the

exceeding magnificent colours

with which they are generally

adorned, and which are ren-

dered still more pleasing to the

eye bythe broad black bands

which, in most cases, traverse

the body from the dorsal to the

ventral margin . One of these

bands generally passes down

the region of the eye.

The flesh of these fishes is

said to be exceedingly delicate

and well flavoured. Only a

single species (the Brama Rai)

inhabits the British seas, where

it is by no means common,

although in the Mediterranean

it occurs in great abundance.

It is said occasionally to mea-

suretwofeetsixinches inlength ;

but the largest specimen seen

by Mr. Yarrell did not exceed

sixteen inches. Its flesh is

highly esteemed. A singular

species, the Chelmon rostratus,

inhabiting the Chinese seas,

has the jaws very much prolonged, forming a sort of beak, but so inclosed in the

skin that only a small opening is left at its extremity for the mouth. This fish is

said to exhibit a very curious instinct ; it projects a drop of water from its mouth at

any insect that it perceives within reach of such a missile, so as to bring it down into

the water, where, of course, it falls an easy prey to its dexterous assailant. The

Chinese keep these fishes in basins, and amuse themselves by watching their efforts

to bring down a fly suspended over them by a thread . A Javanese species, the

Toxotes jaculator, which has a wide mouth, with the lower jaw considerably pro-

longed, exhibits the same singular instinct ; it is said to throw the water to a height

of three or four feet, and rarely to miss its aim.

The family Teuthida, includes a small number of fishes, which are all inhabitants

ofthe seas of hot climates, and which are remarkable for having the sides of the tail

armed either with several sharp prickles, or with a large curved spine (Fig. 32) . They

are ofa broad compressed form, with a single dorsal fin, in front of which there is

often a free spine. The body is covered with ctenoid scales, which, however, do not

extend over any part of the fins ; and the jaws are furnished with a single series of

cutting teeth.
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The Teuthida are herbivorous fishes, feeding upon sea-weeds. The species with

spinous tails, if incautiously handled, inflict severe wounds upon their captors ; and the

common West Indian·

species (Acanthurus chi-

rurgus) has received the

name ofthe surgeon from

this circumstance.

The next four fami-

lies were included by

Cuvier in a single group.

They are all composed of

active fishes, with power-

fulfins and smooth bodies,

usuallycoveredwithsmall

scales, which are often

concealed in theskin; the

Fig. 32.-Acanthurus phlebotomus.

opercula are unarmed. The pyloric cæca are numerous.

In the great family of the Scomberida, or Mackerels, many ofwhich are of suchgreat

importance as food, the skin is sometimes quite naked, sometimes more or less clothed

with cycloid scales, and the tail, which is slender and furnished with a powerful,

usually forked fin, is almost always marked with scaly ridges. The fishes of this

family have sometimes one, sometimes two dorsal fins ; in some cases the spinous rays

ofthe first dorsal are very short and destitute of membrane; in others the fin is well-

developed, and the rays are furnished with long filamentous appendages (Fig. 33) . The

second dorsal and the anal also exhibit a considerable diversity of structure ; the

T

Fig. 33.- Blepharis.

spinous portion of the anal fin

is frequently separated from

the soft part ; and the latter,

both in the anal and second

dorsal, may either form an en-

tire fin, or give rise to a series

of small fins, running along the

upper and lower surfaces ofthe

tail, a structure which is readily

seen in the common Mackerel.

The teeth are generally con-

fined to the jaws ; they are

almost always acute, and often

of large size.

The fishes of this family

are all marine, and usually

predaceous in their habits. In

the form of their bodies they

present two distinct types

whichmight perhapsberegarded as sufficient fortheir division into two families. In one,

the Zenides, the body is short, broad and compressed, presenting a good deal of

resemblance in form to the Chaetodontidae, with which these fishes also agree in the

considerable development of the perpendicular fins, which are often furnished with
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filamentous processes (Fig. 33). The mouth is usually protrusible, and the teeth small

and weak.

Of this group the commonest species is the Doree, or John Dory (Zeus Faber, Fig.

34), which is taken abundantly on our southern coasts, and which was regarded by the

epicure Quin as such a delicacy,

that it was worth the trouble of

ajourneyfromBath toPlymouth,

and back again, in order to eat

Doree boiled in sea-water. The

origin of the English name of

this fish has frequently exercised

the ingenuity of zoological ety-

mologists ; but the most rational

derivation appears to befromthe

French dorée, or jaune dorée,

which refers to thegolden yellow

colour of the fish when fresh.

Roman Catholic legends point to

it asthe fish from which St. Peter

took the tribute - money ; the

black marks on its sides being

ascribed to the pressure ofthe Apostle's fingers. Hence it is known in several countries

of Europe as St. Peter's Fish, although the Haddock, which also exhibits a blackish

mark on each side of the body, is considered by many to dispute its title to this honour.

The Doree sometimes attains a weight of ten or twelve pounds ; but the ordinary

weight of those brought to the London market is between four and six.

Fig. 34.-The Doree (Zeus Faber) .

Two other species of this section of the family are occasionally taken in the British

seas, although they are apparently rare. One of these, the Opah, or King-fish

(Lampris guttatus), appears to be distributed over nearly the whole globe, as, according

to Mr. Yarrell, it has not only been taken in the European seas, but is also said to

occur on the west coast of Africa, and appears to be well known both in China and

Japan. In the latter empire the Opah is sacred to the Japanese Neptune. It is a

magnificent fish ; the back and sides are of a fine green, with purple and gold reflec-

tions, fading into yellowish green on the belly, and covered with numerous round

whitish spots ; the fins are of a fine vermilion colour. Mr. Yarrell tells that a person,

looking at a specimen of this fish, observed "that it looked like one of Neptune's lords

dressed for a court day."

The second division of the family, the Scomberides, includes a great number of

exceedingly valuable fishes, which present more or less resemblance to the common

Mackerel. The body, instead of being compressed, is elongated and spindle-shaped,

or occasionally almost cylindrical ; the mouth is large, not protrusible, and fre-

quently armed with large teeth. The type of this section is the common Mackerel

(Scomber Scomber), a fish which is too well known to need any description. The

Mackerels usuallyspawnduringthe months ofMay and June ; and it is when approaching

the shores in vast shoals for this purpose that they are principally taken. The most

common mode in which the fishing is carried on is by means of long nets, called drift

nets, which often extend for nearly a mile in length, descending into the water to a

depth of about twenty feet. These nets are let down into the water at nightfall, and
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left in position all night, suspended to a stout rope, which is supported at one extremity

by a large buoy, and at the other attached to the fishing-boat. The meshes of the net

are just large enough to allow the fish to pass through as far as the pectoral fins ; so

that when they have advanced thus far they are held suspended in the net, without the

power of escaping, either by retracing their course or pressing the thick part of their

bodies through the obstacle. In the morning the nets are hauled in, and the fish

detached from them, and in this manner vast quantities of Mackerel are taken. The

Mackerel is also captured by surrounding the shoals with a large deep net, called a seine,

which is afterwards closed at the bottom, or hauled to the shore ; and a considerable

number are taken with hook and line. It is a voracious fish, feeding principally upon

small fishes and the fry of larger species. The ordinary size of those brought to market

is from fourteen to sixteen inches, with a weight of from one-and-a-half to two pounds ;

but they are said occasionally to attain a length oftwenty inches.

The Tunny (Thynnus vulgaris), a fish belonging to this family, which is very

abundant in the Mediterranean, grows nearly to twenty feet in length, and weighs

sometimes as much as ten hundredweights. Like the Mackerel, this large fish

approaches the shores in large shoals for the purpose of spawning, when it is captured

by means of a large net, called a mandrague. This is composed of nets arranged in a

funnel-like form, so that the fish, entering the wide mouth, are gradually led up to a

narrow prison, when they are destroyed by spears and harpoons. Professor Vogt,

who has given a most animated description of the Tunny fishery, states that these

nets extend a quarter of a mile, and cost as much

as thirty thousand francs. The flesh of the Tunny

is highly prized by the inhabitants of the coun-

tries bordering the Mediterranean, where its cap-

ture has been an important object since the most

remote antiquity. Several allied species are also

found in that sea, amongst which the most celebrated is the Bonito (Thynnus pelamys),

which rivals the Dorado in its perpetual chase of the Flying-fish.

Fig. 35.-Tunny (Thynnus vulgaris).

One ofthe most remarkable fishes of this family is the Pilot-fish (Naucrates ductor),

which receives its name from its habit of accompanying ships for weeks together ; the

ancients even asserted that it

pointed out the proper course

to the mariner when he was at

a loss how to proceed, leaving

him when he had arrived in

sight of the desired haven. It

appears probable, however, that

the Pilot-fish only attends the

voyager for the sake of the nu-

merous pieces of food which are

constantly being thrown overboard ; and a community of feeling in this respect may,

perhaps, account for the frequent association of the Pilot-fish and the Shark. It is,

however, a general opinion amongst navigators that the Pilot-fish really attends upon the

Shark as a guide ; and an instance has been related in which two of them led a Shark

to a baited hook that had been thrown out for him. Another observer, however,

quoted by Dr. Hamilton Smith, in "Griffith's Animal Kingdom," states that he

repeatedly saw a Shark, which was inclined to swallow a bait put out for him, pre-

Fig. 36.-Pilot Fish (Naucrates ductor).

X
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vented from doing so by one or other of four Pilot-fishes which accompanied him ; and

that when at length the Shark had swallowed the tempting morsel and was being

hauled out of the water, one of his diminutive friends clung to his side for some little

time. Colonel Hamilton Smith also states that he had witnessed a similar circum-

stance . The Pilot-fish attains a length of about a foot. It is somewhat of the form

of the Mackerel, of a silvery gray colour, bluish on the back, and adorned with five

dark blue bands, which go round the whole body. Its flesh is said to be very good.

Nearly allied to the Mackerels are the Sword-fishes, Xiphiida, which are rendered

remarkable by the prolongation of the upper jaw into a long, spear-like weapon.

They are also characterized by the structure of the branchise, the lamina of each

branchial arch being united so as to form a band-like organ, in which the separation

of the lamina is only indicated by superficial marks. This structure occurs in no other

bony fishes. In the form of the body they resemble the Mackerels ; the spinous dorsal

fin commences close to the neck, where it is high and sickle-shaped, and runs thence

nearly to the tail, where it is followed by a small soft fin ; the anal fin exhibits a very

similar construction, although it is much shorter. The ventral fins are wanting, or

represented only by a pair of spinous rays, situated on the throat ; the caudal is

deeply forked, and the sides of the tail have large ridges.

The common Sword-fish (Xiphias gladius) is found not uncommonly in the Medi-

terranean, and occurs sometimes in our own seas. It is a large fish, attaining a length

of fifteen, or even twenty feet, and is most predaceous in its habits, employing its

long bony spear for the destruction of the larger fishes. Its activity and strength are

very great ; and it has been known to strike at ships passing through the water, and to

bury its weapon in their timbers . Cuvier states that a parasitic crustacean buries

itself in the flesh of the Sword-fish, and torments it to such an extent that it will

sometimes rush upon the shore ; the same cause of irritation may, perhaps, have

something to do with its suicidal attacks upon such a very unequal antagonist as a

ship.

The common Sword-fish is the only European species of this family ; but the seas

of tropical climates contain several others. Their flesh is said to be exceedingly good,

especially when young.

In the Coryphanide the body is much compressed, with a broad dorsal fin running

along the whole of the back ; all the rays of this fin are almost equally flexible, although

those of the anterior portion are not articulated . The ventral fins are frequently

wanting ; when present they are usually very small and placed under the pectorals,

although sometimes situated on the throat. The abdominal cavity is small, so that

the anal opening is placed far forwards, and the anal fin usually occupies a considerable

portion of the ventral surface, sometimes extending forwards to the level of the

pectorals. The dorsal and anal fins are generally very high ; and in one genus

·(Pteraclis) they attain such a development as to make the lateral surface of the whole

fish at least three times as great as that of the body. The tail fin also is very large,

and usually deeply forked . The mouth is of moderate size, and armed with acute teeth.

The Coryphenidæ are all inhabitants ofthe salt water, and generallyoccur onlyinthe

scas ofwarm climates. The only European sea in which they are found is the Medi-

terranean, which possesses several species. Amongst these the best known is the

Dorado (Corypæhna hippurus) , sometimes called the Dolphin, a fish adorned with the

most beautiful metallic tints, and which is also remarkable for the swiftness of its

course, and for the continual war of destruction which it wages with the Flying-fish.
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It attains a length of about five feet ; the head is large, and the body tapers gradually

from this tothe tail. The back is bluish, the belly yellow, and the whole surface

spotted with a darker blue. When in the water it presents a splendid golden lustre

which, however, rapidly vanishes when it is taken out of its native element.

The fourth and last of the families, formed by modern authors at the expense ofthe

Cuvierian Scomberoides, is that of the Notacanthida, in which the body is much

elongated, and more or less Eel-like in its form, and has its hinder extremity usually

surrounded by the same continuous fin that is characteristic of the Eels. The spinous

portion of the dorsal fin is destitute of membrane, so that the rays form a series of spines

running along the back ; the second or soft dorsal is frequently wanting altogether.

A further point ofresemblance to the Eels is presented by the pectoral fins, which are

attached to the spinal column at some distance behind the head ; the ventral fins are

sometimes wanting, and when present are situated on the abdomen. The whole sur-

face is covered with small cycloid scales, and the front of the upper jaw is usually pro-

duced into a sort of beak. Most of the species of this family occur in the tropical

regions ; but one, the Notacanthus nasus, is found in the Arctic Ocean. Some of them

live in fresh water.

In the exceedingly elongated form of their bodies, the fishes ofthe next family, the

Cepolida, or Ribbon-fishes, present a considerable resemblance to the Notacanthida,

but their bodies are much compressed, so as to acquire a ribbon-like form. The dorsal

fin, which always commences close to or upon the head, is completely furnished with

membrane ; and the caudal, when present, is usually quite distinct from the other per-

pendicular fins. The position of the caudal fin in some of these fishes is very peculiar ;

instead of being placed at the extremity ofthe body as in most fishes, it is set on at

a right angle, forming a fan-like organ extending upwards from the extremity of the

tail. The ventral fins are sometimes altogether deficient ; when present they are placed

under the pectorals, and are sometimes ofsmall, sometimes oflarge size, and occasionally

represented by one or more long spines . The body is covered with very small scales.

These singular fishes are all inhabitants ofthe sea ; several species have been taken

on our own coasts, al-

though they are of rare

Occurrence. Several of

themattain a considerable

length ; the one here

figured, Gymnetrus Bank-

sii (Fig. 37), having been

found as much as twelve

feet long. With this

extraordinary length its

greatest thickness was

two inches and three

quarters. It is of a beau-

tiful silvery colour, with

Fig. 37.-Gymnetrus Banksii

a few blackish streaks and spots. Some of the species, although rarely met with, appear

to have a very wide geographical distribution ; the Lepidopus argyreus, or Scabbard-

fish, is found on the English coasts and at the Cape of Good Hope ; and the Trichiurus

lepturus inhabits the seas of both America and the Old World. Scarcely anything is

known ofthe habits ofthe fishes of this family.
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The family Mugilidae, of which the Grey Mullet is a typical example, includes

only a few fishes, with a more or less cylindrical or spindle-shaped body, covered

with large scales, which, although in reality ctenoid in their structure, lose their den-

ticulations so easily that they often appear to be cycloid . The head, which is some-

what flattened above, is covered with similar scales, or with polygonal plates ; the

mouth is rather small, and furnished with excessively fine teeth, which are sometimes

almost imperceptible. In their appearance, these fishes present a good deal of resem-

blance to some of the more elongated Cyprinidæ, but are easily distinguishable from

these by the distinct, spinous, first dorsal fin, which is rarely supported upon more

than four rays, and is separated from the second dorsal by a considerable interval.

The ventral fins are placed on the abdomen, a little behind the pectorals. The

pharyngeal bones are very large ; the stomach is furnished with a sort of fleshy

gizzard, and the intestine with a few pyloric cœca.

The Mugilidae generally inhabit salt water, keeping by preference about the

mouths ofrivers, which they usually ascend and descend with the ebb and flow of the

tide. Our common Grey Mullet (Mugil capito) is regarded as a very delicate fish, and

the county of Sussex is especially celebrated for it. It is exceedingly active in the

water, and often escapes the fishermen by leaping over the headrope ofthe net ; when

one ofthe prisoners has taken this course, the others are sure to follow, unless the net

be raised sufficiently to prevent them. Two other species of Mugil are found upon

the British coasts, but they appear to be rare ; the Mediterranean possesses five species.

The Sand-smelt (Atherina presbyter) a small fish which is tolerably abundant along

the south coast of our island, also belongs to this family. It resembles the Grey

Mullet in the habit of ascending the mouths of rivers with the tide. The Sand-smelt

is about five or six inches in length, and is considered to have some resemblance to

the Smelt in its flavour. It is a favourite fish with visitors to the southern watering

places, but seldom reaches the London market.

Nearly allied to the Mugilidae is the singular family of the Anabatida, the remark-

able habits attributed to one member of which has obtained for it the name of the

Climbing Perch. The fishes of this family are very variable in form-sometimes broad

and flat, sometimes elongated and cylindrical ; they have a single dorsal fin, of which

the anterior portion is usually strongly spinous, but in some species the rays of

Fig. 38.- Head of Anabas scandens, with the

operculum removed.

this part of the fin, although undivided,

are veryflexible. The anal fin is also single,

with a spinous anterior portion. The whole

surface is covered with scales, which in

the soft-finned species are truly cycloid,

whilst those of the spiny forms are ctenoid.

The ventral fins are placed under the pec-

torals ; one ofthe rays is frequently much

elongated, and in some species the ventral

fin is represented by a single long fila-

ment.

The most remarkable character pre-

sented by these fishes, however, consists

in the structure of the superior pharyngeal

bones (Fig. 38), which are dilated into voluminous folded laminæ, inclosed in a large

cavity ofthe base of the skull, and forming numerous cells, in which a supply of water
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may be carried, for the purpose of moistening the gills, when the creature, as its habit

is, quits the water for a time.

This peculiar structure attains its greatest development in the Anabas scandens, or

Climbing Perch of India (Fig. 39) , which is by this means enabled to live out of the

water for as long a period as six days. They frequently quit the ponds or streams

whichthey inhabit, and wander for a considerable distance over the land-a circumstance

which has led the inhabitants

Fig. 39.-Climbing Perch (Anabas Scandens).

of the countries frequented by

themto suppose that these fishes

fell from the skies. They are

even said to climb trees ; and

Daldorff states that he once

took a specimen, at a height of

five feet from the ground, on

the stem of a palm-tree, -but

this habit has been denied by

some other naturalists. Daldorff's statement, however, receives some support from

the Tamul name of the fish-Paneiri, or the Climber of Trees. This and some other

species of the family are commonly exhibited by the jugglers of India and China, to

which countries the fishes of this family are almost entirely confined ; their flesh is

exceedingly good, and one species, the Gourami (Osphromenus olfax), which grows to

the size of the Turbot, is considered even to excel that highly-prized European fish.

The Gourami is a native of China ; but has been naturalized in the Mauritius, and even

in Cayenne. The great tenacity of life possessed by these fishes enables the fishermen

to bring them to market alive ; and the larger species are often cut up alive to suit the

convenience ofthe smaller consumers.

The Gobiida are usually distinguishable at the first glance by having the ventral fins,

which are situated on the breast, united into a funnel-shaped disc . These fins are

sometimes distinctly separated, or united only at their bases ; but even inthese cases they

are usually capable of being formed into a funnel at the pleasure of the animal. The

pectoral fins are large, and the entire rays of the dorsal and anal fins soft and flexible.

The skin is sometimes naked, sometimes clothed with large, finely ctenoid scales ; the

edges of the opercula are unarmed, and the opercular aperture small, so that these fishes

are enabled to live for some time out of the water. The stomach and intestines are

both destitute ofcœca.

Some of the fishes of this family produce living young, but the majority appear to

be oviparous. The male of aspecies of Gobius, inhabiting the Mediterranean, has been

observed to make a nest amongst the seaweeds, with the roots of the Zostera, or Grass-

wrack ; in this he awaits the females, which soon come to deposit their spawn ; this

is fecundated by the male, and he then remains as a guard over the precious deposit,

which he defends with the greatest courage. This habit of the Gobius was probably

known tothe ancients, as Aristotle mentions a fish, called phycis, which he says is the

only fish that constructs a nest : we have already seen, however, that it is certainly

equalled in this respect by our comnion Sticklebacks (page 41 ) .

The Gobiida are, for the most part, small fishes, which keep close to the shore,

usually amongst rocks ; they often attach themselves by means of their disc -like

ventral fins to the lower surface of stones and other objects. Some species are also

abundant in tidal rivers.
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One of the largest and most singular species is the Lump-fish (Cyclopterus lumpus),

which inhabits the northern European seas, and may often be seen hanging up in the

shops of the London fishmongers. It is also called the Lump-sucker, and is the Cock-

paddle of the Scotch. The Lump-fisk sometimes weighs as much as seven pounds,

and is of a thick massive form ; but its flesh is very soft and insipid . It is of a purplish

black colour, variegated with red and brown, and the belly is crimson . The back and

sides have rows of tubercles, and the appearance of the fish is extremely grotesque.

The sucker, formed of the ventral fins, is of a somewhat oval form, and of great size

and power. So firmly does it adhere by means of this organ that, according to

Pennant, on putting a freshly-caught specimen into a pail containing several gallons

of water, it fixed itself so firmly to the bottom that the whole pail, with its contents,

could be lifted by taking hold of the tail of the fish. It is said to feed upon Medusa

and other gelatinous marine animals, and in its turn affords a favourite repast for the

Seals, which, however, reject the skin.

A still more remarkable and celebrated fish belonging to this family is the Remora,

or Sucking-fish ( Echeneis, Fig. 40) , of which a few species are found in the seas of

various parts of the world. In this genus

the ventral fins are only united at the base,

and do not appear to be applicable to the

attachment of the animal to submarine

bodies ; but to compensate for this, the
Fig. 40.-Sucking Fish ( Echeneis remora. )

upper surface of the head is furnished with

a singular disc, formed of transverse, cartilaginous, denticulated plates, by means

of which the Remora attaches itself to rocks, ships, and even to the bodies of

large fishes .

The habit which this fish has of fixing itself to the bottoms of ships, gave

rise, in ancient times, to the opinion that it could thus instantaneously arrest the

course of a ship in full sail ; and the names still applied to it in several countries refer

to this fable, which is related in the most circumstantial manner, and with the utmost

good faith, by several ancient authors. Thus, amongst other marvellous tales, we are

told that at the battle of Actium, Antony's ship was held motionless by a Remora,

notwithstanding the exertions of several hundred sailors ; and on another occasion

we are informed that Caligula, when on a voyage, was arrested by one of these

fishes, which attached itself to the rudder, and manifested such an invincible

determination that the emperor should not proceed on his voyage, that the efforts

of four hundred able seamen were of no avail, until one of them, more knowing than

his fellows, ascertained the cause of this disagreeable occurrence, and, by detaching

the obstinate Remora, set the ship free to pursue her course. The common Remora

is about a foot long, and somewhat of the form of the Herring. It occurs commonly

in the Mediterranean, and is also found in the ocean, and occasionally on the British

coasts. Some of the other species are larger and more elongated,

The Dragonets (Callionymus), of which two species are found on our coasts, are

arranged amongst the Gobiidae, although they appear to possess characters which

might entitle them to form the types of a distinct family. Their branchial apertures

are very small, and placed at the upper part of the opercula, close to the back ; and

their ventral fins are very large and distant. The eyes are placed on the top of the

head, looking upwards ; the skin is smooth and scaleless, and the first dorsal fin has

bristle-like rays, of which the first is sometimes exceedingly elongated. They are
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handsome fishes, of moderate size, often adorned with brilliant colours, and their flesh

is said to be very good.

Nearly allied to the preceding are the Blenniida, which were, in fact, placed in the

same family with the Gobies by Cuvier. They are distinguished, however, by the

structure ofthe ventral fins, which are placed on the fore part of the breast, or on the

throat, and consist only of a few, usually two, rays. In the Sea-wolf ( Anarrhicas

lupus Fig. 41), the ventral fins are entirely wanting. They agree with the Gobiida

in the structure of the intestinal canal, and in the absence of the air-bladder ; the skin

is either naked or furnished with very small concealed scales, and is covered with

a great quantity of mucous

Fig. 41.-Sea-wolf (Anarrhicas lupus).

matter ; from the latter cir-

cumstance the name of the

typical genus Blennius (Gr.

blennos, mucus) is derived.

The dorsal fin is very long,

usually extending throughout

the whole length of the back ; the entire rays of this and of all the other fins are

flexible, as in the preceding family. The pectoral fins also are very large. The

mouth is usually armed with acute fangs, which, in the Sea-wolf, acquire most

formidable dimensions, and are accompanied by an inner series of blunt molars, which

serve to crush the shells of the molluscous animals upon which this creature usually

feeds. The abdominal cavity is short, and the anal fin consequently of considerable

length. The head is frequently furnished with tentacular filaments, which are some-

times singularly branched (Fig . 42) .

Of the British species, the Shanny (Blennius pholis) is remarkable for the habit

exhibited by the larger specimens, of creeping out of the water, with the aid of their

pectoral fins, as the tide recedes, and hiding themselves in holes amongst the rocks,

where they remain until , on the return of the tide, the water again covers them and

sets them at liberty . They place themselves singly in these caves, with their heads

outwards; and if any danger shows itself at the mouth of their retreat, they immedi-

ately retire backwards to its more sheltered recesses. This fish has even been known

to survive a confinement of thirty hours in a dry box ; but it is soon killed by being

put into fresh water.

Many of these fishes produce living young ; and, in general, the outlet of the male

generative organs is situated in a small prominence near the anal opening, which

gives considerable support to the opinion that a genuine copulation must take place
between these fishes .

Of the British Blennies, one species, the Zoarcus viviparus, exhibits this peculiarity

of bringing forth its young alive ; and they are said to be perfectly able to take care

of themselves from the moment of their exclusion. The young appear to be of different

sizes, in proportion to the size of the females producing them. Thus, Mr. Yarrell

mentions that a specimen of fifteen inches long, which was brought to the Edinburgh

fish-market, contained several dozens of young, which were still alive, and measured

from four to five inches long ; whilst the young of another female, seven inches in

length, were only about an inch and a-half long.

The Blennies are generally of small size, and of little or no value. They swim

together in small shoals amongst the rocks of the sea shore, and are constantly to be

found in the small rock pools left by the retiring tide. They are exceedingly active,
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and difficult to catch, even when confined within a small space, dashing and leaping

Fig. 42.-Ocellated Blenny ( Blennius ocellaris).

about with the greatest

rapidity, and concealing

themselves underthe sea-

weeds which fringe their

pool. Like the Gobiidæ,

they are able to live for

a considerable time out of

thewater; andone species,

the Salarias scandens of

Ehrenberg, which inha-

bitsthe Indian Ocean and

the Red Sea, is able to

climb and leap about the

rocks ofthe shore. It is

so exceedingly active in this somewhat anomalous position that it has been taken by

some observers for a small Lizard ; and as it can take leaps of four or five feet, it is

by no means easy to catch.

One of the largest and most formidable fishes of our seas is the Sea-wolf (Anarrhi-

cas lupus, Fig. 41), which belongs to this family, and the dentition of which has

already been referred to. In the British seas, this fish attains a length of six or seven

feet, and in more northern and colder latitudes it is said to grow still larger. The

back of this formidable fish is of a brownish-gray or olive-brown colour, with trans-

verse black or brown stripes, which extend more or less over the whitish belly. Its

common food consists of crustaceous and molluscous animals, for crushing which its

powerful apparatus of teeth is especially adapted, and the strength of its jaws is

exceedingly great. When captured, it defends itself vigorously, attacking the fisher-

men with the greatest ferocity, and often inflicting severe wounds upon those who are

not very careful in their approaches ; this ferocity, however, is the means of shortening

the captive's life, for the fishermen, knowing its habits, generally contrive to knock it !

on the head before it has an opportunity of doing any mischief. Its appearance is

completely in accordance with its nature ; for few fishes look more savage than the

Sea-wolf. Its flesh, however, is said to be exceedingly good ; and as it bears salting

well, it is of no small importance to the inhabitants of Iceland, where it is found in

great abundance. The skin is converted into a sort of shagreen, which is much used

for making bags and pouches ; and Cuvier states, that the Icelanders employ its liver

in place of soap.

The Lophiida, forming the last family of the spiny-finned fishes, present a good

deal of resemblance to the Gobiidæ, and especially to the Callionymi and their allies ;

they are particularly distinguished by having the carpal bones very long, forming a

sort of arm, at the extremity of which the pectoral fins are supported. The ventral

fins are placed in front of these, on the flattened lower surface of the body ; and the

pectoral fins thus form, as it were, a pair of hinder legs, upon which many of the

creatures are able to hop about upon the sea-beach in a very curious manner. Most of

these fishes have a large head, and a short, stout body, terminated by a slender tail . !

They are covered with a naked skin, which is usually roughened with warts and

tubercles of different kinds. The branchial aperture, which is placed behind the pec-

toral fins, is very small, whilst the branchial cavity itself is of large size ; and, as is
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usual in fishes which exhibit this conformation, the Lophiida are able to endure a

tolerably prolonged absence from the water.

The best known of these fishes is the Lophius piscatorius (Fig. 43) , commonly known

underthenames ofAngler,

Fishing Frog, and Sea

Devil. It is perhaps one

of the ugliest ofall fishes ;

its head is of enormous

size, forming nearly half

the entire body, and is

cleft in front by a most

formidable transverse

mouth, armed with

numerous pointed teeth.

The head is much de-

pressed, and the eyes are

placed upon the top of it,

Fig. 43.-Fishing Frog (Lophius piscatorius).

rather close together. The body is very short, and terminated posteriorly by the pec-

toral fins, behind which it runs off into a gradually tapering tail, bearing two dorsal

fins, and the caudal and anal fins.

The Fishing Frog is a sluggish fish, and as its voracious appearance by no means

belies its character, it might be supposed that it would have some difficulty in gratify-

ing the enormous appetite which must apparently be associated with such a tremendous

mouth. It is said, however, that the fish possesses a stratagem by which to satisfy the

cravings of its maw, without the necessity of subjecting its unwieldy person to any

very violent exertion . On the upper surface of the front of the head are two long

moveable bony filaments, the foremost of which is dilated at its tip, which has a silvery

lustre. Lying close to the ground, the fish disturbs the sand or mud, so as to obscurethe

water around it, justly thinking, no doubt, that its appearance is not sufficiently

amiable to inspire much confidence in the weaker inhabitants of the deep ; it then

elevates the filamentous appendages just described, and waves them to and fro in the

water, when the small fishes, which are soon attracted bythe hope that this silvery

object is something to eat, become instead the prey of their artful foe. This is said to

be the ordinary mode of procuring its food followed by this fish, but it certainly at

times seeks its prey by other methods. Thus Mr. Yarrell quotes a case in which one

of these fishes seized a Cod which had just been hooked by a fisherman, and allowed

himselfto be drawn up to the surface, where he was only compelled to quit his hold

by a severe blow on the head ; and on another occasion a Fishing Frog seized a Conger

Eel that hadjust been hooked, when the latter wriggled himselfthroughthe narrowbran-

chial aperture ofhis second captor, and in this manner both fisheswere drawnuptogether.

The Lophiuspiscatorius is a large fish, sometimes attaining a length of no less than

five feet. The most common size, however, is about three feet, and specimens of this

size are not unfrequently taken at various parts of the coast. In itself, the fish is of

no value, but many of the fish found in its capacious stomach are generally quite

uninjured, sometimes even alive ; and the fishermen frequently make a little money

by exhibiting the fish itself to sea-side visitors, generally accompanying their exhibition

with a most doleful lamentation upon the ravages committed by their not very pre-

possessing captive.
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and difficult to catch, even when confined within a small space, dashing and leaping

Fig. 42.-Ocellated Blenny ( Blennius ocellaris).
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not very careful in their approaches ; this ferocity, however, is the meansof shortening

the captive's life, for the fishermen, knowing its habits, generally contrive to knock it

on the head before it has an opportunity of doing any mischief. Its appearance is

completely in accordance with its nature ; for few fishes look more savage than the

Sea-wolf. Its flesh, however, is said to be exceedingly good ; and as it bears salting

well, it is of no small importance to the inhabitants of Iceland, where it is found in

great abundance. The skin is converted into a sort of shagreen, which is much used

for making bags and pouches ; and Cuvier states, that the Icelanders employ its liver

in place of soap.

The Lophiida, forming the last family of the spiny-finned fishes, present a good

deal of resemblance to the Gobiidæ, and especially to the Callionymi and their allies ;

they are particularly distinguished by having the carpal bones very long, forming a

sort of arm, at the extremity of which the pectoral fins are supported . The ventral

fins are placed in front ofthese, on the flattened lower surface of the body ; and the

pectoral fins thus form, as it were, a pair of hinder legs, upon which many of the

creatures are able to hop about upon the sea-beach in a very curious manner. Most of

these fishes have a large head, and a short, stout body, terminated by a slender tail.

They are covered with a naked skin, which is usually roughened with warts and

tubercles of different kinds. The branchial aperture, which is placed behind the pec-

toral fins, is very small, whilst the branchial cavity itself is of large size ; and, as is
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usual in fishes which exhibit this conformation, the Lophiidae are able to endure a

tolerably prolonged absence from the water.

The best known of these fishes is the Lophius piscatorius (Fig. 43) , commonly known

underthe names ofAngler,

Fishing Frog, and Sea

Devil . It is perhaps one
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size, forming nearly half

the entire body, and is
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mouth, armed with
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rather close together. The body is very short, and terminated posteriorly by the pec-

toral fins, behind which it runs off into a gradually tapering tail, bearing two dorsal

fins, and the caudal and anal fins.

The Fishing Frog is a sluggish fish, and as its voracious appearance by no means

belies its character, it might be supposed that it would have some difficulty in gratify-

ing the enormous appetite which must apparently be associated with such a tremendous

mouth. It is said, however, that the fish possesses a stratagem by which to satisfythe

cravings ofits maw, without the necessity of subjecting its unwieldy person to any

very violent exertion. On the upper surface of the front of the head are two long

moveable bony filaments, the foremost of which is dilated at its tip, which has a silvery

lustre. Lying close to the ground, the fish disturbs the sand or mud, so as to obscure the

water around it, justly thinking, no doubt, that its appearance is not sufficiently

amiable to inspire much confidence in the weaker inhabitants of the deep ; it then

elevates the filamentous appendages just described, and waves them to and fro in the

water, when the small fishes, which are soon attracted by the hope that this silvery

object is something to eat, become instead the prey of their artful foe. This is said to

be the ordinary mode of procuring its food followed by this fish, but it certainly at

times seeks its prey by other methods. Thus Mr. Yarrell quotes a case in which one

ofthese fishes seized a Cod which had just been hooked by a fisherman, and allowed

himself to be drawn up to the surface, where he was only compelled to quit his hold

by a severe blow on the head ; and on another occasion a Fishing Frog seized a Conger

Eel that hadjust been hooked, when the latter wriggled himselfthrough the narrowbran-

chial aperture ofhis second captor, and in this manner both fisheswere drawnuptogether.

The Lophiuspiscatorius is a large fish, sometimes attaining a length of no less than

five feet. The most common size, however, is about three feet, and specimens of this

size are not unfrequently taken at various parts of the coast. In itself, the fish is of

no value, but many of the fish found in its capacious stomach are generally quite

uninjured, sometimes even alive ; and the fishermen frequently make a little money

by exhibiting the fish itself to sea-side visitors, generally accompanying their exhibition

with a most doleful lamentation upon the ravages committed by their not very pre-

possessing captive.
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SUB-ORDER V.-LOPHOBRANCHIA.

General Characters.-In all the groups of bony fishes which we have hitherto

had under consideration , the gills are formed of comb-like series of lamine ; but in

the Lophobranchia, these organs are arranged in little tufts, disposed in pairs along

the branchial arches, a conformation which is not exhibited by any other bony fishes.

The opercula are very large, but are confined throughout by a membrane which only

leaves a very small aperture for the exit of water, and the branchiostegous rays are

entirely wanting. The body is very elongated in its form, and covered with bony

plates, which are usually of considerable comparative size, so that the body becomes

more or less angular. The fins are usually very imperfectly developed ; the pectorals

are small, the ventrals usually altogether absent, and the caudal and anal fins are

also often wanting. The bones of the face are much prolonged, forming a sort of

snout or proboscis, at the extremity of which the oral aperture is situated, a structure

very similar to that which we have seen in the family Fistularida (page 39) , in the

preceding sub-order.

This sub-order includes only a single family, the Syngnathidæ, composed of small

fishes of very singular appearance. The best known form is the Hippocampus or Sea-

horse (Fig. 44) , so called from the remarkable resemblance which they present to that

mammalwhen the elongated head is bent at about a right angle to the axis of the body.

One species is found in the British seas ; but specimens of tropical species are often

brought home by sailors, and may commonly be seen in the shops of dealers in curio-

sities. They possess no caudal fin, and make use of the long tapering tail to support

themselves, by twisting it round the stems of sea-weeds and other objects . In this

position they present a very curious appearance, wonderfully justifying the popular

comparison with the horse.

The true Syngnathi are of a still more elongated form than the Hippocampi, and

have the head in the same direction as the axis of the body. They

are commonly known as Pipe-fish, and some species are tolerably

abundant on some parts of our coast ; the largest British species is

said by some authors to attain a length of three feet . The habits of

all the species appear to be very similar ; they swim about slowly

amongst the sea-weeds, feeding upon minute Crustacea, worms,

Mollusca, &c.

The most singular part of the history of these creatures, however,

is their mode of reproduction. Individuals are found furnished with a

curious pouch or cavity at the base of the tail, which is either com-

pletely closed, with the exception of a small opening, or concealed

by a pair of membranous folds. In the course of the summer this is

found filled with eggs ; and at a later period, when the fry are

hatched, it appears that they continue for a time to seek shelter from

danger in this singular cavity. The attachment of the Syngnathi to

their young has been noticed by several authors ; and Mr. Yarrell

says, that he has been assured by fishermen that if the young be shaken out of the

pouch into the water, close to the boat, they do not swim away ; but when the parent

fish is held in the water, in a favourable position, the young again enter the pouch.

The most remarkable circumstance, however, connected with this is that the pouch-

bearer is the male fish, and that the female is quite destitute of any such organ, so

Fig. 44.- Sea-horse

(Hippocampus. )
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that the ova must actually be deposited by the latter in the abdominal receptacle of her

mate.

Mr. Walcott's observations upon a British species, the Syngnathus acus, as quoted

by Mr. Yarrell, are as follows :-" The male differs from the female in the belly from

the vent to the tail fin, being much broader, and in having, for about two-thirds of its

length, two soft flaps, which fold together, and form a false belly (or pouch) . They

breed in the summer ; the females casting their roe into the false belly of the male.

This I have asserted from having examined many, and having constantly found, early

in the summer, roe in those without a false belly, but never any in those with ; and ,

on opening them later in the summer, there has been no roe in those which I have

termed the female, but only in the false belly of the male." Mr. Yarrell also states,

that he has ascertained the correctness of these statements by the dissection of speci-

mens, and found that the individuals with the ventral pouch were actually furnished

with the usual internal organs of the male sex, whilst those which had no pouch

possessed ovaries crowded in the usual manner with eggs.

The mode in which the ova are introduced into the ventral pouch of the male is

still unknown ; but it is remarkable that amongst fishes, wherever any unusual care

is taken of the eggs and young, this duty always devolves upon the male ; whereas,

amongst other classes, it appears to be a general rule that the care of the young is the

special business of the mother ; although, in many cases, the male undoubtedly shares

in the labours of his partner. Thus the males of many birds assist in collecting

materials and in the construction of the nest, and, in some instances , even take a share

in the work of incubation ; but we know of only one instance amongst birds in which

the eggs and young are dependent exclusively upon paternal care.

SUB-ORDER VI.-PLECTOGNATHA.

General Characters. In this, the last group ofthe Teleostia, wemeet, to a certain

extent, with a combination ofthe characters of this and the following orders. The bones

of the head are perfectly ossified ; but the remainder of the skeleton, and especially the

vertebral column, often remains in a state very similar to that which prevails in many

of the Ganoid and Cartilaginous fishes . The union of the bones of the head also is

much closer than in the other fishes of the present order ; and the principal character

of the group consists in the firm attachment of the bones of the upper jaw and palate

to those of the cranium. The principal part of the upper jawis made up of the inter-

maxillary bones, which constitute the entire margin of that part of the mouth, and

these are firmly fixed to , or rather amalgamated with, the cranial and maxillary bones.

The bones of the palate, also, are immoveably attached by a suture to those of the

cranium. The head is large ; the mouth small ; and the opercula are so covered by

skin and muscles, that only a small aperture is left for the exit of the water employed

in respiration. The body is usually short and stout, and covered with a thick skin,

which is sometimes roughened by scattered points, like those in the skin of the Sharks,

and sometimes more or less covered with bony plates. The fins are small and soft ;

the ventrals usually entirely deficient. The intestinal canal is short and destitute of

pyloric cœca, and most of them possess a large air-bladder.

Divisions.-The Plectognatha form only two families. The Sclerodermata have

the head more or less produced into a snout in front of the eyes ; at the extremity
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of this is the mouth, armed with a series of distinct teeth, which are received into sockets

of thejaws, and bear some resemblance to the front teeth in man. The body is covered

with bony plates, which in some cases, as in

the Trunk-fish (Ostracion, Fig. 45) , are of

large size and regular shape, covering the

whole surface of the body with a suit of

inflexible bony armour. The tail is inclosed

in a sort of bony tube ; and this and the

pectoral fins are the only moveable parts of

the fish ; the vertebræ even are usually

immoveable. The dorsal fin is single, small, and entirely composed of soft rays. They

are generally of small size, and are found only in the seas of warm climates.

In the fishes of the genus Balistes (Figs. 46 and 47) and their allies, on the other

hand, the dermal skeleton takes

Fig. 45.-Trunk-fish ( Ostracion).

the form of regular scales or

grains, leavingthe skin a certain

amount of flexibility ; the ven-

tral fins are often represented

by a pair of powerful denticu-

lated spines, and the back bears

two dorsal fins, of which the

anterior is formed of strong

spinous rays, the first ofwhich

is usually very large, and den-

ticulated in front. This first

dorsal fin is sometimes reduced

to a single strong spine ; it is

supported upon a bone attached

to the head, and can be retracted

within a groove formed in the

Fig. 46.-Balistes geographicus.

latter. These fishes are generally of rather small size ; they inhabit the tropical seas,

and are often adorned with the most

brilliant colours. One species occurs

on the British coasts. They are but

indifferent food, and are said to be-

come poisonous at certain seasons

from feeding upon the coral-polypes ;

this, however, is probably a mistake,

as Cuvier states, that in all specimens

opened by him he found nothing but

sea-weeds.

The second family, the Gymno-

donta, is distinguished from the pre-

ceding by the structure ofthe mouth,

which, instead of teeth, has the sur-

faces ofthe jaws covered with a plate

of an ivory-like substance. They feed upon sea-weeds, and also upon Crustacea and

Mollusca, in breaking up the shelly coverings of which these solid jaws are of great

Fig. 47.-Balistes penicilligerus.
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service to them. The skin is thick and leathery, usually beset with spines ; and the

branchial aperture is reduced by it to a very small size.

Like those of the preceding family, the majority of these fishes are found only in

the seas of warm climates, very few occurring in the waters of Europe. Some of them,

belonging to the genera Diodon and Tetraodon, have a large air-bladder, and possess the

singular power of inflating the body with air, so as to swell it up into a more or less

globular form. This inflation is effected by the passage of air into a large sac, which

opens into the œsophagus, and extends over the whole of the belly beneath the skin.

The air, according to Mr. Darwin's observations, is swallowed, and then forced into the

sac, where it is retained by a muscular contraction . This sac was formerly described

as a crop, or first stomach. When thus distended, the great quantity of air collected in

the ventral region causes the fish to float with its belly upwards at the surface of the

water, in a most helpless position, although it appears to have some little power of

directing its course by the agency of the pectoral fins . The distension of the skin also

causes the spines with which it is covered to erect themselves in a most formidable

manner, affording an efficient protection against the attacks of ordinary enemies.

Mr. Darwin states that a species observed by him, on the coast of Brazil, was able to

bite most severely ; and that it could eject water from its mouth to some distance, at

the same time making a curious noise by the movement of its jaws. A singular

phenomenon presented by this fish was, " that it emitted from the skin of its belly,

when handled, a most beautiful carmine-red secretion, which stained ivory and paper

in so curious a manner, that the tint is retained with all its brightness to the present

day." These fishes, some of which are well known as Sea Porcupines, are of moderate

size, some of them measuring above two feet in length. They are, however, of little

value ; their flesh being very indifferent, if not absolutely unwholesome. One species

has been taken on the coast of Cornwall ; it was first described by Pennant, who

considered it identical with the Tetraodon lævigatus of Linnæus-a species found in

Carolina. Mr. Yarrell considers it to be distinct from this , and has described it under

the name of T. Pennantii. It attains a length of more than a foot and a-half, and the

diameter of the inflated belly, in a specimen of this size, is about a foot. A species

found in the Nile, the T. lineatus, which is said to possess electrical properties , is often

deposited on the banks of that river by its periodical inundations ; on finding them-

selves hopelessly deserted by the water, they always swell up their ventral sac, and

become dried in this inflated condition, when they are collected by the children and

used as balls.

The largest species of the family, and indeed of the whole sub-order, are the Ortha-

gorisci, which have a soft skeleton and a short, thick body, destitute of tail ; the air-

bladder and the ventral sac of the preceding fishes are entirely absent, and the fishes

possess no power of inflating their bodies. The appearance of these fishes is very

peculiar ; they look like the anterior portion of some very large fish, cut off through

the dorsal and anal fins, and then closed behind and furnished with a broad caudal fin.

Of this curious group two species are found in the British seas, although they appear

to be rather rare in the waters surrounding our coasts. One of these, the Short Sun-

fish , or the Sun-fish, par excellence ( Orthagoriscus Mola) , is almost of a circular form,

with long dorsal and anal fins projecting like handles from its hinder part, the space

between these being occupied by a broad caudal fin. About the centre of the body, on

each side, is a small pectoral fin, and in front of this, the orifice of the branchial cavity.

The other British species, the O. oblongus, is of an oblong form ; it has the fins in the
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same position as the circular species. Both these fishes attain a large size ; the

Short Sun-fish, in particular, sometimes weighs three or four hundred pounds, and

measures four or five feet in length . The flesh of the Orthagorisci is soft and very

indifferent, and possesses a disagreeable odour ; qualities which cause it to be very

little esteemed. It is , however, fat, and yields a considerable quantity of oil. When

alive these fishes have a silvery appearance, and at night they are said to be exceed-

ingly phosphorescent ; from which circumstance, coupled with their more or less

rounded form, it is probable that the names of Sun-fish and Moon-fish , applied to them

in different places, are derived .

ORDER IV.-GANOIDEA.

General Characters.-Of the remarkable fishes belonging to this order very

few exist at present in our waters. But their fossil remains occur in abundance in

almost all the fossiliferous strata of the earth, and, in some of the older formations,

constitute almost the only indications of the existence of vertebrated animals upon

our planet at the period of the deposition of these strata. It was, in fact, the abun-

dance and variety of these fossil remains that first called the attention of naturalists

to these fishes , and thus introduced a new and important element into ichthyological

classification. Professor Agassiz, in his great work on the fossil fishes, found it

necessary to adopt a different system from that generally in use amongst zoologists,

as, in many instances, the organs upon which the latter relied for the characters of

their groups, were absent or unrecognizable in the remains of the fishes of former

ages . Under these circumstances he derived the leading characters for his general

classification of Fishes from the form and structure ofthe scales, or dermal appendages

(see page 14) , these organs being generally well preserved in fossil specimens ; and this

has undoubtedly been of great service to the study of fossil Ichthyology. It cannot

be denied, however, that, as is always the case where the structure of a single system

of organs is adopted as the basis of a classification, the arrangement of Fishes proposed

by Professor Agassiz is evidently artificial, and often violates the natural affinities of

the animals, removing closely allied species to a distance from each other, and bringing

others into close juxtaposition which have nothing in common but the general form of

their scales .

This is abundantly evident from the study of the characters of the bony fishes, as

already set forth, and it is equally true with regard to the Ganoidea of Agassiz, the

establishment of which as a distinct order is the most important zoological point in

the work of that eminent naturalist. In strict accordance with his principle of

arrrangement, he includes under this order all the fishes which are either entirely or

partially covered with bony plates-a character which is exhibited by many ofthe

fishes already referred to amongst the Teleostia, such as the Lophobranchia, a con-

siderable portion of the Plectognatha and Siluride, and many other fishes

belonging to different groups of bony fishes. But a great many of the living

representatives of the order Ganoidea, as originally circumscribed by Agassiz, were

well known to be nearly allied to other species and groups in which the dermal

skeleton never presented the ganoid structure, so that it became necessary either toviolate

these natural affinities by preserving the order in the form originally proposed by its

founder, or to introduce into it new elements which did not exhibit the peculiarities

by which it was characterized, and which, of course, would have entirely effaced the

boundaries of the order. The perception of this difficulty induced Professor Müller to
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investigate the structure of the living species of Ganoidea, and to compare it with that

of the bony fishes on the one hand, and with that of the cartilaginous fishes on the

other ; and it appears from his researches that a portion of the Ganoidea of Agassiz

present characters entitling them to rank as a distinct order, intermediate between the

Telcostia and Selachia, but that a considerable number of the fishes originally referred

to the order must occupy places amongst the Teleostia.

The character by which the Ganoidea were first distinguished from other fishes,

was the nature of the dermal skeleton. This consists of smooth, bony plates, covered

with a layer of enamel, which are sometimes distributed over the whole surface, some-

times confined to the region of the head, or arranged on the sides of the body with

intervals of greater or less extent between them. They are frequently of a rhomboidal

form, arranged edge to edge, in obliquely transverse rows, the plates forming each of

these being attached to those of the next row bya distinct process . In other cases the

covering of these fishes is formed of rounded scales, very similar, both in form and

arrangement, to the horny scales of the Teleostia, but often very distinct from these in

their structure. Like the scales of the Teleostia, these bony plates are formed in

capsules of the skin, and the membrane of this capsule appears to extend in the form

of a very thin pellicle over their surface. In a few species the skin is quite naked.

The skeleton of the Ganoid fishes presents a considerable diversity in its structure,

and especially in the extent to which ossification takes place in it. Thus in some forms

the centre of the vertebral column is reduced to a mere dorsal cord (chorda dorsalis) ,

terminated by a cartilaginous skull, which is usually protected by external bony plates.

The processes forming the arches for the passage of the spinal cord and aorta in these

fishes are distinctly ossified . By degrees, however, the ossification extends further ;

the skull and vertebral column are seen to be composed of distinct bones ; the bodies of

the vertebræ exhibiting, in some cases, the same structure as in the Selachia, of a

series of cartilaginous rings, inclosing a larger or smaller portion of the gelatinous

matter of the original dorsal cord ; whilst in others the vertebræ acquire the form

exhibited by those of the Teleostia (see page 11 ) , or even, as in the Lepidosteus, acquire

a still higher development, the anterior surface of the body of each vertebra being fur-

nished with a convex process, which fits into a cavity of the posterior surface of the

preceding one . Thus the structure of the spinal column shows that the Ganoid fishes

should occupy a position intermediate between the Teleostia and the Selachia, as the

peculiarities of both these groups are reproduced in different members of the order ; and

the Lepidosteus even appears, in this respect, to approach the higher classes of Vertebrata,

the Reptiles and Batrachia, in which its peculiar vertebral conformation is first met

with. In the compound structure of the lower jaw also, the Lepidosteus presents

a considerable resemblance to the Reptiles.

The structure of the fin-rays partakes ofthe same diversity as that ofthe skeleton.

They are all, with the exception of the first rays in some of the fins , of a soft and

flexible consistence ; but in some cases they are entire, in others divided like the soft

rays of most of the Teleostia. In many cases the edges of the caudal fin, and the

anterior margins of the other fins, are covered by a series of small bony pieces, called

fulera, which are often so acutely pointed as to give the edge of the fin a strongly

serrated appearance.

In number and position , the fins resemble those of many of the bony fishes. The

pectorals are always present, as are the ventrals, with a few doubtful exceptions ; the

latter are always placed on the abdomen, and from this circumstance the living Ganoid
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b

fishes were arranged by Cuvier and other naturalists with the abdominal Physostomata.

The dorsal and anal fins present much the same differences of size and position as the

corresponding organs in the Teleostia ; but the arrangement of the caudal fin is fre-

quently very different. In some cases the spinal column terminates at the middle of

the caudal fin, which thus occupies the extremity of the body as in the fishes of the

preceding order ; whilst in others the extremity of the spine is continued in the form

of a pointed process, beneath which the rays of the caudal fin are attached. Of these

Fig. 48.

d

Fig. 49.

b

Fig. 48.--Heart and arterial bulb of Lepidosteus.

a, ventricle; b, auricle ; c, arterial bulb ; d,
branchial artery ; eee, branches leading to the

branchiæ ; f, continuation of the artery; g,

branches leading to the opercular branchiæ.

Fig. 49.-The arterial bulb cut open.

a, ventricle ; b, valve of the aperture leading
from the auricle ; c, muscular coat of the arterial

bulb; d, opening for the posterior branch from

which eethe branches leading to branchia rise.

two forms of the caudal extremity, the

former, which is denominated homocercal,

is characteristic of the Teleostia, the lat-

ter, called heterocercal, of the Selachia ;

and the Ganoid fishes exhibit a tolerably

gradual passage from the one to the other.

In their internal anatomy, the Gan-

oidea present the same peculiar combin-

ation ofthe characters of the other two

great orders of Fishes . Thus the arterial

bulb, as that portion of the branchial

artery which is situated immediately in

front of the heart is called, instead of

being formed merely by a thickening of

the walls of the vessel, as in the bony

fishes, is furnished with a distinct muscu-

lar coat (Figs. 48 and 49), by which it is

enabled to act as a sort of supplementary

heart, or elongated ventricle, in the pro-

pulsion oftheblood through the branchial

vessels ; and to fit it more completely for

the performance of this office, it is fur-

nished internally with a great number

of valves (Fig. 49) , to prevent the return

of the blood. This conformation is ex-

hibited also by the Selachia, although

the number of valves contained in the

arterial bulb is much smaller in them

than in the Ganoidea ; but the Teleostia are only furnished with a single pair of

valves at the aperture leading from the heart into the artery, and the latter is quite

destitute of the muscular coat.

In the structure of the branchia the Ganoidea agree with the true bony fishes.

They have all free, pectinated gills, contained in a cavity which is protected by an

operculum, and closed beneath by a branchiostegal membrane, which is frequently

furnished with branchiostegal rays. In addition to the regular branchiæ, there is

frequently a supplementary branchial organ (the opercular branchia) attached to the

interior of each operculum ; and below this a false gill or pseudobranchia, which

receives only arterialized blood. In some cases the top ofthe head is furnished with a

pair of spiracles, a structure which occurs amongst the Selachia, but is never met with

in the bony fishes. An air-bladder is always present ; it communicates with the

pharynx by a duct, as in the Physostomata.
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The intestine is often furnished with a spiral valve, as in the Sharks and Rays. The

arrangement ofthe optic nerves is also very different from that which prevails amongst

the bony fishes. In the latter these nerves cross, so that each nerve runs to the eye of

the side opposite to that fromwhich it takes its rise. In the Ganoidea, onthe contrary,

the optic nerve runs to the eye of its own side, and the two nerves meet and unite at

some little distance from their origin.

Divisions.-Professor Müller divides the living Ganoid fishes into two great

groups, the Holostea, with a perfectly bony skeleton, and the Chondrostea, with

the skeleton cartilaginous, and the centre of the vertebral column composed of a

continuous soft chorda. The application of this rule to the fossil fishes of this order

is, however, attended with considerable difficulties, as, according to Agassiz, species

agreeing closely in their general characters with the former section, exhibit in

the structure of their skeleton an approach to the second. Professor Vogt, deriving

his classification from the forms of the dermal skeleton, divides the Ganoidea into

three principal groups or sub-orders-the Cyclifera, in which the scales or plates

covering the body are rounded, and lie over each other in the same manner as those of

the true bony fishes ; the Rhombifera, which have the body clothed with quadrangular

bony plates ; and the Loricata, which are either entirely naked, or have the head, and

often the anterior part of the body, more or less covered with irregular plates of bone.

The last of these groups corresponds with the Chondrostea of Professor Müller, and

the two others may be regarded as equivalent to his Holostea ; and as they appear

to bemore nearly related to each other than to the Chondrostea, and may very well be

included in a single group, we shall retain Professor Müller's sections, especially as

the principal characters upon which they are founded are exactly applicable to all the

living species, the only examples to which we can satisfactorily appeal.

SUB-ORDER I.- HOLOSTEA.

General Characters.-The fishes belonging to this sub-order, both recent and

fossil, are distinguished by having the entire surface covered either with scales or bony

plates. In the living species, the skeleton acquires a bony consistence, and, in some

cases, the ossification of the bodies of the vertebræ even proceeds to such an extent as

to depart entirely from the ordinary piscine type, and to present no small resem-

blance to the structure prevailing in many Reptiles. In the form of the body

and the structure of the head these fishes

resemble those of the preceding order ; the

head in particular is never covered with a

system ofdermal bones.

a

Ъ

Fig. 50.-Scales of Ganoid Fishes.

a, of Lepidotus ; b, of Glyptolepis.

Divisions.-The differences in the

structure of the dermal covering exhibited

by the fishes of this sub-order enable us to

divide them readily into two principal

groups. In one of these, the Cyclifera of

Vogt, the body of the fish is covered with

rounded overlying scales (Fig. 50 6), presenting a considerable resemblance, both
in form and disposition, to those of the ordinary bony fishes. In some instances

they are even of the same horny texture ; and this is the case in the only living

representatives of the group, the species of the genus Amia (Fig. 51 ), which, in

Y
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fact, have generally been regarded as true Teleostia. Others have similar horny scales ,

covered with a layer of enamel, whilst others again are furnished with scale-like bony

plates.

The character of the dermal covering is not, however, the only point in which the

Cyclifera depart somewhat from the normal Ganoid type and approach the true bony

Fishes ; the fins are entirely destitute of fulcra (see page 63), and in other respects

exactly resemble those of the Teleostia ; the arterial bulb (page 64, Figs. 48 and 49)

has but a scanty muscular coat, and contains only two rows of small valves, and the

spiral valve in the intestine becomes exceedingly small. None of these fishes have

opercular branchia.

The nearest approach to the Teleostia is made by the family Amiide, the only

family of this group of which we have living representatives (Fig. 51) . They are

clothed with small horny scales, usually covered with a layer of enamel, as are also

the bones of the skull, over which a very thin skin is extended. They are nearly

homocercal (the caudal fin occupying the whole posterior extremity of the body) ;

but the spinal column turns up slightly at its extremity, so that the larger por-

Fig. 51.-Amia marmorata.

tion of the fin is

situated below its

termination, giving

it, as it were, an

indication of the

heterocercal struc-

ture which prevails

amongst many of

the other members

of the order. The

species of the genus Amia inhabit the rivers of the warmer parts of America, where

they feed on minute Crustacea. They are of small size, and but little valued as food.

In the fossil Cyclifera, the scales are of a bony consistence . They form two

families, of which one, the Calacanthide, is characterized by having the scales rather

small, and the perpendicular fins of extraordinary size, all placed upon the hinder

extremity of the body, so as to present the appearance of a single enormous fin.

There are always two dorsal and anal fins, and the caudal is generally symmetrical;

although one genus (Glyptolepis, of which the scales have been figured in page 65)

is heterocercal.

In the Holoptychiide, the scales are much larger and thicker than in the preceding

family, and the whole surface, both of the bony scales and of the head, is covered with

a layer of enamel, and often adorned with elegant raised patterns. They were heter-

ocercal fishes, often of large size, and furnished with a formidable apparatus of conical

teeth, which proves them to have been of a most predaceous disposition. The

arrangement of the dentine and enamel in these teeth is exceedingly curious and

complicated.

In the second section of the Holostea, the Rhombifera of Vogt, which may be

regarded as the types of the Ganoid fishes, the bony scales are always of a more or

less quadrangular form, usually rhomboidal (Fig. 50 a) . They are arranged in oblique

rows, and the edges are generally so bevelled that each scale slightly overlaps the

one beneath it ; whilst the plates in each row are usually connected with those in

the next by means of peculiar processes. These plates are composed of true bony
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matter, and covered with a beautiful layer of glassy enamel. The fins in the Rhom-

bifera are always well developed, and generally furnished with fulera ; the ventral fins

are abdominal in position, and the caudal extremity exhibits either the homocercal or

the heterocercal character.

The fossil remains of fishes of this group are distributed through almost all the

strata of the earth ; but in our present world it has but few representatives belonging

to two genera. The group may be divided into two sections, characterized by the

presence or absence of fulcra on the fins, and each of these sections possesses one living

genus.

Of the group in which the fulcra are deficient, the only living representatives

belong to the family Polypteride. These fishes are distinguished by the peculiar

structure of the dorsal fin, which is broken up into a number of separate spines, occu-

pying nearly the whole length of the back, and each furnished with a soft fin attached

to its posterior surface. The pectoral fins are broad, rounded, and fan-like, supported

upon a sort of short, scaly arm ; the ventrals are placed very far back : the anal fin is

single, and the tail slightly heterocercal. The body is very elongated and cylindrical ;

the head depressed, and furnished with a pair of spiracles, which can be closed by a

bony valve. The opercular branchia and pseudo-branchia are wanting, and the

branchiostegal rays are replaced by a single large triangular bony plate.

The only known species of this family inhabit the African rivers. One (Polypterus

bichir) , which is found in the Nile, has sixteen dorsal fins, whilst another (P. senegalus),

with twelve dorsal fins, inhabits the Senegal. The Nilotic species attains a length of

about eighteen inches. It keeps in the muddy bottom of the river, and is only occa-

sionally taken ; it is regarded as an excellent fish for the table.

Nearly allied to the Polypteridae are the Dipterida, a family of fossil fishes which

have hitherto occurred only in the Old Red-sandstone. The Dipterida are decidedly

heterocercal ; the upper lobe of the caudal fin being much larger than the lower, and

the tail running almost to its extremity. The upper surface of the tail is bordered,

like the lower surface, with a rayed fin, but there are no traces of spines or fulcra either

on this or on any of the other fins ; the pectorals are of considerable size, the ventrals

are small, and there are two large dorsal and anal fins , situated opposite to each other,

near the hinder extremity of the body.

The Acanthodida were also heterocercal fishes, in which the upper surface of the tail

was furnished with a small rayed fin, but quite destitute of spines or fulcra, whilst the

remaining fins were all furnished with a single strong spinous ray. The dorsal and

anal fins were single.

The fishes of this family were of small size, and covered with very small bony

plates . They are found entirely in some ofthe oldest fossiliferous strata, the Old Red-

sandstone and Carboniferous groups, and they are remarkable amongst the fishes of

these early periods, from having the skeleton more distinctly ossified .

The family Pycnodontide is composed of homocercal fishes, of a broad, compressed

form, which are distinguished from the other Ganoidea by the absence of ventral fins.

They were small fishes, which probably derived their nourishment from molluscous

animals ; all the teeth ofthe jaws and palate, with the exception of the front teeth in

the jaws, which resemble the human incisors, being broad and flat, so as to adapt them

especially for crushing the hard shells of these animals. Their remains are found in

several strata, but disappear after the Tertiary period.

Of the species in which the fins are furnished with fulcra, some are distinguished
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by having a double row of those organs along the edge of the tail, whilst others have

only a single row. The only living forms belong to the former series, and constitute,

with several fossil genera, the family Lepidosteida. These are elongated Pike-like

fishes (Fig. 52) , which were formerly associated with the Esocida, and are generally

known under the name of bony pikes. They are heterocercal, and both edges of the

caudal fin are furnished with a double series of fulcra, as are also the anterior

Fig. 52.-Bony Pike (Lepidosteus osseus) .

margins of the other

fins. The jaws are

usuallyproducedinto

a long narrow snout,

presenting a great

resemblance to that

of the Gangetic Cro-

codile, and armed

with a double series

of formidable conical

teeth, the internal structure of which is very remarkable. The nostrils are situated

quite at the extremity of the upper jaw, which is composed of several pieces bearing

teeth ; the lower jaw, in like manner, consists of several portions, presenting, in this

respect, a close resemblance to that of many Reptiles. The vertebral column also

presents a structure such as we meet with in no other fishes, the bodies of the vertebræ

being regularly articulated together. The Lepidosteidæ are furnished with opercular

branchia and pseudo-branchia ; the branchiostegal membrane contains rays, and the

air-bladder is of large size, and divided into numerous cells.

The fishes of the genus Lepidosteus inhabit the rivers and lakes of America,

especially in the warmer regions. Several species have been described by American

authors as inhabiting the fresh waters of the United States ; but of these some are no

doubt mere varieties. They attain a considerable size, some of them being between

two and three feet in length, and their flesh is said to be very good.

The Lepidotide-a nearly allied family, with two rows of fulcral scales on the

margins of the fins-are distinguished from the preceding family by their homocercal

structure and smaller teeth, which never exhibit the peculiar folded arrangement of

their constituent parts which is characteristic of the Lepidosteida. The species ofthis

family are all fossil .

The Ganoid fishes with a single row of fulcral scales on the fins are also known to

us only by their fossil remains. Like the forms with double fulcra, they maybe divided

into two families, in accordance with the structure of the caudal extremity . The

heterocercal species constitute the family of Palæoniscida, examples of which are found

only in the older formations up to the Oolitic period. They have a single dorsal fin

placed about the middle of the body, and the anal fin is also single, and situated near

the caudal. The homocercal forms, forming the family Dapediida, resemble the

preceding in the number and position of their fins, but the bodies of the vertebræ are

ossified. They make their appearance in the oolite.

SUB-ORDER II.-CHONDROSTEA, OR LORICATA.

General Characters.-The fishes belonging to this sub-order were arranged by

most of the earlier naturalists amongst the Cartilaginous fish, of which they formed,

with Cuvier, a peculiar order, characterized by having the free branchia and opercular
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apparatus ofthe ordinary bony fishes. They are, in fact, distinguished from the other

living species of the order Ganoidea by the nature of their skeleton, in which the centre

of the vertebral column is represented by a simple, soft chorda dorsalis, without any

indication of a division into separate vertebral bodies. The processes of the vertebræ

are, however, generally distinctly ossified. The character of the dermal skeleton is

also different. It consists of large, cellular bony plates, which are usually collected

together so as to form a strong covering for the head, where they are firmly united to

the cartilaginous skull, whilst the remainder of the body is either entirely naked or

furnished with a few bony plates, separated by intervals of skin of greater or less

extent. In a few species the skin is completely naked. In the recent forms the

mouth is always placed on the lower surface of the head, at some little distance from

the tip of the snout ; but in some of the fossil species, which agree with this group in

the general characters of the skeleton and the arrangement of the dermal plates, it is

situated, as in the ordinary fishes, at the front of the head.

The greater part of the fossil species belong to the family Cephalaspida, in which

not only the head, but even a considerable portion of the body, was covered with bony

plates, giving these creatures a most singular aspect. So anomalous is the appearance

of some of the species, in fact, that for a considerable time after the discovery of their

remains, palæontologists were much divided in opinion with regard to their nature ;

and some of them were said to be gigantic water beetles, whilst others (such as

Fig. 53.-Pterichthys.

Pterichthys, Fig. 53) were considered to be allied to the King-crabs (Limuli), or to the

Trilobites. The fins in these fishes were very imperfectly developed, and some ofthem

appear to have been often entirely wanting. Thus, in the Pterichthys, the only repre-

sentatives of the fins appear to be the singular jointed organs which project on each

side of the anterior part of the body, and which are undoubtedly the pectoral fins,

although certainly under a very curious form. The perpendicular fins are also very

slightly developed, and the caudal fin appears to have been always deficient.

The remains of these fishes are found only in the most ancient fossiliferous strata

of the earth's crust ; they occur in the greatest abundance in the Old Red-sandstone,

and entirely disappear in the strata above the carboniferous rocks.

Divisions. The recent Chondrosteaform two families, which, however, agree very

closely in their general form and organization, and differ principally in the character of

the dermal covering. Inthe family of the Sturgeons, or Acipenserida, the body is elon-

gated and fusiform ; the head depressed, produced into a triangular snout, and covered

with bony plates, and the body furnished with rows of large tubercular plates. The

mouth is funnel-shaped and protrusible, placed on the under surface of the head, and
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in front of it a few barbules depend from the snout. They possess opercular

branchia, pseudo-branchiæ, and spiracles ; the opercula are large, the fins well

developed, the tail heterocercal, and furnished with fulcra along its upper margin.

The Sturgeons are generally of large size, and inhabit the seas of different parts of

the world ; but often ascend particular rivers in great abundance for the purpose of

spawning. It is only during their progress towards, and their abode in, the fresh

water that the fishery for the Sturgeons can be carried on ; as during their sojourn in

the sea they appear to frequent such deep water as to keep out of the reach of the

nets, and Mr. Yarrell states that he has never heard of an instance of a Sturgeon

being taken by line.

Two species are found on the British coasts ; the Acipenser sturio, or common

Sturgeon, is the best known of these. Its usual length is from five to six feet, but a

specimen has been taken in Scotland measuring eight feet six inches in length, and

weighing two hundred and three pounds ; and Pennant mentions the capture of a fish of

this species which weighed four hundred and sixty pounds. The flesh of the Sturgeon

is regarded as a great delicacy, its flavour being compared to that of veal ; and so highly

was it esteemed in former days, that our Henry the First is said to have prohibited its

being eaten at any other table than his own. Very recently, any Sturgeon taken in the

Thames, within the jurisdiction of the Lord Mayor, was denominated a royal fish,

from an old custom that such fish should be presented to the sovereign.

The common Sturgeon is far more abundant in the seas ofthe North of Europe than

on our coasts ; it also exists in the Caspian and Black Seas in great quantities, asso-

ciated with other species, of which one, the Beluga ( Acipenser huso, Fig. 54) , attains

anenormous size. This fish often measures twelve or fifteen feet inlength, and weighs

Fig. 54.- Beluga (Acipenser huso).

more than twelve hundred

pounds ; and Cuvier states

that specimens have been seen

weighing no less than three

thousand pounds . It ascends

the great rivers which empty

themselves into the seas above

mentioned, in company with the common sturgeon, and with two smaller species, the

A. Helops and A. Ruthenus, of which the former attains the length of about four, and the

latteroftwo or three feet. The Acipenser Ruthenus, or Sterlet, which abounds especially in

the Caspian Sea, and ascends the Volga in great numbers, is regarded as the most delicate

species of the genus ; but the flesh of the Beluga and of the Scherg (A. Helops) is of

inferior quality, and that of the former is even said to be occasionally unwholesome.

Nevertheless, this fish is, perhaps, the most important of its family, as, from its

sound, or air-bladder, the most abundant supply of fine isinglass is prepared. The other

species also furnish this substance, and to procure it vast quantities of them are

captured in the rivers of Russia. Another article, prepared from the different species

of Sturgeon, is the substance called caviare, which forms an important article of com-

merce in the countries bordering on the Mediterranean. It consists of the roe of the

female fish, which is cleaned, washed with vinegar, and dried, when it is either pressed

into small cakes, or packed in kegs. The roe in these fishes occupies a very great pro-

portion of the body, occasionally constituting more than one-third of its total weight ;

and as upwards of one hundred thousand of the Beluga alone* are said to be taken

The roe of this species sometimes weighs as much as eight hundred pounds.
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annually in the Russian rivers, we may form some idea of the commercial importance

of this article. The caviare prepared from the roe of the Sterlet is said to be far

superior to that obtained from any other species ; and Cuvier states that it is reserved

for the Imperial court. The skin of the Beluga is employed by the Russians for harness

leather ; and the chorda dorsalis of several species is said to be cut in pieces, dried, and

used as food in some countries. The Baltic and the American seas also abound in

Sturgeons, the species found in the latter locality being distinct from those of Europe.

They are taken in considerable quantities, and their flesh is often pickled and exported

to other countries .

The Spatularida, forming the last family of the Ganoid fishes, resemble the true

Sturgeons in their general form ; but their skin is quite naked, and destitute of the bony

plates which, in the fishes of the preceding family, cover the head and part of the

body. They are also distinguished by having the snout enormously prolonged and

compressed, so as to form a thin elongated leaf-like organ, which is sometimes nearly

aslong as the rest of the body. The opercular apertures are very large, and the hinder

margins of the opercula are produced backwards into a membranous point, which

attains nearly the middle of the body. The mouth is wide, and very different in its

form from that of the Sturgeons ; it is armed with numerous minute teeth whilst the

animal is young ; but these are lost as it increases in age. The species of this curious

family are found only in the great rivers of North America ; the first described was

the Spatularia folium from the Mississippi .

ORDER V.-SELACHIA.

General Characters.-The great order of the Selachia, including the Sharks and

Rays, may be considered to correspond with the typical portion of the Chondroptery-

gious or Cartilaginous fishes of Cuvier. That author, however, included amongst his

cartilaginous fish the Sturgeons, which we have seen to belong to the Ganoid order, and

the Lampreys and their allies , which, except in the soft texture of their skeletons, and

the arrangement of the branchial openings, have certainly nothing in common with the

highly-organised fishes arranged in the present order. The Selachia have generally

been placed nearly at the bottom of the scale in the classification of fishes ; but this

opinion of their inferiority has arisen entirely from the imperfect ossification of their

skeleton ; in the perfection of their general organisation, they certainly exceed all the

other members of the class, and in many respects approach the classes immediately

above them so closely that Linnæus even removed them altogether from the class of

Fishes, and placed them amongst the Reptiles as a peculiar order to which he gave the

name of Nantes.

The skeleton in the Selachia is entirely of a cartilaginous nature . The skull con-

sists of a cartilaginous capsule, composed of a single piece, without any indications of

sutures. The structure of the jaws varies considerably. In the Chimærida the upper

teeth are supported upon the front of the lower surface of the skull, which also takes

the place of the palate ; but in the Sharks and Rays there is a true moveable upper

jaw bearing the teeth, and between this and the base of the skull are the rudiments of

a true palate. The lower jaw always consists of a single cartilaginous arch.

The teeth are very variable in their form. In the Sharks, the most active and

predaceous members of the order, the teeth are exceedingly sharp, compressed, and

occasionally serrated at the edge ; inthe Rays the teeth also sometimes exhibit the same
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trenchant character, but in many cases they are arranged in mosaic, and these different

forms appear occasionally to be only sexual peculiarities.

In some cases the teeth form broad, pavement-like plates,

covering the surface of the jaws. The teeth are never

inserted into the jaws, but are simply retained in their

position by the strong skin of the gums. They are ar-

ranged in numerous rows upon the rounded edge of the

jaws, those of the outermost row standing perpendicularly,

and being the only ones in use, whilst those of the inner

rows are inclined inwards, and only acquire the perpen-

dicular position when they move forward to take the place

ofone of their fellows that has been worn out by long use.

The´spinal column is sometimes a simple chorda dorsalis,

which occasionally exhibits indications of segmentation,

and sometimes composed of a regular series of cartilaginous

vertebræ, furnished with the same conical cavities as in

the bony fishes. The arches of the vertebræ are, however,

generally cartilaginous, even in the forms with a con-

tinuous dorsal chord ; and in those which have the bodies

of the vertebræ cartilaginous, the bases of the processes

are usually inserted into peculiar sockets of those bones.

The pectoral fins are attached to a strong cartilaginous arch, which usually, as in

the bony fishes, depends fromthe hinder part of the skull. The ventral fins are always

situated at the hinder part of the abdomen, on each side of the anus ; and in the males

they are furnished with curious cylindrical appendages, which are probably organs of

adhesion. The perpendicular fins vary considerably in number and position, as in the

preceding groups of fishes, and some of them are frequently wanting. The tail is

usually heterocercal. The fin rays are exceedingly numerous, and of a horny texture,

very different from that of the rays of the fishes of any other group ; but the fins are

also frequently provided with a strong hollow spine, composed of dentine, and usually

serrated behind ; this is supported upon a moveable cartilaginous piece, and often

constitutes a formidable weapon.

Fig. 55.-Mouth of Shark.

The skin is sometimes quite naked, but usually bears a number of larger or smaller

fragments of dentine, which are sometimes in the form of scattered spines, separated

by intervals ofnaked skin, but in other cases are distributed in minute grains over the

whole surface.

The Selachia are especially distinguished from the other fishes by the structure of

their branchiæ. The branchial arches are fixed , and the branchial laminæ, besides

being attached by their bases to the arches, are also fixed by the whole of one margin

to a series of partitions, which thus bear a series of lamine on each side of them. In

this manner a series of branchial sacs is formed, which open into the pharynx by

separate slits, and also usually possess separate external apertures to allow the water

employed in respiration to pass off. The usual number of these openings is five on

each side ; but in some cases there are six, and even seven of them. Inthe Chimæridæ

there is, however, only a single external opening ; and this character induced Cuvier

to place these singular fishes with the Sturgeons in his order of Chondropterygii with

free branchiæ, although the internal structure of the branchial apparatus is the same

as that of the typical Selachia.
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The arterial bulb in the Selachia exhibits the same muscular coat and apparatus of

internal valves that we have already described as existing in the Ganoid fishes ; but

the valves are generally less numerous than in the recent species of that order. The

intestine is also furnished with a spiral valve, which often attains an extraordinary

degree of development. There are no pyloric cœca, but the pancreas is in a glandular

form. The nervous system exhibits a marked superiority over that of the ordinary

fishes, the volume of the cerebral hemispheres being much greater (see Fig. 15, B) ; and

the optic nerves present the same arrangement as in the Ganoid fishes. The Selachia

are also the only fishes in which the auditory cavity is in communication with the

outer world ; the eyes are in some cases furnished with nictitating membranes, and the

nasal sacs are of very complicated construction.

The reproduction of these animals presents several remarkable peculiarities, and

differs considerably from that of most fishes. Thus most of them produce living young,

which are developed in an enlarged portion of the oviduct, where they lie free, and

surrounded by an albuminous liquid, which appears to assist in their nutrition during

the period of development. It is even said that in one species, at least, the yelk-sac

attaches itself by means of little appendages to the walls of the oviduct, thus forming

a connection with the parent such as we only meet with elsewhere amongst the

Mammalia. Some spe-

cies,onthe otherhand,

produce ova, which are

inclosedinhard, horny,

quadrangular shells,

usually furnished with

a pair of filamentous

processes at each ex-

tremity (Fig. 56).

These egg - cases are

furnished with slits to

allow the passage of

water to the embryo,

Par

Fig. 56.-Egg-case and Young of Dog-fish.

which lies coiled up in their interior until its development is sufficiently advanced,

when it makes its escape through an opening at the extremity towards which its head is

situated . The filamentous processes of these egg-cases are said to serve for their

attachment to sea-weeds, so as to prevent the young animal from being the sport of the

waves ; the empty cases are constantly to be found thrown up on the beach, and

they are well known at the sea-side under the name of Mermaid's-purses, Sea-

purses, &c.

The embryo exhibits one remarkable peculiarity which appears greatly to justify

the position of this order in the immediate neighbourhood of the Batrachia . Before

its exclusion the yonng fish is furnished with external filamentous branchiæ, like those

which exist in the tadpoles or larvæ of the Batrachia, a character which we meet with

inno other group offishes.

The Selachia are all inhabitants of the sea, although some of them occasionally

frequent the estuaries of large rivers. They are all of large or moderate size, some

species attaining gigantic proportions, when their voracity renders them objects of
terror to the inhabitants ofthe coasts on which they occur.

Divisions. They may be divided into two primary groups or sub-orders-the
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Holocephala, which may be recognized by their single branchial apertures on each side,

and the Plagiostomata, in which each branchial sac has a separate opening.

SUB-ORDER I.-HOLOCEPHALA.

The Holocephala make the nearest approach to the Sturgeons, and were, in fact,

included in the same order with them by Cuvier. They have a continuous chorda

dorsalis, with cartilaginous neural arches and transverse processes. The skull is short

and rounded, and its anterior margin takes the place of the upper jaw, and supports the

teeth, which consist of broad plates, of which the upper jaw bears four, the lower one

Fig. 57.- Southern Chimæra ( Callorhynchus australis. )

only two. The eyes

are very large, but

without eyelids. The

nasal cavities are very

large and convo-

luted ; they open on

the lower part of the

snout, in front ofthe

mouth, which is of

small size. On each side of the neck there is a single branchial aperture, which is

furnished with a sort of rudimentary cartilaginous operculum, and which leads down

to five distinct branchial sacs, with separate openings into the pharynx.

There are two dorsal fins, of which the anterior is rather short, triangular,

furnished in front with a very large spine, and situated immediately over the large,

powerful pectoral fins ; the anal fin is smali, and the tail heterocercal. The skin is

perfectly naked.

The Holocephala are all oviparous, and their eggs, like those of the Sharks and

Rays, are inclosed in a strong, horny capsule. They form a single family, the

Chimæride ; Linnæus having applied the name Chimera to them from their singular

appearance, especially when badly stuffed.

The best known species is the Northern Chimæra (Chimæra monstrosa), which is

called the Sea-cat, and the King of the Herrings, in different localities . It is three or

four feet long, ofa silvery colour, spotted with brown ; the snout is obtusely conical,

and the extremity of the tail is produced into a very long tapering filament. It is a

native of the northern seas, and usually follows the shoals of Herrings during their

periodical migrations towards the shore, feeding upon these and other small fishes ; it

is also said to feed on Medusa and Crustacea. The males are furnished with bony

appendages at the base of the ventral fins, and also with a singular plate, terminated

by a spinous disc , on the crown of the head in front of the eyes ; the possession of this

appendage, coupled with its habit of following the Herrings, has no doubt given rise

to the fanciful appellation referred to above. This fish occurs occasionally on the

British coasts ; its flesh is coarse, and very indifferent as food ; but the oil furnished

by its liver is said to be employed by the Norwegians in diseases of the eyes.

In the seas of the southern hemisphere, the place of the Chimæra monstrosa is taken

by another species, the Callorhynchus australis (Fig. 57 ) , so called from its having the

snout produced into a cartilaginous process, which is bent backwards at the extremity,

so as to acquire no small resemblance to a hoe . It is of about the same size as the

northern Chimera, and is of a silvery colour, tinged with yellowish brown. The tail

is not produced into a filament.
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SUB-ORDER II.-PLAGIOSTOMATA.

General Characters.—In the Plagiostomata, the centre of the vertebral column

is usually more or less ossified, and divided into separate vertebræ, and even where it

still forms a continuous chorda dorsalis, the boundaries of the vertebræ are indicated by

transverse partitions. The union of the vertebral column with the skull is effected by

means of a joint, which contains a conical cavity. The skull, as in the preceding

sub-order, forms a simple cartilaginous capsule ; but its anterior margin no longer

performs the office of a jaw, the upper jaw being formed of a separate cartilaginous

arch. The mouth is very wide (Fig. 55) , and placed quite on the lower surface of

the body, at some distance from the extremity of the snout, which is greatly inflated

to give room for the enormous nasal capsules . The mouth is always of an arched

form, and contains numerous rows of teeth, of which the inner are continually coming

up to replace those which have been long in use. The branchial sacs are completely

separated, and furnished with distinct apertures for the passage of the water which

has been employed in respiration ; these, in the Sharks, are placed at the sides of the

neck, but in the flattened Rays they are situated on the lower surface of the body, a

little behind the mouth . On the upper surface of the head, behind the eyes, is a pair

of spiracles, which communicate with the pharynx. The skin is almost always

furnished with the hard bodies already described, either in the form of scattered

spines, or of minute grains covering the whole skin.

Divisions.—These fishes are divided by Professor Müller into numerous families,

which, however, may all be referred to one of two groups, the Sharks ( Squalina) , and

the Rays (Raina).

The Sharks are at once distinguished by their elongated, spindle-shaped bodies,

their branchial apertures placed on the sides of the neck, and their pectoral fins of the

ordinary form and position. The symmetrical tail is large and fleshy, furnished with

powerful fins, which render it a most powerful agent in progression ; the nose is

usually conical and pointed, the mouth large, and armed with most formidable cutting

teeth, and the upper surface of the head is frequently furnished with a pair of spiracles,

although these apertures are often wanting. This group includes the numerous

species of Sharks and Dog-fishes, which may be distributed into the following

families.

The Scylliida, or Dog-fishes, have a short, blunt snout, an anal fin, two dorsal fins,

placed further back than the ventrals, and small branchial apertures, of which a part

stand over the base of the pectoral fins. The top of the head possesses spiracles, and

the teeth are sharp and tongue-shaped, with three points, a large one in the middle, and

a small one on each side ; but some of the teeth, which appear to be specially intended

for cutting, are finely serrated along both their edges . The Dog-fishes are also distin-

guished from the other Sharks by their oviparous reproduction ; the egg-case, with its

little inmate, has already been figured (Fig . 56) . The Dog-fishes are amongst the

smallest of the Sharks, the largest British species measuring no more than two or three

feet in length. Three species inhabit the British seas, where one of them occurs in

great abundance, and is often caught by lines intended for other fish. It is, however,

of little or no value. Both species are of a reddish tint, mottled in the one with small

black spots, and adorned in the other with a smaller number of large round black and

white spots. The skin of these fishes is commonly used by cabinet-makers as a fine

rasp ; it is known to them by the name of " fish- skin."
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The Carcharida, or true Sharks, have acute triangular teeth of very large size, two

spineless dorsal fins, of which the anterior is situated above the space between the pec-

torals and ventrals, and a more or less forked tail (Fig. 58) . The spiracles are wanting.

To this family belong

the large Sharks of

hot climates, of the

ferocity of which, in

attacking even human

beings when swim-

ming, such wonderful

stories are often re-

lated by travellers . Of

these the most cele-Fig. 58.-Thresher, or Fox Shark (Carcharias Vulpes).

brated is the White Shark (Carcharias vulgaris, Fig. 58 * ), which appears to occur in

almost all seas, is tolerablyabundant in the Mediterranean, and, according to some natu-

ralists, has even been taken near our own coasts. This terrible fish attains a length of

twenty-five or thirty feet ; its mouth is very wide, and armed with acute, serrated,

cutting teeth, with which, if some of the accounts of travellers are to be believed, it

can readily bite through the

body of a man. It constantly

follows ships in warm climates,

apparently for the sake of the

garbage and other matters

which are thrown overboard ;

but sailors are generally averse

to such a formidable neighbour,

and means are soon taken to

get rid of him. The Shark bites

boldly at almost any bait of

sufficient size to suit his enor-

mous throat, and may generally

be taken easily by putting a

piece ofporkupon a large hook

attached to a chain, and trailing

this tempting bait at the stern

of the ship. When hauled on

Fig. 58.-White Shark (Carcharias vulgaris).

board the first operation is usually to cut off the tail, as its great strength renders its

blows exceedingly dangerous.

Another species, which, although an inhabitant of the Mediterranean, is not

unfrequently met with on our south coasts, is the Blue Shark (Carcharias glaucus).

It sometimes reaches the length of eight feet, and is an exceedingly bold and voracious

animal, which is regarded by the fishermen as one of their greatest enemies. The

Blue Sharks live almost entirely upon fish, of which they must devour a great number ;

and they often annoy the fishermen greatly by hanging about the boats, seizing the

fish that are being drawn up, and not only biting through the lines for the legitimate

purpose of getting off with their prey, but even sometimes, apparently, for the mere

pleasure of the mischief. Sometimes, however, they get hooked when thus engaged,

when, if they cannot bite through the line, they immediately roll themselves round so
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as to wind the line upon their bodies ; and Mr. Couch states that "this is sometimes

done in such a complicated manner, that he has known a fisherman give up any

attempt to unroll it as a hopeless task." To the drift nets employed in the Pilchard

fishery, on the Cornish coast, it is an equally dangerous enemy, passing along the

whole length ofthe net, and picking out the Pilchards by biting them away, together

with the portion of the net in which they are entangled. Many of the old writers on

natural history celebrate the affection of the Blue Shark for its young ; and even in the

present day it is a common belief amongst sea-faring people that at the approach of

danger the young Sharks enter the mouth of their parent and take shelter in its belly.

Another British species is the Fox Shark (Carcharias Vulpes, Fig. 58) , which is also

known as the Sea Fox, the Sea Ape, and the Thresher ; the latter name is said to be

applied to it from its habit of defending itself by blows with its tail. It is said to

attain a length of fifteen feet, and specimens have been taken in the British seas

thirteen feet long. Its appearance is rendered very remarkable by the great length of

the upper lobe of the tail.

The Zyganida, or Hammer-headed Sharks, are very closely allied to the Car-

Fig. 59.-Hammer-headed Shark (Zygana malleus.)

charide, and differ principally

in the singular form of the

head (Fig. 59), which is very

broad, forming a projectionon

each side of the front of the

body, attheextremityofwhich

the eyes are situated. The

head bears a considerable re-

semblance to the head of a

hammer, whence the name

commonly applied to these

creatures. Several species of

these curious fishes occur in

various parts of the world ;

the common species, Zygana

malleus, is found in the Me-

diterranean, and also in the

warm parts of the ocean, and

attains a length of about

twelve feet ; it is very ferocious, and is even said to attack men when bathing.

Inthe Lamnida, the two dorsal fins are destitute of spines, the spiracles are large,

and the branchial apertures, which are of very large size, are all situated in front of

the base of the pectoral fins. There is an anal fin ; the nose is usually long and

pyramidal, the mouth very wide, and the teeth lingulate, not serrated, but sometimes

furnished with small lateral points.

In these Sharks, the caudal fin is broadly forked, and the two lobes are nearly

symmetrical. Three species are found in the British seas. Of these the Porbeagle

(Lamna cornubica) , and the Beaumaris Shark (L. monensis) , rarely attain a length of

nine feet, whilst the third species, the Basking Shark (Selachus maximus) , is the largest

of the whole group of Sharks, measuring occasionally no less than thirty-six feet.

Notwithstanding its great size, this fish appears to bethe least ferocious of the Sharks,

and its teeth are smaller in proportion than those of any other species. It appears to



350 THE SHARKS.

be sluggish in its habits, frequently lying motionless, sunning itself at the surface of

the water, from which circumstance the name of Sun-fish is given to it on the north

coast of Ireland. When thus engaged, it will sometimes allow a boat to touch it

before moving. It does not appear to feed on fishes , the stomach, when examined,

containing a pulpy mass, apparently consisting of the remains of invertebrate animals ;

Linnæus states that it feeds on Medusa, whilst Pennant attributes to it a vegetable

diet. The branchial apertures are very large, surrounding the greater part of the neck.

It is taken occasionally for the sake of the liver, which yields a large quantity of oil.

The usual way in which it is captured is by the harpoon ; but when struck with this

instrument, it is said to plunge down into the water with such force and rapidity as to

render it rather a dangerous prize.

The Galeida have an anal fin and spiracles ; their two dorsal fins are destitute

of spines , the caudal exceedingly unsymmetrical, and the spiracles are very small.

Two species occur commonly in our seas. One of these, the common Tope (Galers

vulgaris), known on some parts of the coast as the Penny Dog and the Miller's Dog,

attains a length of about six feet, and is very injurious to the fisheries. Its teeth are

triangular, sharp, and serrated externally ; and, like the Blue Shark, when caught on a

line, it frequently bites through, and thus gets away ; butif it fails in this, it has recourse

to the same expedient of twisting the line round the body. Its liver furnishes an oil,

and this is the only use that is made of it when caught. The other British species,

the Smooth Hound (Mustelus lævis) , although resembling the preceding in its form and

general characters, is remarkably distinguished by the structure of its teeth, which are

flat, and cover the jaws with a sort of mosaic, similar to that which prevails amongst

the Rays. From this circumstance it is called the Ray-mouthed Dog in Cornwall.

This fish is one of the smallest of the Sharks, and feeds principally upon Crustacea,

which its pavement-like teeth are admirably adapted for crushing .

The Notidanida resemble the Lamnidæ in many respects ; but they have only a

single dorsal fin, and the branchial apertures are six or seven in number. These are

comparatively small fishes, measuring about three feet in length ; two of them are

common in the Mediterranean.

The Cestraciontida, of which we have only a single living representative , although

their fossil remains are tolerably numerous in some of the older formations, are distin-

guished by the form of their teeth, which are arranged upon the jaws in a pavement-

like form, those in front being pointed , whilst the hinder ones are converted into broad,

flat grinders. The form of the body is short and stout ; the head is large, with promi-

nent eyes ; and the mouth is placed at the front of the head. There are two dorsal

fins, each furnished with a short, stout spine, a single anal fin, and a pair of spiracles.

The only species, the Cestracion Phillipsii, is found in the Eastern seas, especially on

the coast of New Holland .

In the Spinacide the general form of the body resembles that ofthe Galeida, and, as

in those fishes, there are two dorsal fins, but the anal fin is wanting. The teeth are

small and acute ; the spiracles are distinct ; and both the dorsal fins are furnished with

a strong spine. A very common European species is the Picked Dog-fish (Spinaz

Acanthias), which is found in the European seas, and attains a length of about three

feet. They are said to afford the best food of any of the Sharks, and are commonly

brought to the markets of sea-side towns. The flesh is often dried ; the liver yields a

large quantity of oil ; and when they occur, as they sometimes do, in vast quantities,

their intestines are employed as manure. Mr. Couch states that he has heard oftwenty
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thousand ofthem being taken in a sean at one time. It is, however, as a general rule,

rather a nuisance to the fishermen, often biting off great numbers of their hooks. The

spines of the dorsal fins are employed by the Picked Dog-fish as weapons of offence ; it

bends itself into the form of a bow, and then, by a sudden motion, strikes out with

great force ; and so accurate is its aim said to be, that if it be touched upon the head,

it will inflict a wound upon the aggressor without the least injury to its own skin,

The Seymnida resemble the Spinacida in most of their characters, including the

absence ofthe anal fin, but the dorsals are destitute of the strong spines characteristic

ofthe preceding family. The Scymnidæ are also shorter and thicker in the body, and

the lobes of the caudal fin are more equal . Some species of this family attain a

considerable size, the Greenland Shark (Scymnus borealis) sometimes measuring upwards

of fourteen feet in length . It is occasionally found on the northern coasts of this

country, but generally inhabits the Arctie seas, where it is one of the greatest enemies

of the Whales, attacking and biting those enormous creatures with the greatest perti-

nacity. When it meets with a dead whale, it scoops hemispherical pieces out of the

body with its enormous jaws, which border a mouth of from twenty to twenty-four

inches in breadth ; but although the Sharks are constant attendants upon the whale-

fishers when they are engaged in cutting the blubber from their captures, and the men

not unfrequently slip into the water amongst them, Mr. Scoresby states that he never

heard ofan instance of their being attacked . It is exceedingly tenacious of life, and

so indifferent to wounds that it will return again to its banquet after having been

driven off by a stab with a knife which might have been supposed quite sufficient for

its destruction. When eut up, also, the different parts of the body appear to retain

a certain amount of life for some hours, and even after decapitation it is said not to be

safe to trust the hand between its formidable jaws. Whales, however, are not the

only food of the Greenland Shark ; it condescends also to devour small fishes and crabs .

It appears to be particularly liable to the attacks of a parasitic crustaceous animal, one

or two inches in length, belonging to the family Lernæida (vol . i . , p . 298) , which

attaches itself to the eyes, and occurs so constantly in this situation that it was formerly

regarded as a peculiar natural appendage of the eye. This parasite, no doubt, has a

very injurious effect upon the sight of the animal ; and the sailors commonly believe

that the Greenland Shark is totally blind, as it never exhibits any desire to escape,

even when threatened with a blow from a knife or lance . Several other species of this

family are found in the seas of different parts of the world.

The Squatinida, at the first glance, exhibit a considerable resemblance to the fishes

of the following group, the body being much depressed, and the pectoral and ventral

fins large and broad, giving them a discoid form. Likethe fishes ofthe preceding families,

they are destitute of an anal fin, and have a pair of spiracles on the top of the head,

which is very broad, and bears the eyes on its upper surface instead of on the sides .

The mouth is very wide, and situated quite at the front of the head ; and the branchial

orifices are long, and placed in a cleft which separates the large pectoral fins from the

head. Both the pectoral and ventral fins are broad and extended laterally ; there are

two dorsal fins placed upon the caudal portion of the body behind the ventrals ; the

anal fin is wanting, and the caudal is nearly , or quite, symmetrical.

Thetypical species of this family, the Squatina angelus, is not uncommon in our seas ;

it is known both in England, and in several other countries, by the name of the Angel,

which certainly, as hinted by Mr. Yarrell, was never given to it for its beauty. It is

* Lernæa elongata of Grant.
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also called the Monk-fish in some places, probably from the hooded appearance of its

head ; and Mr. Donovan states that its form has also attained for it the name of the

Fiddle-fish . It is said sometimes to attain a length of seven or eight feet, and is an

exceedingly voracious fish , swimming close to the bottom of the water, and feeding

principally on the common flat fishes, which are to be met with in abundance in such

situations. Its flesh was formerly held in some esteem, but it is now considered coarse

and seldom eaten. The skin, however, is much used for polishing cabinet work, and

also affords a fine sort of shagreen. A species found in the Mediterranean, the Squatina

aculeata, is distinguished by having a row of strong spines along the back.

The second group of the Plagiostomata, the Raiina, including the fishes commonly

known as Rays, are distinguished at the first glance by the singular flattened discoid

form of their bodies. The greater part of this disc is made up of the pectoral fins,

which are extremely large, and are supported upon a remarkable modification of the

bones of the anterior members. The scapular arch is firmly attached to the hinder

part of the head, and its two sides are also united above the vertebræ of what may be

called the cervical region, which are amalgamated together so as to form a continuous

cylinder. The two sides of the scapular arch also unite below, so that they form a

complete ring, from each side of which long curved cartilages are given off, which

serve to support the rays of the pectoral fins. These cartilaginous supports not only

pass backwards from the scapular arch along the sides of the body, but also extend in

front of it to the sides of the head, where they unite with other cartilages springing

from the apex of the skull, which also support fin rays, so that the whole of both sides

of the body, from the point of the snout tothe base of the tail, is usually margined

with a broad fin. The rays supporting these fins are composed of numerous small

cartilaginous joints, and the fins themselves are usually formed by a thick layer of

muscles. At the extremity of the body, close to the anus, the ventral fins are situated ;

in the males they are furnished with peculiar appendages, like those of the Sharks. The

perpendicular fins are very variable in their development, but always of small size ; the

caudal fin is often wanting, and the dorsal and anal fins, when present, are always placed

uponthe tail, often close to its extremity, and theformer arefrequently furnished with long

spines, similar to those ofmany Sharks, which sometimes exist without a fin, forming a

most formidable weapon, with which the fishes are said to inflict dangerous wounds.

The eyes are situated on the upper surface ; but it must be borne in mind that this

is the back of the animal, and not the side, as in the ordinary flat fishes ; behind the

eyes are a pair of large spiracles . The lower, or ventral surface, is very flat, and upon

it are situated the orifices of the nose and the mouth, the branchial apertures (five on

each side) , and the anus. The mouth is smaller in proportion than in the Sharks, and

the jaws are covered either with numerous rows of small pointed teeth, or with a sort

of mosaic flattened molars, which sometimes take the form of broad bony plates. It

is remarkable that in some species the adult males possess teeth of the former descrip-

tion, whilst the young males andthe females are furnished with grinding teeth. The

skin is naked, but in most cases beset with a considerable number of spines, or thorns,

which are sometimes scattered over the surface of the body, sometimes arranged in

rows, especially along the tail . The structure of these spines is very peculiar. They

consist of a sort of cartilaginous cup imbedded in the skin, from the concavity of which

springs an acute spine formed entirely of dentine, and in many cases exactly

resembling a true tooth in its structure. They are of very various sizes, sometimes

mere prickles, whilst in other cases they constitute most formidable offensive weapons.
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The Rays are all oviparous, and their eggs are inclosed in brown, leathery capsules

of a quadrangular form, like those of the Dog-fishes, and furnished, like these, with

elongated processes at their angles. They are all marine, and many of them attain a

very large size. Some of them, in fact, acquire almost gigantic proportions, and

weigh several hundredweights. We are told by some writers, that in Marseilles they

may occasionally be seen so large, that when they are hung from the second floor of a

house the tail will still touch the ground ; and there is a record of the capture of a

gigantic Ray on the coast of New Jersey which required the united efforts of six oxen,

two horses, and two-and-twenty men, to get it safely landed ! This fish was described

as measuring eighteen feet in diameter, and its weight is said to have been five tons.

Another enormous species is said to be an object of great terror to the pearl divers, as

it occasionally passes over them, and holds them down till they are drowned ; but the

degree of dependence to be placed on these statements is very doubtful. Their habits

are very predacious ; they keep close to the bottom, moving about with a peculiar

sliding action in pursuit of the small fishes, Mollusca and Crustacea, which constitute

their ordinary food.

Divisions.-Professor Müller divides the Rays into six families. Of these the

Rhinobatida appear to unitethe characters of the Sharks and Rays in the greatest degree,

resembling the former in the general conformation of the body, and even to a great extent

in the position of the fins, the pectoral fins being even smaller than those of the Angel

Sharks. The first dorsal fin is situated above the ventrals ; the caudal is well

developed and unsymmetrical ; and their teeth are in the form of mosaic.

The fishes of this family inhabit the seas of most parts of the world, but none have

been taken on the British coasts. A Brazilian species, Rhinobatus electricus, is said to

possess electrical properties ;

but this statement requires

confirmation. The most sin-

gular form, and the one which

exhibits the closest resem-

blance to the Sharks, is the

Saw-fish (Pristis antiquorum,

Fig. 60), which has been as-

sociated with the Sharks by

Fig. 60.-Saw-fish (Pristis antiquorum).

some authors, and might, perhaps, be regarded with justice as the type of a distinct

family. The most remarkable character presented by this fish consists in the pro-

longation of the point of the snout into a sword-like organ, which is armed along its

edges with strong, tooth-like spines . With this formidable weapon the Saw-fish

attacks even the largest Cetaceous animals, upon which it often inflicts very serious

injuries. The true teeth are very small . The species of Saw-fish, of which it is

probable there are several, are distributed in the seas of most parts of the world ; but

they rarely approach the shores. They often attain a length of twelve or fifteen feet.

From the Rhinobatidae we pass to the family of Torpedinida, or Electric Rays,

distinguished by their rounded smooth bodies and by the possession of an electrical

apparatus. The latter is disposed in two masses, one on each side of the skull, occupy-

ing the space between that capsule and the base of the pectoral fin. It is composed of a

multitude of perpendicular gelatinous columns, separated by membranous partitions,

which receive an immense number of fine nervous threads, derived from the eighth pair

ofnerves (nervi vagi) . Nearly twenty species of this singular family are known ; they

Z
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inhabit the seas of all parts of the world, and all probably possess electrical powers.

Two or three species are found in the European seas, especially in the Mediter-

a b c d

ranean, and one or two of these have

occurred on the British coasts ; but there

e

The

appears to be some doubt astothe actual

species taken by our fishermen.

electrical powers of the Torpedo were

well known to the ancients ; and " as

long ago as the time of Dioscorides the

shock communicated by this fish was

recommended for medical purposes, and

especially for pains of the head ; and

this may be considered as the earliest

record of the application of electricity

to medicine. In later times it was ap-

plied to the cure of gout, the patient

being directed to keep his foot on the

fish until the numbness extended to the

knees.” —(Yarrell.) The real object of

the electrical powers with which this

and a few other fishes are endowed is

not yet very clearly ascertained ; and

we can only judge from probability that

this property is given them partly for

their protection from danger, and partly

to enable them to obtain food ; and this

latter office is probably one of great im-

portance totheTorpedo, which is exceed-

ingly slowin its movements. Mr. Couch

also thinks that the electricity of this

animal may have some influence upon

the digestibility ofthe animals killed by

it, rendering them " morereadily disposed

to pass into a state of decomposition, in

which condition the digestive powers

more speedily and effectually act upon

them." He adds, " if any creature more than others might seem to require such a

preparation of its food, it is the Cramp-ray, the whole canal of whose intestine is not

more than half as long as the stomach."

Fig. 61. Anatomy ofthe Torpedo. The anterior

part ofthe dorsal skin is removed, showing the

electrical organs, brain, and nerves.

a, brain ; b, skin, with its glands ; c, eye, with

the spiracle behind it ; d, electrical organ ; e,

branchiæ ; f, nerves running to the pectoral fin;

g, spinal chord ; h, branches of the nervus vagus

passing to the electrical organ ; í, lateral nerve.

9

The True Rays, or Raiide, have the snout more or less pointed, frequently produced,

and the disc formed by the body and pectoral fins is usually of a rhomboidal figure . The

tail is slender, and bears two small dorsal fins near the extremity; the caudal fin is also

sometimes present. To this family belong all the best known species, including the

Skates and Thornback so common in our markets. The British seas are inhabited by

eight or nine species, several of which are very common, and some of them attain a

large size ; Pennant mentions a Skate that weighed two hundred pounds.

The most abundant species is the Thornback (Raja elavata, Fig. 62) ; and this and

the Homelyn Ray (R. maculata) are the species most commonly brought to the London
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market, where they are both sold as Skate. The females are usually denominated

maids. The Sharp-nosed Ray

(R. oxyrhynchus) is said by Mr.

Yarrell to be the favourite spe-

cies with the French, whose boats

frequently visit Plymouth during

Lent to purchase Skate . The

Raiidæ are exceedingly voracious

animals, devouring great numbers

of small fishes, Crustacea and

Mollusca ; and the strength of

their jaws is so great that they

crush the hard shells of the latter

animals without difficulty. They

are taken both by net and line ;

whenhooked, some ofthem strug-

gle violently.

In the family Trygonida, or

the Sting Rays, the tail is armed

with a long, denticulated spine,

but bears no dorsal fin ; the pec-

toral fins are large, and unite in

front of the head, and the teeth

are of small size . The Sting Ray

is not uncommon in the Mediter-

ranean; it was well known to

the ancients, who attributed the

most extraordinary venomous

powers to its spine, which, no

doubt, from its barbed structure,

must inflict an exceedingly pain-

Fig. 62.-Thornback (Raja clavata).

ful wound. It seems probable, from the observations of some writers, that this spine

is deciduous, as specimens have been seen with a second small spine close to the base

of the first. The spines of some species of Trygonidæ are often used by the natives of

savage countries to form barbed spear and arrow heads .

According to Mr. Couch, the common Sting Ray (Trygon pastinaca) of the Medi-

terranean, which occurs pretty frequently on our south coast, defends itself in a

manner that "shows its consciousness of the formidable weapon it carries on its tail.

When seized or terrified, its habit is to twist its long, slender, and flexible tail round

the object of attack, and, with the serrated spine, tear the surface, lacerating it in a

manner calculated to produce violent inflammation." It is also said occasionally to

strike its prey first with the spine, and afterwards to secure it by twisting the tail

round it. Its flesh is said to be very bad.

Nearly allied to the Sting Rays is the curious family of the Cephalopterida, which

agree with the former in having the jaws armed with numerous small teeth, and the

tail with a long, barbed spine ; but differ in the form of the pectoral fins, and in

having a small dorsal fin. The head in these fishes projects a little beyond the ante-

rior margin of the pectoral fins, and is furnished with a pair of curious little fins,
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which stand out in front of it like horns. The pectoral fins are very wide and pointed .

An enormous species, the Cephaloptera giorna, is found in the Mediterranean ; and it

seems probable that if there be any truth in the statements already referred to,

regarding the gigantic enemy of the pearl fishers, the Ray in question would belong

to this group. A specimen of a Cephaloptera has been taken upon the Irish coast, but

Mr. Yarrell was unable to determine the species ; it measured forty-five inches across

the pectoral fins.

The Myliobatida, or Eagle Rays, resemble the preceding fishes in most of their

characters ; they are, however, destitute of the small horn-like fins on the front of the

head, and the jaws are covered with broad hexagonal plates instead of teeth. The

tail, like that of the Cephalopteridæ, is very long and slender, armed with a strong

spine and furnished with a small dorsal fin, and the pectorals are very broad and do

not meet in front of the head. These fishes are commonly known as Eagle Rays, from

the great size of the pectoral fins, which present a considerable resemblance to a pair

ofwings ; they are also called Whip Rays, on account ofthe form of the tail .

The Eagle Ray (Myliobatis aquila) is not uncommon in the Mediterranean, where

the wounds inflicted by its spine are so much dreaded by the fishermen, that they

always cut off the tail as soon as the fish comes within reach. Several other species

are found in the seas of warm climates.

With the Rays terminates the class of Fishes, the only class of strictly aquatic

vertebrated animals, and we must nowpass to a singular group which, although they

possess gills at some period of their existence, always subsequently acquire lungs, and

become air-breathing creatures. These are the

CLASS II.-BATRACHIA.

General Characters.-The singular animals forming this small class have been,

and still are, included under the Reptiles by many naturalists. They appear, however,

to possess so many remarkable characters, that they may very justly be regarded as

constituting a distinct class, approaching the Fishes on the one hand, especially during

their earlier stages of development, and, on the other, presenting a considerable resem-

blance to the Reptiles in the mature forms of their higher species.

The class, in fact, forms a distinct transition from the strictly aquatic Fishes to the

strictly air-breathing Reptiles ; and, as might be expected in a group of this nature,

the forms, and even the organization of the animals composing it, are exceedingly

various. Thus in the lower orders, which approach most closely to the preceding class,

we meet with completely fish-like creatures, possessing permanent branchiæ, and in

which the limbs are reduced to a rudimentary condition, and the tail is flattened and

surrounded by a fin ; in fact, zoologists are still divided in opinion as to whether one

of these orders should be referred to this or the preceding class. With the exception of

a remarkable order of apodal terrestrial animals, we find that as we advance in the class

the limbs are gradually more and more developed, and fitted more especially for terres-

trial progression ; many of the higher forms are capable of very active motion on the

ground, and some even have their habitual residence in trees.

The structure of the skeleton also exhibits great differences. The spinal column in

some is composed of a continuous chorda dorsalis, inclosed in a fibrous sheath, but

furnished with bony superior and inferior arches for the protection of the spinal cord

and principal blood-vessels . In others we meet with a repetition of the vertebral

column ofthe bony fishes, composed of separate vertebra, of which the bodies contain
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double conical cavities ; whilst in the highest formsthe vertebræ are articulated together

by a sort of ball-and-socket joint. The vertebræ are usually furnished with long

transverse processes, which appear to take the place of ribs ; the latter are deficient

throughout the whole class. The development of the skull partakes of this variable

character. In the species with a chorda dorsalis the skull is formed of a simple cartila-

ginous capsule, with which the chorda is completely continuous ; and the only indica-

tions of ossification are to be found in the lateral portions ofthe occipital bone. In the

higher forms the skull is completely ossified ; it is always of a broad and flattened

form, with enormously large orbits, and possesses one constant character, which enables

us to distinguish readily between the skull of a Batrachian and that of a true Reptile ;

the occipital bone is always furnished with two lateral condyles, which fit into corres-

ponding sockets in the first vertebra of the neck. The bones of the upper jaw and

palate form a broad arch, which is always firmly attached to the skull ; the maxillary

and intermaxillary bones assist in the formation of the edge of the mouth, and both

these and the palatine bones are usually furnished with teeth . The lower jaw is

articulated to a bony process, which usually projects more or less backwards from its

point of attachment to the skull, so that the opening of the mouth may not unfrequently

extend beyond the base of the skull. The hyoid bone is generally of considerable size,

and in many cases gives attachment to a series of branchial arches, which, however,

rarely reach the skull, and in the higher forms are reduced to a rudimentary condition .

Very few of the Batrachia are quite destitute of limbs, but several possess only a

single pair. In the most fish-like forms the anterior limbs are attached, as in the fishes,

to the back of the skull ; but in all the others the scapular arch is distinct. The

structure of the pelvic arch, and the development of the moveable bones of the limbs,

varies greatly in the different orders into which the class is divided ; but as their

modifications will be described in characterising those groups, it will be unnecessary to

dwell further upon them here.

In the majority of the Batrachia the skin is smooth and naked. It is composed of

a soft corium, which usually lies loosely about the body, and is covered by a thin

colourless epidermis ; it frequently contains numerous glandular organs, which secrete

an acrid fluid of a disagreeable odour. A few species are covered with minute horny

scales, resembling those of the bony fishes in their structure and arrangement, and

some have larger scales of a peculiar composite nature, which have been regarded as

analogous with those of the Ganoid fishes.

In the development of the nervous system andthe organs ofthe senses, the Batrachia,

as a class, exhibit a slight advance upon the Fishes ; and the cerebral hemispheres

generally constitute the greater part of the brain. The nasal cavities are separated by

a partition, and always open into the mouth. The eyes are sometimes rudimentary,

and even concealed beneath the skin ; but in most of these animals the organs of

sight are well formed. In the Frogs they are exceedingly moveable, protected by

eyelids, and furnished with a nictitating membrane. In most of the tailed Batrachia

the ear exhibits but little advance from the condition of that organ in Fishes ; but in

the Frogs it has an external opening, furnished with a tympanic membrane, and the

labyrinth consists of three semicircular canals and a sac, which is filled with micro-

scopic calcareous crystals .

The mouth in these animals is always of large size, and almost always armed with

small conical teeth. In a few species the jaws are unarmed, and in others the teeth

are in the form of small perpendicular plates. The tongue is usually of large size, and
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is often capable of being protruded from the mouth to a considerable distance, when it is

employed in the capture of insects. The intestinal canal is short ; the liver is large, and

usually divided into two lobes ; the gall bladder, pancreas, and spleen are always present.

The structure of the respiratory organs indicates more clearly than any other part

oftheir organization the intermediate nature of these animals. They all possess lungs ;

but during their young or larval condition they are always furnished with branchiæ,

and these, in many instances, are persistent throughout the life of the animal. The

form and arrangement of the branchial organs will be described hereafter. The heartis

composed of three chambers, a single muscular ventricle, and two membranous auricles ;

but in some species the partition between the latter is imperfect. The arterial bulb is

surrounded by a distinct muscular coat, as in the Ganoid and Selachian fishes ; and from

the continuation of this the arteries running tothe branchia and lungs are given off.

The Batrachia are all strictly oviparous animals, although in some species the eggs

are retained in or upon the body of the parent until the young have attained a certain

degree of development. As a general rule, the ova are impregnated by the male at the

moment of their leaving the abdomen of the female ; the eggs are united by a glutinous

matter into masses or long chains, which may be constantly seen floating in the waters

frequented by these animals .

The development of the young exhibits many points of great interest. On leaving

the egg, the young animals are very different in form from their parents, and they

undergo a considerable series of transforma-

tions before arriving at their final form. In

their earliest stage (Fig. 63, a) they are well

known as tadpoles-little, fish - like creatures

with broad heads, followed immediately by a

sac-like belly, and terminating posteriorly

in a long compressed tail. The mouth is

placed at the lower part of the front of

the head, and is furnished with a pair of

hornyjaws, with which the little creatures

feed upon the animalcula which form its

nourishment. Whilst still very young, the

tadpole is furnished with external gills ;

these soon disappear in the young of the

frog, but in the tadpoles of the newts they

remain for some time, and acquire a con-

siderable size (Fig. 7) . As the tadpole in-

creases in size, the tail acquires greater

breadth, and by degrees the limbs burst

forth. It is remarkable that in the frogs

the hinder legs are the first to make their

appearance (Fig . 63, b) , whilst in the newts

the fore-legs precede the posterior pair. In

the tadpole of the frog the hind-legs gene-

rally appear some little time before the

others, and even after the fore-limbs have been developed the tail still continues to

ve the principal organ of motion (e) ; but when these are fully formed, the large tail

gradually disappears, and even before it has quite gone the young frogs often quit the

d

Fig. 63.- Deve.opment of the Frog.

a, Tadpole in its first stage ; b, withhind legs ;

e, with two pairs of legs and well-developed

tail ; d , young Frog, with the remains of

the tail ; e, when completely developed.
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Fig. 64.-Breathing Apparatus of the Larva ofa Salamander.

a, the arterial bulb, giving rise to three pairs of branchial arteries, ab; b 1, 2, 3,

the three pairs of branchia ; t, arteries running to the head, formed from the

first branchial vein ; c, vessel formed by the union of the two hinder branchial

veins, and unitingwith that of the other sideto form the aorta, av ; ap, rudimen

tarypulmonaryartery ; 1, 2, 3, branches uniting the branchial arteries and veins.

external changes, modifications of a not less important character are taking place in the

notcastoff. But

during the pro-

gress of these
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Fig. 65.-The Vessels of the same Larva, after the commencement

of aerial respiration. The letters have the same meaning as in

the preceding figure.

b1

internal organs. The bran-

chial apparatus at first

exhibits the arrangement

shown in Figure 64, in

which the circulation goes

on exactly as in the

fishes. Thus the blood,

driven from the arterial

bulb through the bran-

chiæ, is again collected in

the branchial veins, of

which two pairs assist in

the formation of the great

aorta of the body, whilst

the other pair is distri-

buted in the head. The pulmonary arteries first make their appearance in a very

rudimentary form, springing from the bran-

chial vessels ; but as the lungs are developed,

and the aerial respiration commences, they

rapidly increase in size, whilst the branchia

contract in the same proportion. This con-

dition of the respiratory apparatus is shown

in Fig. 65, which may also be considered to

represent the state of these organs in the 623

Batrachia with persistent branchia. In the 13

strictly air-breathing species, however, the

change goes still further-the branches

(1, 2, 3) uniting the branchial arteries ac-

quire a much greater development, and gra-
ap

3

dually divert more and more of the blood

fromthe branchia, which quickly disappear av

altogether (Fig. 66) ; the anterior branchial Fig. 66.-The Vessels in the Perfect Animal.
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arches then become converted into the arteries for the head and eyes , the second pair

go to form the aorta, whilst the place of the third is taken by the preliminary arteries,

by the agency of which the whole business of respiration is now carried on.

The Batrachia are essentially inhabitants of the warmer countries of the earth ;

they abound particularly in the tropical zones. Although they are by no means

confined to the water, they are always found in damp places, as moisture appears to

be absolutely necessary for their existence. The larvæ feed entirely upon animal-

cula ; but the mature animals derive their subsistence principally from insects and

worms, in the capture of which they often display great agility. In temperate

climates they pass the winter in a torpid state, buried in the mud of ponds and ditches,

without food or air ; but under other circumstances the access of air must certainly

be necessary, and the accounts which have repeatedly been given of the occurrence

of toads in the heart of a solid block of stone, must always be received with some

little allowance for the surprise which would naturally be created by the sudden

appearance of the creature in an unexpected situation, such as the inside of a tree, or

ofan apparently solid stone. It is well known that, under favourable circumstances of

air and moisture, the Toads will live for months without food, so that if those two

grand requisites be granted, we may account for the most surprising of these cases

without much difficulty.

Divisions.-The class Batrachia may be readily divided into five very distinct

orders-namely, the Lepidota, with a fish-like scaly body, four simple limbs, and per-

manent gills ; the Apoda, with a vermiform body and no legs ; the Amphipneusta,

with naked skin, two or four legs, and permanent gills ; the Urodela, breathing by

lungs alone, and retaining the tail in the perfect state ; and the Anoura, in which the

tail is wanting in the fully developed animal.

ORDER I.-Lepidota.

This order includes only three singular animals, which have been placed by

different observers alternately amongst the Fishes and the Batrachia ; and it must be

confessed that the claims of the two groups are so nearly balanced that it depends

entirely upon the stress that may be laid upon different characters, under which class

it shall be placed . The body is completely fish-like in its form, covered with rounded

scales, laid over one another exactly like fish scales ; and immediately behind the head

there is a small branchial aperture . The limbs are simple styliform organs, the anterior

pair, like the pectoral fins of a fish, being attached to the back of the head, and the fin

that runs round the posterior extremity of the body is supported by a series of horny

rays. The scales with which the body is covered are of a peculiar structure ; they

appear to be composed of numerous small mosaic-like pieces. The skeleton consists

of a continuous chorda, with bony arches, and the skull is cartilaginous, with a few

bony plates. The teeth are in the form of perpendicular cutting plates. The branchia

are attached to three complete arches, between which there is a similar number of

slits opening into the pharynx, and there are also two other arches which bear no

branchial lamina.

The nasal cavities open into the mouth, and an opening into the pharynx leads to

a pair of cellular lungs, which receive venous blood from the heart, and return it, when

arterialized, into the aorta. These characters appear to prove that the animals of this

order belong rather to the Batrachia than to the Fishes, especially as the auricle of
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the heart is distinctly separated into two chambers, although the partition between

them is imperfect. Another important cha-

racter is that one species, at least, possesses

external branchia in the perfect state, a

structure which does not occur in any Fish.

Three species of this curious order are

already known ; they are found in the fresh

waters of the hot regions of South America

and Africa. The South American species

(Lepidosiren paradoxa, Fig. 67) is between

two and three feet in length ; and another

species (the L. annectens), of about a foot

long, is found in the Gambia. During the

dry season these creatures bury themselves

in the mud; and one ofthemis said to make

itself a sort of nest in which to pass the period of torpidity. In these burrows they

await the return of the wet season, which recalls them to their aquatic life . The

Gambian species is said to pass nine months of the year in this torpid state.

ORDER II.-APODA.

Fig. 67.-Lepidosiren paradoxa.

The animals belonging to this order also present such anomalous characters, that

naturalists have long been doubtful whether they should be placed amongst the Batra-

chia, or with the Snakes amongst the Reptiles. In the form of the body they closely

resemble large earthworms ; they are totally destitute of limbs, and covered with a

soft, viscous skin, which is annulated and wrinkled, and contains numerous minute

horny scales, exactly resembling those of Fishes. The mouth is of moderate size ; the

eyes very small, and sometimes entirely wanting ; and the anus is situated at the

hinder extremity of the body, without the least indication of a tail.

For many years great difficulty was experienced in assigning a place to these curious

creatures, as it was not known whether they passed through any metamorphosis ; and

they were accordingly arranged by Cuvier, and many other zoologists, amongst the

Serpents. It is found, however, that in the young state there is an aperture in the

side of the neck, which leads down to a system of branchia.

The Apodal Batrachia form a single family, the Caeciliida, so called in consequence

of the minute size and occasional absence of the eyes. They live in the tropical

regions of both hemispheres, where they burrow in marshy ground, like earthworms,

in pursuit of the larvae of insects, upon which they feed. The species generally mea-

sure from one to two feet in length ; but Cuvier states that he possessed the skeleton of

a Caecilia which was more than six feet in length, and contained two hundred and

twenty-five vertebræ.

ORDER III.-AMPHIPNEUSTA.

General Characters.-This and the following order agree in having the skin

perfectly naked, the body elongated and produced behind into a permanent tail, and

the limbs more or less developed.

The Amphipneusta are distinguished principally bythe permanent nature of the

branchial organs (Fig. 68) , which project from the sides ofthe neck duringthe whole

life of the animal . The lungs, although existing, are in a comparatively rudimentary
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state, and there can be no doubt that the respiration of these animals is essentially

aquatic. The eyes are always small, sometimes completely concealed beneath the

Fig. 68.-Axolotl (Siredon pisciforme).

skin, but never furnished with eyelids ;

the legs are small and weak, sometimes

only two in number, and terminated by

rudimentary toes.

Divisions. These singular animals,

which are generally of small size, are divi-

sible into two families, the Proteide and the

Sirenida. The former have a compressed

tail, large branchia, and four legs. Of these

the best knownis the Proteus, or Hypochthon

anguinus, an extraordinary creature which is only found in the subterranean waters

ofsome caves in the south of Europe (Carinthia and some other parts of the Austrian

dominions) . It is about a foot long, and sometimes nearly three quarters of an inch

in diameter. It is of a pale flesh colour, or perfectly white, with the exception of the

three pairs of branchial tufts, which are of a fine bright crimson ; the body is cylin-

drical, and a good deal longer than the tail, which is broad, and much compressed.

The legs are very weak, and the anterior pair terminate in three toe , the posterior in

two. Although apparently a weak and sluggish animal the Proteus swims with

considerable ease, with a leech-like undulation of the body, and like the Lepidosiren,

it is said to bury itself in the mud at the bottom of its place of abode when the water

happens to dry up.

Several species of this group are found in different parts of America ; of these, one

of the most remarkable is the Axolotl (Siredon pisciforme, Fig. 68) , which inhabits the

lake surrounding the city of Mexico, where it attains a length of ten or fifteen inches,

and is esteemed a great luxury. At the time of the invasion of Mexico by Cortez, it

was so plentiful in the lake that he is said to have fed his army upon it for some time ;

and Mr. Bullock, in his account of his residence in Mexico, states he sawit in thousands

exposed for sale in one of the markets. The Axolotl is of a brown or grayish colour,

spotted with black ; the fore feet have four and the hind ones five toes ; on each side

ofthe neck there is a very large aperture, within which are branchial arches ; but the

projecting branched gills are attached to the opercula, or flaps, which close these

orifices. The largest species appear to belong to the genus Menobranchus, of which

one, the M. lateralis, which is found in the great North American lakes, attains a

length offrom two to three feet.

The Sirenida have only the two anterior legs ; the body is elongated, and somewhat

cylindrical, and the branchial tufts small. They have no operculum.

The best known species is the Siren lacertina, which inhabits the marshy rice-

grounds of Carolina. It is of an eel-like form, and occasionally measures as much as

three feet in length. The feet are small, and furnished with four toes, and the tail

is compressed so as to form a sort of blunt fin. The Siren lacertina generally keeps in

the mud and muddy water of the rice swamps, but is said occasionally to come upon

land ; it feeds upon worms and insects. Its original discoverer, Dr. Garden, who

furnished Linnæus with specimens, accompanied them with some wonderful stories

relating to its supposed habits. He stated that the Siren fed habitually on serpents,

and that it had a sort of singing voice. Fromthe latter circumstance Linnæus gave

the name of Siren to the genus. Dr. Garden's statements have, however, been denied
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by subsequent observers. Several smaller species are also found in different parts of

the United States.

ORDER IV.- URODELA.

General Characters.-The Urodela, in the general form of the body, frequently

present a close resemblance to the Lizards, with which they were arranged by

Linnæus and the older naturalists . They have a persistent tail, four limbs, which are

sometimes very small, and occasionally the toes are furnished with claws. There are

no external branchia, and the lungs are well developed ; but in a few species there is

a branchial aperture on each side of the neck, within which are the branchial arches,

with their lamina. The skin is either quite smooth or covered with warty prominences ;

it is usually furnished with numerous glands, which secrete an acrid, viscid fluid,

and this has no doubt obtained for these animals the reputation for venom which

many ofthem enjoy.

Divisions.-The Urodela form two great families. Inthe Amphiumide the limbs

are of very small size ; the neck has usually a branchial aperture on each side ; and

the eyes are minute and destitute of eyelids. These animals are generally of large

size, the Amphiuma tridactylum attaining a length of three feet. Like the Sirenida ,

which they a good deal resemble in form, they are particularly partial to the mud of

shallow waters. Most of them inhabit the United States of America.

The Salamandrida, the only family of tailed Batrachia of which examples occur in

our own country, is distinguished from the preceding family by the total absence of all

traces of a branchial apparatus after the animals have attained their mature form, and

also by the structure of the eyes, which are very prominent, and protected by eyelids .

This family is divisible into two very distinct groups or sub-families-namely, the

Tritons, or Aquatic Salamanders, in which the tail is much compressed, and which

frequently visit the water ; their reproduction is oviparous, their eggs producing tadpole-

like larvæ ( Fig. 7) , which gradually acquire the form of their parents, after swimming

about for some time in the water, respiring by means of gills ; —and the Salamandræ, or

Land Salamanders, which have a cylindrical tail, and live on land in damp places,

producing their young alive.

These divisions into terrestrial and aquatic species must not, however, be received

in the strictest sense, as it appears, from the observations of Mr. Higginbottom upon

our British Tritons, that these little animals really pass a great part of their time on

land, and only visit the water during the breeding season . Mr. Higginbottom also

states that the Tritons do not breed until they are fully three years old, and that the

interval between their quitting the tadpole state, and retiring to the water for the

purpose of breeding, is entirely spent on the ground. During this period, the young

Tritons conceal themselves for the winter in solitary holes, often at a considerable

depth in the ground ; but the full-grown ones frequently collect together into a mass as

large as a cricket-ball, and thus hybernate in company. At the approach of the

breeding-season, which commences

in March or April, the Tritons begin

to acquire peculiar appendages, con-

sisting principally of a fin-like crest

running along the back and tail

(Fig. 69), and some similar mem-

branous appendages to the toes.

When in the water they are exceedingly voracious, devouring almost all small aquatic

Fig. 69.-Triton.
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animals, and not even sparing the Tadpoles of their own species. These are generally

excluded about the month of June or July ; and in the course of July or August the old

Tritons quit the water, and again betake themselves to a terrestrial existence, whilst

the Tadpoles, according to Mr. Higginbottom, remain for the most part without

much change until the following spring, when they acquire legs, and are enabled to

quit the water.

The species of Triton are very difficult to distinguish, as it appears that the cha-

racters of the same species vary greatly in accordance with sex and age-the crests

and other appendages which make their appearance during the breeding season, having

been particularly fertile sources of confusion. It appears, however, that we possess at

least two distinct species, of which the larger, Triton palustris, measures, when full-

grown, about six inches in length ; whilst the smaller and commoner one, T. aquaticus,

is only a little more than halfthat length. Both these species may be found commonly

in ponds and ditches during the spring and summer months ; the former is of a very

dark brown above, with the sides mottled with white, and bright orange beneath,

spotted with black. The colours of the smaller species are somewhat similar to those

of the preceding, but are generally paler. Their tenacity of life is most wonderful ;

they may be mutilated in various ways, and will reproduce the lost members, as proved

by the experiments of Bonnet and Spallanzani. According to the testimony of other

observers, moreover, they may be frozen hard in the centre of a lump of ice, and recover

their former activity as soon as they are thawed, even although they may have beenin

this close prison for some time.

When depositing their ova they inclose them very carefully in the leaves of

aquatic plants, apparently in order to prevent the too free access of the water, which

would cause the young to be developed too rapidly, and no doubt lead to their

destruction.

The terrestrial species, or True Salamanders, have a rounded tail ; and the young,

instead of being developed in the water, are retained within an enlarged part of the

oviduct, where they pass through the first part of their metamorphoses inan albuminous

fluid . The Salamanders have a large gland behind the ear, which secretes a yellow

matter ; and small glands of a similar nature are scattered through the skin. The

matter thus secreted is so abundant, that it was long a vulgar superstition that the

Salamander, if put upon a fire, immediately discharged a quantity of water, sufficient

to put the fire out ; and many of these unfortunate Amphibia have no doubt been

sacrificed in consequence of this belief. The Salamanders are generally of small size ;

none are found in this country, but several occur on the continent. They rarely

exceed six inches in length .

ORDER V.-ANURA.

General Characters.-The general form of the animals included in this order,

of which the well-known Frog may be taken as the type, is shorter and broader than

that of any of the preceding groups, and the tail is entirely wanting. The head is

broad, and the opening of the mouth very large. The limbs are of unequal length,

the hinder pair being usually much longer than the anterior, supplied with powerful

muscles, and fitted to enable the animals to perform considerable springs. The skin

is quite naked, smooth, and extremely dilatable ; in many cases it is furnished with a

great number of glands, which secrete an acrid liquid.
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The organs of the senses always exhibit a much greater degree of perfection than

in the preceding groups ; the eyes are almost always ofvery large size, prominent, but

retractile, and furnished with a pair of eyelids, of which the lower one is large enough

to cover nearly the whole of the eye. The external ear is situated immediately behind

the eye, and the internal portions of the auditory organ present a much greater

perfection of organization than in any of the preceding vertebrata.

The upper jaw is usually armed with small, hooked teeth, and similar teeth are

occasionally distributed in the lower jaw and palatine bone. The tongue is some-

times wanting, but is generally of large size, filling up nearly the whole space

between the two sides of the lowerjaw. It is usually fixed to the front of the mouth,

so that its hinder part is quite free, and can be pushed out of the mouth to a consider-

able extent, and employed in the capture of prey.

The fore legs are usually terminated by four free toes, which are of nearly equal

length ; the hind legs generally have five toes, more or less united by a membrane,

and ofunequal length, the innermost being by far the shortest, and the fourth usually

the longest.

The spinal column of the Anura is very short, consisting, as a general rule, only of

eight vertebræ ; it is terminated posteriorly by a long slender bone, which runs down

the middle of the elongated opening of the pelvis ; the latter is composed of two very

long parallel bones, which lie in the same direction as the axis of the spine. The

thighs are articulated at the extremity of this pelvis.

The habits of these animals are very various. Many of them live habitually in

the water, whilst others only visit that element for the purpose of depositing their ova,

which give origin to tailed Tadpoles, the development of which has already been

described (page 86) . Of the species which only visit the water occasionally in this

manner, some live constantly on the ground in moist places, or hide themselves under

stones, and come out in search of food generally in the evening, whilst others pursue

their insect prey uponthe

trees and bushes, the ex-

tremities of their toes

being furnished with ad-

hesive organs, which

enable them to climb

about with great ease and

security.

Divisions.-This or-

der, including the well-

known Frogs and Toads,

is divisible into three dis-

tinct and well-marked

families. Of these, the

Pipide are distinguished

by the , absence of the

Fig. 70.-SurinamToad (Pipa Americana) .

tongue ; the tympanum of the ear is concealed, the head is triangular, and the small

eyes are placed low down towards the mouth. The body is broad and thick, and the

hind legs exceedingly large and powerful, the toes being completely united by an

ample membrane.

In the typical genus Pipa the teeth are wanting, whilst in Dactylethra, which is
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also distinguished by having hoof-like claws on some of the toes of the hind feet, the

upper jaw is armed with small pointed teeth.

The Pipa americana, or Surinam Toad (Fig. 70) , belonging to this family has long

been known as affording an example of a most remarkable and anomalous mode of

reproduction. At the breeding season the back of the female exhibits a number of

singular pits, each of which receives an egg, and the young animal, which, as usual,

makes its first appearance in the form of a tadpole, undergoes its changes in this

confined space, and emerges at once a perfect Toad . These facts have been known for

many years, and for a long time it was supposed that the eggs (which are completely

inclosed in the dorsal cells) were produced immediately in the place where they were

found without going through the process usual amongst the other Anura. It has

been found, however, that the Pipa does not differ from its fellows in this respect ; but

the mode in which the ova reach their destination certainly affords a curious example

ofinstinct. The female deposits her eggs at the margin of the water, but the male,

instead of merely impregnating them, and leaving them to their fate, takes the trouble

to collect the whole mass of eggs and deposit them upon the back of his partner, where

they are pressed into the open cells, which are afterwards closed with a sort of lid.

The development of the embryo then takes place in these cells in exactly the same way

as with the free larvæ ofthe other Batrachia. The Surinam Toad is commonly found

in the dark corners of houses in Guiana and Surinam ; it is, perhaps, one of the

ugliest of the Toads ; but notwithstanding its disgusting appearance it is eaten by

the natives.

The Bufonidæ, or Toads, are always provided with a well-developed tongue, a

character which serves to distinguish them at once from the preceding family. The

body in these animals is thick and heavy, and the skin usually covered with glandular

warts, from which an acrid juice exudes. The hind legs are but little longer than the

others, and the animals are consequently unable to perform those great springs which

are characteristic of the following family. But the most important distinction between

these animals and the Frogs consists in the absence of the teeth in the Toads, the jaws

being rather sharp at the edge, but quite unarmed .

The Toads are generally regarded with but little favour ; and there is certainly not

much in their appearance to recommend them. They generally come abroad in search

of food in the dusk of the evening, when they may often be seen in gardens, woods,

and lanes.

The Toads generally live out of the water, but visit that element during the

breeding season, which is in March or April ; during winter they lie in a torpid state,

concealed in holes or under stones. They produce an immense number of eggs, which,

instead of being inclosed in a mass of gelatinous matter as in the Frogs, are united into

long strings inclosed in a similar substance. Ofthese strings or necklaces ofeggs there are

generally two, which the male draws out ofthe body of the female with his hind feet.

We have two species of Toads in this country-the common Toad (Bufo vulgaris,

Fig. 71 ) , and the Natter-jack (B. calamita) . Several other species are found on the

continent of Europe, amongst which the most remarkable in its habits is perhaps the

species called the Accoucheur Toad (B. obstetricans) , of which the male not only assists

the female in the exclusion of the eggs , but attaches them afterwards to his own hind

legs, where the young are developed until they arrive at the tadpole state, when the

male visits the water, and the young animals escape. This species is very common in

the vicinity of Paris.
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Our common Toad feeds upon insects and worms of every kind ; but it will not eat

anything that is not living. When about to feed, it remains motionless, with its eyes

fixed intently upon its intended prey, and remains in this position until the insect

moves, whenthe tongue is instantly darted out

of the mouth with the rapidity of lightning,

and thevictim rarely escapes being drawn back

with it into the mouth. Mr. Bell states that

when the prey is taken it is slightly pressed by

the margins of the jaws ; but as this seldom

kills it, unless it be a soft tender larva, it is

generally swallowed alive ; and he adds that

he has often seen the muscles of the Toad's

sides twitching in a most singular manner

from the tickling movements of a beetle that

had been introduced alive into the stomach.

Fig. 71.-Toad (Bufo vulgaris).

There are probably few harmless animals

that have suffered more from a false charge

of venom than the Toad. Whether it be

from the ugliness of the creature, or from

some other cause, the Toad appears to be regarded as venomous by the popular

mind of almost all countries, and the poison is said sometimes to reside in the saliva,

sometimes in the bite, and sometimes in the liquid exuded from the skin. The last-

mentioned matter appears really to be sufficiently acrid to produce painful effects if

applied to a very tender orwounded surface ; and it is said that dogs which have carried

a Toad in their mouths for a distance, have been observed to be affected with a slight

swelling of the lips, which, however, soon goes off, without any dangerous conse-

quences.

It is well known that the Toad can live for a long time without food, and even

with a very small supply of air ; but the instances commonly related of these creatures

being found imbedded in solid stone, or in the heart of the trunk of a tree, with no

possible communication with the external world, must be regarded as arising from

errors of observation. This is, however, a very curious subject ; and much probably

remains to be ascertained before we can satisfactorily account for the facts which have

given rise to the common opinion. There can be no doubt, in fact, that Toads have

been found in situations which rendered their obtaining food apparently an impossi-

bility, whilst their supplies of air and moisture must have been very small ; but we

arenot, therefore, prepared to admit, with some writers, that the animals were really

inclosed hermetically in their prison. With Mr. Bell, we may say, " to believe that a

Toad, inclosed within a mass of clay, or other similar substance, shall exist wholly

without air or food, for hundreds of years, and at length be liberated alive, and

capable of crawling, on the breaking up of the matrix, now become a solid rock, is

certainly a demand upon our credulity which few would be ready to answer."

The Ranide, or Frogs, of which the Common Frog (Rana temporaria, Fig. 72) is

a well-known example, have the body of a lighter and more elegant form than the

Toads, and the hind legs are much longer, exceedingly muscular, and fitted for the

performance of considerable leaps . The upper jaw is always armed with teeth ; the

skin is usually smooth, but in some cases is covered, as in the Toads, with glandular

warts. In the structure of the tongue they resemble the Toads.
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The Frogs, undoubtedly, form the highest group of the Batrachian class . They

are active creatures, living on insects and worms, which may be divided into two sub-

families, in accordance with important differences in their structure and mode of life.

Fig. 72.-Frog (Rana temporaria) .

The Ranides, or

Frogs, which live

upon the ground in

the neighbourhood of

standing water, and

pass a considerable

portion of their lives

in the water, have

their toes pointed,

and those of the

hinder feet united,

almostto the tips, by

a membrane.

The Common Frog

is a very abundant

and well known ani-

mal. It is constantly to be found hopping about in the neighbourhood of water,

especially in damp evenings. It generally deposits its eggs in the water in the

month of March ; they are enveloped in a mass of gelatinous matter, within which

the eggs are seen gradually to increase in size for a month or five weeks, at the

end of which time the young tadpoles may be seen moving. When ready to enter

upon their aquatic existence, they eat their way through the surrounding jelly, and

thus escape. In the course of six or eight weeks the four legs are fully formed ; the

tail then gradually disappears, and the young Frog usually quits the water imme-

diately. In this way they often suddenly make their appearance in prodigious

numbers in particular spots, giving rise to the popular superstition of "Frog rains ;"

and in some cases it is said that the little creatures have been taken up and carried to

a distance by high winds, to the great astonishment of the inhabitants of the districts

in which they again descended.

The Common Frog is said to be five years in attaining its full size, and its life is

supposed to extend to twelve or fifteen years. It passes the winter in a state of tor-

pidity, either in holes in the earth, or buried in the mud at the bottom of ponds,

without the possibility of feeding or breathing. The voice of the Frog is a peculiar

hoarse cry, well known as croaking. In the males, there is a large sac on each side of

the neck, which is inflated with air during the croaking, and probably serves to increase

the sound.

The species of Frogs are very numerous, and distributed very generally over the

globe ; they are especially abundant in tropical countries. Their habits are generally

very similar to those of the Common Frog. Of the European species, the most

celebrated is the Edible Frog (R. esculenta), which is exceedingly common in standing

water on the continent, although in England it appears to be rare. It is rather larger

than the Common Frog ; and its nocturnal croakings are said to be so exceedingly loud

and disagreeable, that temporary dwellers in the neighbourhood of ponds frequented by

it are often prevented from sleeping by its clamorous chorus. It is this species that is

most approved ofon the continent for culinary purposes.
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Of the exotic species, one of the largest is the Bull-frog (Rana pipiens), which

inhabits North America, and has received its name from the fact that its croak resembles

the distant lowing of a bull. The body of this species measures sometimes as much as

eight inches in length, without including the hind legs, which are large, and have the

toes broadly webbed. This frog is said to confine itself exclusively to the small pools

formed at the issue of springs, each of which, according to some observers, is taken

possession of by a pair of Bull-frogs. The inhabitants believe that the frogs keep the

water clean ; consequently leave them without molestation, although they are often

destructive to young ducks and goslings, which they swallow whole.

One of the most remarkable species is the Jakie (Rana paradoxa) of Guiana, in

which the tadpole is of such large size, and possesses such an enormously developed

tail, that the earlier observers described it as a frog which became converted into

a fish.

The Hylides, or Tree-frogs, are distinguished from the preceding animals by their

having the extremities of the toes dilated into small knobs (Fig. 6) , which usually

produce a sticky secretion, of the greatest service to the animal in its active arborea

life. These animals are usually of a more elegant form and of brighter colours than the

other Frogs, and they are particularly active during the day, thus in many respects

presenting a great approach to the Lizards .

The Tree-frogs are active little creatures, pursuing their insect prey upon the trees

and bushes ; sometimes stealing cautiously towards their victims, and sometimes spring-

ing upon them with a sudden leap. In all these evolutions it is greatly assisted bythe

sticky palette-like terminations of its toes, and also by some glandular organs imbedded

in the skin ofthe abdomen, which secrete a viscous fluid. The Tree-frogs have a very

loud croak, and are observed to be particularly clamorous at the approach of rain.

During the winter they bury themselves, like the other Frogs, in the mud at the bottom

of pools . They breed in the spring, depositing their spawn in the water.

A curious property is attributed by Linnæus and the older writers to an American

species of this group, the Hyla tinctoria. It was said that the natives of South America

were in the habit of pulling out the feathers from young green parrots, and rubbing

the blood of this frog upon the bare place ; when it was believed that the feathers

produced upon these spots would be of a yellow or red colour.

A singular species of this sub-family has recently been described by Dr. Weinland,

of Berlin, under the name of Notodelphys ovifera . Inthis animal the back of the female

is furnished with a large double sac under the skin, in which the eggs are retained,

and the embryo developed as far as the production of the feet ; the further progress of

the young is not known. This species is from Venezuela.

CLASS III.-REPTILIA OR REPTILES.

General Characters.-The true Reptiles, a group of animals generally regarded

with but little favour by mankind, constitute the first class of the higher vertebrata,

or of those (in which a mechanism for aquatic respiration is never found. They differ

from the Batrachia, which are very commonly included in the class of Reptiles, and

with which they agree in the coldness of their blood, and, to a certain extent, in the

character of their circulatory apparatus, not only in the important physiological point

above mentioned, but also in several particulars of their anatomical structure, and

especially in the mode of development of the embryo, in which they closely resemble
the Birds.

2A
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The Reptiles in general, almost with the sole exception of the Tortoises, are of an

elongated form, often nearly cylindrical, and they usually terminate posteriorly in a

very long tail. The feet are very variably developed, but rarely suffice to support the

animal in the manner of an ordinary quadruped ; the belly, as a general rule, trailing

along the ground when the animal is in motion . In a considerable number no traces

of the limbs are to be found, and when they first make their appearance it is in such a

rudimentary form that they can be of little or no use to their owner.

In all these animals the ossification of the skeleton is very complete, and in none

of them does it present the cartilaginous state of that of many Fishes and some

Batrachia. The true skull is always of comparatively small size, and the great bulk

ofthe head is made of the bones of the jaws. The occipital bone always exhibits the

vertebral form with great distinctness ; it is furnished with a single articulating

process, which, however, is sometimes divided into two parts by a narrow furrow :

this fits into the cavity of the first cervical vertebræ. The floor of the cranium is

formed by the sphenoid bone, and its upper surface principally by the parietals, which

are usually amalgamated so as to form a single bony plate. The front of the cranial

cavity is closed by the frontal bones, which are also frequently coalescent, and by the

nasal bones.

The bones of the upper jaw and palate are always greatly developed ; in some

instances they are firmly fixed to the cranial bones, whilst in others they are moveable,

and only attached to the skull by articulations. The lower jaw is of very complex

structure, each half being composed of a variable number of pieces ; in the Snakes,

this number is four or five ; whilst in the Lizards and Crocodiles each branch of the

jaw consists of no less than six pieces. In the Snakes, the two branches of the lower

jaw are united only by ligaments and muscles, so that they are capable of being sepa-

rated to a considerable distance at the pleasure of the animal ; but in the Lizards and

Crocodiles the union is much closer, the bones being united by fibro-cartilage in the one

case, and in the other by a suture ; whilst in the Tortoises, the whole of the lower

jaw is amalgamated into a single piece. The mode of articulation of the lower jaw

varies greatly in the different orders, and will be referred to in the proper places.

The mouth in almost all Reptiles is armed with sharp hooked teeth, which are

sometimes placed only on the jaws, but in some instances are distributed over the

palatine bones and vomer. They are generally inserted into a furrow of the bone, to

which they are attached only by flesh and sinews ; but in the Crocodiles they are sunk

separately into regular sockets in the jaws. In the Tortoises, again, no teeth exist,

the edges of the jaws being simply armed with a horny covering, bearing no distant

resemblance to the beak of a bird.

The vertebral column is rather variable in its structure. In a very few instances

the bodies of the vertebræ exhibit a conical cavity at each end, like that existing in

the vertebra of Fishes ; but in most cases one of the end- surfaces is more or less

convex, and fits into a corresponding cavity in the body of the next vertebra. This

structure is most developed in the Snakes, in which the bodies of the vertebre articu-

late by a regular ball-and-socket joint. In the Tortoises, the two extremities of the

vertebræ are flat, and united by a disc of fibro-cartilage . A striking osteological

distinction between these animals and the Batrachia, consists in the constant presence

of ribs in the former, these appendages to the vertebral column being always wanting

in the latter class .

In the Reptiles the ribs generally extend backwards to the pelvis ; they are always
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well developed, and, in most cases, a greater or less proportion of them are attached to

a well-developed sternum or breast-bone, which, in the Crocodiles, also runs back to

the pelvis. In the Snakes the ribs are perfectly free at the extremity, and, from their

great mobility, are important aids in the movements of these footless creatures ; whilst

in the Tortoises, on the contrary, these bones- are immoveably fixed, and constitute a

great portion of the bony case in which those animals are inclosed. The neck is generally

short, and the cervical vertebræ are sometimes furnished with ribs ; in the Tortoises,

however, this portion of the vertebral column is of considerable length, and possesses

great flexibility. The caudal portion is usually very long, and tapers gradually to a

point ; in many cases it more than equals the rest ofthe body in length.

In the development of the extremities these animals exhibit as great a diversity as

the Batrachia. In the greater part of the Lizards and in the Crocodiles all the limbs

are well developed. The feet are formed of freely moveable toes, which are usually

terminated by strong claws ; and the bony arches supporting these members are always

of considerable size and firmness, so that the animal walks with facility, and is often

able to perform considerable leaps. In some members of the group of Lizards, however,

the extremities gradually diminish in size, still retaining their perfect form, but aiding

little or nothing in the movements of the creature ; in others the anterior pair disappear,

and the posterior take the form of large scale-like organs, in which there is no external

indication of any complexity of structure, although, except in the want of toes, the

bones contained in them are identical with those of the more perfectly formed

Reptiles ; whilst in others, again, even these rudimentary limbs are absent. The

latter structure prevails throughout the great group of Snakes, in which the only trace

of the existence of the limbs consists in a pair of small bones suspended in the

muscles near the vent in some species , which must be regarded as the analogues of the

pelvic bones, the presence of which is sometimes indicated externally by a pair of horny

spines projecting on each side of the anal opening. Of the perfectly developed feet

several modifications occur. In general, the whole of the toes, which are usually five

in number, are extended forwards fromthe extremity of the leg ; but in the Chameleons

the toes are divided into two sets, one including two, the other three toes, forming a

sort of grasping hand, which must be of the greatest service to these creatures in their

arboreal residence. In the Crocodiles and some Tortoises the toes are distinctly recog-

nizable externally, but united to a greater or less extent by membranes, in order to adapt

these creatures for their aquatic habitation ; and in other Tortoises the toes are completely

concealed by a fleshy mass, which in the Land Tortoises is of a thickened and more

or less cylindrical form, adapted for terrestrial progression, whilst in the Turtles it is

much compressed and modified so as to form a broad and powerful fin-like organ.

In the clothing of the skin we find almost an equal diversity. In a small group of

Lizards the skin is covered with free scales, lying over one another like tiles, in the

same way as those of Fishes, and inclosed like these in peculiar dermal sacs ; but in the

majority the scaly covering has avery different arrangement. The scales are generally

appendages of the true skin or corium, and are covered by the epidermis, a delicate

horny pellicle, which is cast off periodically. In the Crocodiles and Tortoises they

become converted into bony plates, which in the former are immersed in the corium,

whilst in the latter they become united with the bones of the internal skeleton to form

the well-known bony cases which serve as such an admirable protection for those

sluggish creatures. In these also the epidermis becomes permanent, and forms thick,

horny plates of regular forms, covering the bony skeleton.
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With the exception of a few Tortoises, all Reptiles are carnivorous animals, feeding

entirely upon living prey. Their teeth, however, are never constructed for the division

of the flesh of their victims, and they are consequently compelled to swallow them

whole. For this purpose the oesophagus is usually very wide, and capable of great

dilatation, many of the Snakes actually being capable of swallowing animals of con-

siderably greater bulk than themselves. The tongue is sometimes closely attached to

thebottom ofthe mouth ; but in most Reptiles it is free, elongated, and bifid, terminating,
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Fig. 73.-Anatomy of a Snake ( Coluber natrix).

1, tongue and glottis ; e, esophagus, divided at a to show the heart, &c.; i, stomach ;
i, intestine ; cl, cloaca ; an, anus ; f, liver; o, ovary; ' , eggs ; t, trachea ; p, principal lung ;

p', undeveloped lung ; et, ventricle ; c, left auricle ; c' , right auricle ; ag, left aortic arch ;
ad, right aortic arch; a' a' , ventral aorta ; ac, carotid arteries ; v, vena cava superior ;
vc, vena cava inferior.

in many, in a pair of nearly horny filaments, which are inclosed in a sheath, and can be

protruded and retracted at the pleasure of the animal. The intestine is usually of great

width, but comparatively short ; it terminates in a wide cloaca, into which the ducts
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of the urinary and generative organs also generally open. The liver, pancreas, and

spleen, are always present.

The anus opens in two very different directions in the Reptiles, and this character

has been employed to divide the class into two great sections . In the Snakes and

Lizards, the anal aperture is transverse, and usually closed by a sort of valve (sec

Fig. 75) ; whilst in the Crocodiles and Tortoises it opens in a longitudinal direction.

These peculiarities in the anal aperture are accompanied by remarkable differences in

the external generative organs of the male. In the former section there are two of

these organs, which are contained in a cavity of the base of the tail behind the anus,

whilst in the second the male organ is single, and lies within the cloaca. Inthe

Lizards there is generally a transverse series of glandular organs placed immediately in

front ofthe anal valve ; and these are frequently continued upon the under side of the

thighs. These glands open by a corresponding number of pores ; and the presence or

absence, and number, of these, especially of the femoral pores, often furnish valuable

characters for the distinction of genera and species.
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In the organs ofcirculation and respiration, the Reptiles exhibit a marked advance

upon the Batrachia, although these organs are still far from exhibiting the same degree

of perfection that they attain in the Birds and Mammalia. The heart consists essen-

tially offour chambers, although in by far the majority of these animals the partition

between the two ventricles is imperfect, so that, for all

practical purposes, we may regard the ventricle as single.

The consequence of this arrangement is, that the blood

returning to the lungs, after exposure to the influence of

the air, mingles with that brought back from the general ap.

system, and this mixed fluid is driven at once from the

ventricle into the pulmonary as well as into the systemic

arteries, so that only a portion of the venous blood passes od-

through the lungs before being returned into the general

circulation. In the Crocodiles, the partition between the

two ventricles is complete ; but in these, as well as in

other Reptiles, a communication between the great pul-

monary and systemic arteries is effected by the agency of

the remains of the branchial arches of the embryo (Fig. 74).

The aorta forms one, two, or three arches (Fig. 75), from

the foremost of which the carotid arteries are sometimes

given off. The aortæ afterwards unite in the middle of the

body below the spinal column, forming a single great trunk,

which runs down the body, and is called the abdominal

aorta. The blood returning to the heart is collected in the

venæ cave, of which the inferior forms a great trunk

running up the body, and gives off a portal system of veins

to the liver and kidneys (Fig. 75) . The lymphatic system

attains an extraordinary degree of development in this

class, and possesses some regularly pulsating organs, or

lymphatic hearts, which serve for the propulsion of the

peculiar fluid contained in these vessels.

Fig. 74.-Heart and large
vessels of the Crocodile.

v, vena cava, conveying
venous blood from the sys-

tem tothe right auricle, od;
vt, the ventricles, separated

by an internal partition ;

ap, pulmonary arteries con-
veying venous blood from

the right ventricle to the

lungs ; ep, pulmonary veins,
running to the left auricle,

og ao, aorta rising from

blood to thesystem ; a, trunk

left ventricle, and conveying

rising from right ventricle,
and carrying venous blood

to the descending aorta; c,

carotid arteries running to
the head.

The respiration of these animals being always aerial, their respiratory organs, of

course, take the form of lungs, and these are often of extraordinary size, in some
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With the exception of a few Tortoises, all Reptiles are carnivorous animals, feeding

entirely upon living prey. Their teeth, however, are never constructed for the division

of the flesh of their victims, and they are consequently compelled to swallow them

whole. For this purpose the oesophagus is usually very wide, and capable of great

dilatation, many of the Snakes actually being capable of swallowing animals of con-

siderably greater bulk than themselves. The tongue is sometimes closely attached to

thebottom ofthe mouth ; but in most Reptiles it is free, elongated, and bifid, terminating,
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1, tongue and glottis ; e, sophagus, divided at a to show the heart, &c.; i, stomach;
, intestine ; c , cloaca ; an, anus; f, liver; o, ovary; o' , eggs; t, trachea; p, principal lung ;

p', undeveloped lung ; et, ventricle ; c, left auricle ; e , right auricle ; ag, left aortic arch ;
ad, right aortic arch ; a' a' , ventral aorta ; ac, carotid arteries ; v, vena cava superior ;
vc, vena cava inferior.

in many, in a pair of nearly horny filaments, which are inclosed in a sheath, and can be

protruded and retracted at the pleasure of the animal . The intestine is usually ofgreat

width, but comparatively short ; it terminates in a wide cloaca, into which the ducts
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of the urinary and generative organs also generally open. The liver, pancreas, and

spleen, are always present.

The anus opens in two very different directions in the Reptiles, and this character

has been employed to divide the class into two great sections. In the Snakes and

Lizards, the anal aperture is transverse, and usually closed by a sort of valve (see

Fig. 75) ; whilst in the Crocodiles and Tortoises it opens in a longitudinal direction.

These peculiarities in the anal aperture are accompanied by remarkable differences in

the external generative organs of the male. In the former section there are two of

these organs, which are contained in a cavity of the base of the tail behind the anus,

whilst in the second the male organ is single, and lies within the cloaca. In the

Lizards there is generally a transverse series of glandular organs placed immediately in

front ofthe anal valve ; and these are frequently continued upon the under side of the

thighs. These glands open by a corresponding number of pores ; and the presence or

absence, and number, of these, especially of the femoral pores, often furnish valuable

characters for the distinction of genera and species.
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In the organs ofcirculation and respiration, the Reptiles exhibit a marked advance

upon the Batrachia, although these organs are still far from exhibiting the same degree

of perfection that they attain in the Birds and Mammalia. The heart consists essen-

tially offour chambers, although in by far the majority of these animals the partition

between the two ventricles is imperfect, so that, for all

practical purposes, we may regard the ventricle as single.

The consequence of this arrangement is, that the blood

returning to the lungs, after exposure to the influence of

the air, mingles with that brought back from the general ap

system, and this mixed fluid is driven at once from the

ventricle into the pulmonary as well as into the systemic

arteries, so that only a portion of the venous blood passes od-

through the lungs before being returned into the general

circulation. In the Crocodiles, the partition between the

two ventricles is complete ; but in these, as well as in

other Reptiles, a communication between the great pul-

monary and systemic arteries is effected bythe agency of

the remains of the branchial arches of the embryo (Fig. 74) .

The aorta forms one, two, or three arches (Fig. 75), from

the foremost of which the carotid arteries are sometimes

given off. The aortæ afterwards unite in the middle of the

body below the spinal column, forming a single great trunk,

which runs down the body, and is called the abdominal

aorta. The blood returning to the heart is collected in the

vena cave, of which the inferior forms a great trunk

runningup the body, and gives off a portal system of veins

to the liver and kidneys (Fig. 75) . The lymphatic system

attains an extraordinary degree of development in this

class, and possesses some regularly pulsating organs, or

lymphatic hearts, which serve for the propulsion of the

peculiar fluid contained in these vessels.

Fig. 74.-Heart and large

vessels of the Crocodile.
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The respiration of these animals being always aerial, their respiratory organs, of

course, take the form of lungs, and these are often of extraordinary size, in some
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instances extending through the whole length of the ventral cavity, which is not
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Fig. 75.-Circulation in a Lizard .
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a, arches of aorta ; b, left auricle ; c, right auricle ;

d, ventricle; e, carotid artery ; f, superior vena cava

g, abdominal aorta ; h, pulmonary vein ; i , brachial

artery ; j, pulmonary artery; k, inferior vena cava ;

7, lungs ; m, liver and vena porta ; n, stomach ; o, kid-

neys; p, vena porta ; r, intestines ; s, artery of gene-

rative organs ; t, anus.

divided by adiaphragm or transverse

partition. In the more elongated

forms, such as the Snakes and some

Lizards, only one active lung is

present, the other being reduced to

arudimentarycondition or altogether

wanting. :

The processes of respiration and

circulation go on with far less

activity in these animals than in

the Birds and Mammalia, and their

blood, like that of the lower Ver-

tebrata, is cold, that is to say, its

temperature is but little higher than

that of the surrounding medium.

The performance of all their func-

tions partakes of this inactivity;

their digestion goes on very slowly ;

and although they are capable of

violent muscular exertion, and are

often very agile in their movements,

their general habits are sluggish.

In the general arrangement of

the nervous system the Reptiles

present a considerable resemblance

to the Batrachia ; but the brain,

and especially the cerebral hemis-

pheres, attain a much greater deve-

lopment in the higher species of

the class. The cerebellum also

exhibits a gradual development from

the lowest to the highest forms.

The organs of the senses are

generally possessed in a state of con-

siderable perfection. The nasal

cavities are oflarge size, and always

open into the mouth ; in the Cro-

codiles, this opening is placed very

far back, and the palate is fur-

nished with a volum, by which the

aperture canbe closed ; the nostrils in

these animals are also provided with

valvular organs, which prevent the

ingress of water. The eyes are

usually small, sometimes, though

rarely, concealed under the skin, generally furnished with eyelids . These pro-

tections to the visual organs are wanting in the Snakes, which have the front of
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the moveable eye-ball covered with a transparent capsule, which is inserted under a

fold of skin, like the glass of a watch in its frame. Between this capsule and the eye

there is a space which is filled by the secretion of the lachrymal glands ; the excess of

this passes off through a duct into the nasal cavity. The eyes of most other Reptiles

are furnished with a pair of eyelids, of which the upper one is usually very small and

stiff, and the lower one alone is capable of being drawn up to cover the eye, which it

does completely. In some cases this lower eyelid has a transparent space in the part

corresponding with the pupil ; in others, it is furnished with a peculiar bony plate.

The most remarkable structure in this respect is presented by the Chameleons, which

have large, prominent, globular eyes, capable of very great and independent motion,

but completely covered by a circular lid , in which there is only a small central hole

corresponding with the pupil. All the Reptiles with eyelids also possess a nictitating

membrane, which can often be drawn completely over the eye. The structure of the

auditory organs is almost as complex as in any of the higher Vertebrata, but some of

their component parts are often in a low state of development. The tympanum´is

sometimes exposed, sometimes covered by a fold of skin, or completely concealed under

the skin ; in the Crocodiles, there is a moveable valve, by which the tympanum can be

concealed at pleasure.

All the Reptiles are truly oviparous animals , and by far the majority come under

this denomination in its strictest sense ; but the ova are generally retained within the

body of the parent until the development of the embryo has proceeded a certain dis-

tance, and in a few cases, until the complete development of the young animal, which

then breaks out of the egg whilst this is still inclosed in the oviduct. The species in

whichthis phenomenon occurs are often called ovo-viviparous. The eggs of Reptiles are

generally of large comparative size , and are furnished with a very large yelk ; they

are usually covered with a parchment-like shell, which occasionally contains a small

portion ofcalcareous matter. The truly oviparous Reptiles generally deposit their eggs

in warm, sandy places, where they leave them to be hatched by the heat of the sun ;

but the common opinion that they take no further care of the progeny, although

correct in many instances, is certainly contradicted in others ; for the Crocodiles and

some Lizards are said to watch in the neighbourhood of the place where they have laid

their eggs, so as to protect them from any threatened danger, and the gigantic Pythons

have been seen, in the Tower and other menageries, to coil themselves round their

mass of eggs in a conical form, closing the top with their heads. In the species which

bring forth living young, the connection between these and the parent appears to be

still closer ; and, according to the testimony of some observers, the young ofsome ofthe

poisonous snakes take refuge from impending danger by creeping down the throat of

their mother.

In the development of the embryo, the Reptiles differ from the Fishes and Batra-

chia, and approach the higher classes of Vertebrated animals, especially in the forma-

tion of a peculiar membranous sac, the amnios, which completely envelopes the em-

bryo ; this structure does not occur in any of the lower Vertebrata. After the embryo

has attained a considerable degree of development, a second membranous coat makes

its appearance, of which we meet with no trace in the embryonic states of the lower

vertebrata. This is the allantois, which forms a membranous sac, richly supplied with

vessels, enveloping both the embryo and the amnios.

The Reptiles are essentially inhabitants of the warmer regions of the earth . In our

northern countries but few species exist, and these pass a great portion of the year in a
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state of torpidity, and only come abroad in the warm days of spring and summer ; but

in tropical regions the number of these creatures is surprising ; Snakes and Lizards are

to be encountered at every turn, and Crocodiles often swarm in the rivers and tanks.

The size attained by these creatures in hot climates is also enormous-the Boas and

Pythons oftropical America and Asia, and the Crocodiles and Alligators of the warmer

parts of both continents often acquire dimensions which render them formidable even

to man himself, and the virulence of the poisonous snakes of hot countries is so great,

that their bite is frequently attended by fatal consequences.

Divisions. The characters already given (p. 101 ), serve to divide the Reptiles

into two great sections, each of which contains two orders . Ofthe two orders with a

transverse anal aperture, which are also characterised by the absence of bony matter

in the dermal system, the Ophidia, or Snakes, are distinguished by the constant want

of limbs and eyelids ; by their dilatable mouths, moveable facial bones, and by the total

want ofa sternum. In the Lizards or Sauria, the limbs are sometimes entirely absent,

or present only in a rudimentary condition ; but they are generally pretty well

developed, four in number, and adapted for terrestrial or arboreal progression. Their

mouths are not dilatable, and the bones of the upper jaw and face are firmly attached

to the skull ; the eyes are almost always provided with eyelids, and a portion of the

ribs is always attached to a sternum.

In the second section, the anal aperture is either rounded or placed in a longitudinal

direction, and the dermal skeleton acquires a bony consistence. Ofthe two orders of

which it is composed, the Loricata or Crocodiles are distinguished by their lizard-like

forms, their toothed jaws, and their skin covered with square bony plates imbedded in

the corium ; whilst in the Tortoises, or Chelonia, the bony plates of the dermal skeleton

unite with the ribs and sternum to form a case for the protection of the soft parts of

the animal, and the jaws are toothless and armed simply with a horny plate.

ORDER I.-OPHIDIA.

General Characters.-Few animals appear to have been, in all ages, the objects

of more general aversion than the creatures forming this order. Not to enter upon the

question ofpossible theological grounds for this general disgust, we may take the state-

ment in the book of Genesis, that " the serpent was more subtle than any other beast

of the field," as a proof that at very early periods the stealthy creeping movements of

these creatures had obtained for them the same reputation for cunning that they enjoy

in the present day amongst the uninformed-a reputation which has caused them to

become one of the most common emblems of deceit ; whilst the poisonous properties

possessed by some of them, having been extended in the popular mind to the whole

group, cause them to be viewed by all with feelings of distrust and dread.

In the works of all the older naturalists, the popular notion of a snake as a reptile

destitute of feet is adopted ; and even in the " Règne Animal" of Cuvier, the distinc-

tion between the Serpents and Lizards reposes entirely upon the presence or absence of

organs of locomotion. We have already seen, however, how very gradual is the series

of steps in the development of the limbs of these animals ; and this appears even to

have been observed by Linnæus, who includes in his genus Anguis, all the species of

snake-like lizards, whether furnished with rudimentary feet or totally destitute ofthose

organs. The justice of this approximation cannot be doubted, but modern naturalists,

instead of placing these animals, with Linnæus, amongst the Serpents, have removed

them to the Lizards, with which they agree in most points of their organization. This
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has necessitated the establishment of new characters for the distinction ofthese two

groups, the old division, founded on the presence or absence of the limbs, being

evidently untenable under any circumstances ; and fortunately there is no difficulty in

finding excellent characters for this purpose.

One of the principal distinctive characters of the Snakes consists in the peculiar

structure of the jaws. The mouth in these animals is exceedingly dilatable ; all the

bones of the upper jaw and palate are freely moveable, with the exception of the inter-

maxillaries, which are firmly attached to the nasal bones ; and the two branches of the

lower jaw, each of which is composed of several pieces, are united in front by liga-

ments and muscles, which permit of their being separated to a considerable distance at

the pleasure of the animal. But the principal cause

of the immense extent to which the mouth of these

creatures is capable of being dilated, consists in the

mode in which the lower jaw is articulated to the

head (Fig. 76) . The mastoid bone, which in most

Vertebrata forms a part of the skull, is here moveable

and only attached to the skull by ligaments and mus-

cles. It bears at its extremity a long, somewhat

cylindrical bone, called the tympanic bone, to the opposite extremity of which the

lower jaw is articulated ; and as the tympanic bone usually takes an oblique direction ,

downwards and backwards, it often extends considerably behind the back of the skull ,

and thus enables the mouth to open beyond the head.

Fig. 76.-Skull of a poisonous
Snake.

The jaws are always armed with hooked conical teeth, which serve only to hold the

prey and assist in its progress down the throat ; but the arrangement of these varies

considerably in the different groups. In the innocuous snakes, the teeth all form solid

cones, and are arranged in continuous rows round the whole of the upper and lower

jaws, the palatine bones also bearing another double row of teeth . In many of the

venomous species the maxillary bones are reduced to a rudimentary condition, and

bear only a pair of long, acute, perforated teeth , which can be raised or depressed at

will by the action of peculiar muscles. These, in fact, form a pair of tubes, commu-

nicating by ducts with the poison glands, and through which the venomous secretion

of these glands is injected into the wounds made by the animal. The teeth of the

palate and lower jaw are arranged in these snakes more or less after the same fashion

as in the harmless species, but those of the true upper jaw are of course wanting, and

this has given rise to an opinion that venomous snakes might be known by the want of

maxillary teeth. This, however, is a mistake, as some of the most deadly species are

furnished with a few teeth behind the poison fangs ; and in some, which are suspected

of poisonous properties, the upper jaw bears one or more large furrowed fangs towards

its hinder part, its anterior portion being furnished with small solid teeth of the ordi-

nary kind.

Snakes, like almost all other Reptiles, live entirely by the capture of living

prey, and as their teeth are not adapted for the division of their food, they are of

course compelled to swallow it whole. As their victims are often of considerable size,

this operation is not unfrequently attended with difficulty ; but the form and arrange-

ment of the teeth and jaws are most admirably adapted for the peculiar exigencies of

their mode of life. Dilating its mouth to the utmost, the Snake seizes upon one end

of the dead body of its victim, and by the continual action of the jaws and teeth,

gradually draws it into its throat, a process which, perhaps, might rather be described
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as the gradual extension of the Snake over the body of its prey. The consumption of

this mass of food takes place very slowly, and many Snakes, after a full meal, pass a

month or six weeks in a state of torpidity, whilst the operation of digestion is

going on.

The general form of these Reptiles is too well known to need description. They

are totally destitute of limbs ; the scapular arch and sternum are entirely wanting,

and the only trace of the posterior extremities consists in a pair of small bones, repre-

senting the pelvis, and sometimes a second pair, corresponding with the hind limbs,

which are found suspended in the muscles on each side of the vent in a few species.

These bones occasionally bear a sort of horny claw, which projects slightly from the

skin, on each side of the anus ; but these organs are usually so small, that they can be

of but little use to the animal. Their movements are entirely effected by the agency of

the very flexible vertebral column, and the exceedingly moveable ribs. The latter

are excessively numerous, extending from the neck to the extremity of the belly, or

even beyond this into the tail , and the animal, when gliding along the ground, may be

considered to be walking upon the free extremities of the ribs, much in the same way

that the Millepedes (Juli, vol . i. p . 330) progress by the action of their innumerable

little legs.

The skin appears to be covered with scales and plates, from the existence of

numerous scaly appendages of the corium ; these, however, are completely covered

by the epidermis, which embraces them closely, and follows all the irregularities of

surface, so that when the epidermis is cast it presents, as it were, an exact mould of

all the elevations and depressions which existed upon the animal. On the upper

surface ofthe body these dermal appendages have the form of scales ; on the head and

belly they are usually converted into plates, or shields, of larger or smaller size, and

either of a hexagonal or quadrangular figure . The peculiarities ofthese organs furnish

valuable characters for the classification of these animals.

The eye, as already stated, is destitute of lids, and covered with a glassy capsule,

within which the eye is capable of moving freely. The ears are not visible externally ;

the nostrils are placed on the snout, and often quite at its extremity, and the tongue is

very long, thin, bifid, and protrusible. There is usually only a single large lung,

situated on the left side of the body-that of the right side is generally quite rudi-

mentary. The trachea is very long, and often cellular, so that the distinction between

the trachea and the lung is sometimes difficult of recognition, and the hinder part of

the long lung is frequently destitute of cells, forming a simple sac, which probably

serves as a reservoir of air. The other internal organs are also much elongated, in

accordance with the general form of the body, and the gall bladder is often separated

from the liver by a considerable interval .

Divisions. The classification of these Reptiles presents considerable difficulties,

and scarcely any two authors are agreed as to the limits of the subordinate groups, or

the order in which they should be arranged. The general arrangement here adopted is

much the same as that given by Dr. Gray in his Catalogue of the Snakes in the British

Museum. He divides the order Ophidia into two sub-orders, the l'iperine, or essen-

tially venomous Serpents, with weak jaws, of which the upper is entirely destitute

of teeth, except the two large poison fangs, and the Colubrine Snakes, which are, for

the most part, harmless , although the upper jaw, in many species, bears fangs, besides

the ordinary solid, maxillary teeth .
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SUB-ORDER I.-VIPERINA.
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General Characters.-The Viperina, or Venomous Snakes par excellence, are

distinguished from all others by the peculiar arrangement of the teeth in the upper

jaw. The true maxillary bones are reduced to a very small size, capable of a great

amount of motion, and bear a single pair of long curved fangs, which can be laid

flat in the mouth during repose, or erected when in action by the agency of peculiar

muscles. These are the only teeth supported by the maxillary bones ; they are perfo-

rated throughout by a slender canal, which communicates with a large gland situated

in the head, behind and under the eyes. This secretes the venomous fluid, which

passes through a duct to the base of the tooth, and thence through the canal in its

interior, until it is injected into the wound made by the bite ofthe Serpent . Its propul-

sion is effected partly by the contraction of the proper walls of the gland, and partly by

the pressure of the muscles of the jaws, which act upon it during their contraction

(Fig. 77) . The poison which is thus injected into the wound mixes with the blood,

and is then carried into the circulation, when it speedily produces an injurious effect,

giving rise to an altered condition of the

blood, which, if the poison be present in

sufficient quantity, quickly renders it inca-

pable of supporting life. In fact, a bite

from one of the large poisonous Snakes of

tropical climates is generally fatal, even to

man, if the animal be in a vigorous con-

dition and provided with a good supply of

poison ; but a bite from a similar Snake,

after it has nearly exhausted its venom by

previous attacks, may give rise to little or

no inconvenience. It is remarkable, also,

that the effect of the poison of these crea-

tures is verydifferentwith different animals ;

the cold-blooded species in general appear to be almost indifferent to its effects, whilst

most warm-blooded animals soon expire when a sufficient quantity is injected into their

veins. Various means of preventing the injurious effects of the bite of these reptiles

have been proposed, and the natives of most countries in which they abound have

their favourite antidotes for the wounds inflicted by them. The only means, however,

upon which it appears that much reliance can be placed, are those directed to pre-

venting the poison from getting into the circulation, and of these the principal consist

in sucking the wound-either with a cupping-glass or with the mouth, which may be

done without the least danger, the poison being quite innocuous when taken internally

-cutting out the wounded part, or burning it with a hot iron or with caustic applica-

tions. All these remedies must, however, be adopted immediately after the wound has

been received ; if any time be allowed to clapse the most distressing symptoms make

their appearance, and if these can be relieved by the administration of medicines,

which, however, appears somewhat doubtful, the patient generally suffers for a long

period from the effects of the bite.

Fig . 77.-Head of Rattlesnake, with the skin
removed.

n, nostril , poison-gland ; c, fang ; m , muscles

of thejaws; s, salivary glands.

Behind these there are some rudimentary teeth, which, however, are only developed when

required to replace the fangs, if these have been destroyed by accident .
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The remainder of the teeth of the Viperina, consisting of two rows in the palate

and a row in each side of the lower jaw, are generally of small size and weak. The

head is broad, and more or less triangular, broadest behind, so that the boundary

between the head and the neck is very distinct ; and the surface of the head is also

generally scaly. All these Snakes, as far as we are aware, are ovo-viviparous, and,

according to Cuvier, the term Viper, applied to the best-known species, is derived from

this circumstance,-he regards it as a corruption of " vivipare."

Divisions.-The Viperine Snakes form two families,-the Crotalida or Rattle-

b

Fig. 78.-Rattlesnake ( Crotalus horridus).

snakes, and the Viperidae or Vipers. The

former family, which includes not only the

true Rattlesnakes, so abundant in all parts of

America, but also a considerable number of

spccies distributed in other warm regions, is

particularly distinguished by the presence of

a deep pit on each side of the the nose, situ-

ated beneath, and usually a little behind, the

nostril. This pit, the purpose of which is

still unknown, is lined with small plates. The

head is broad and flat, scaly on the crown,

and furnished with small shields only on the

sides and nose. The teeth are very small, but

the poison-fangs are exceedingly large and

powerful ; and these Snakes must be regarded

as the most dangerous of the order. The belly

is covered with broad shields.

The best known examples of this family

are the Rattlesnakes, which positively swarm

in the forests of America, extending even as

far north as Canada.

These Reptiles are distinguished from all other Snakes by the presence of a peculiar

appendage at the extremity of the tail, composed of several horny pieces loosely

articulated together, which produce a sort of rattling noise when the animal is in

motion. The number of pieces of which this rattle is composed increases with the

age of the animal, and it is said that a new one makes its appearance after every

change of skin. The use of this appendage to the animal is not very apparent, and

we cannot agree altogether with some of the older writers, who regard it as a kind

dispensation of Providence to give a timely intimation to the traveller that he is in

the vicinity of such a dangerous neighbour. It has been supposed that the Rattle-

snake employs its rattle to startle the squirrels and other small animals, upon which

it feeds, from their repose, and that these, being deprived of the power of making

their escape, from the terror inspired by this unexpected proximity of their enemy,

fall easy victims to its voracity, but this, like the accounts of the fascinating power

exercised by the Rattlesnakes upon their prey, is scarcely borne out by facts. The

Rattlesnakes are sluggish creatures, and rarely attack man, unless greatly provoked.

The usual size of the common species (Crotalus horridus, Fig. 78) is from four to six

feet, but specimens have been met with measuring eight feet in length. The bite

of a large Rattlesnake is usually fatal, at least if the fangs penetrate to a sufficient

depth to introduce the poison well into the circulation. Death is said sometimes
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to ensue in less than two minutes after the infliction of the wound. A dog, bitten

by a Rattlesnake of four feet long, has been known to die in less than a quarter

of a minute. The Indians of America possess many supposed remedies for the bite

of these terrible Snakes ; but it seems probable that these, if useful, can only be

advantageously applied to slight bites, which would not, of themselves, have

proved fatal. Notwithstanding the formidable weapons with which these creatures

are armed, the pigs in some parts of North America are said to destroy and feed

upon them with avidity, and by some of the human inhabitants of that country,

the Rattlesnake is regarded as by no means uupalatable food.

Those of the Crotalida in which the tail is destitute of a rattle, have that

part of the body furnished with a sort of spine. These Reptiles often equal the

Rattlesnakes in size and in the power of their venom, but many are, perhaps, still

more dangerous, as they are exceedingly active animals, and are always ready to

make use of the terrible weapons with which they are armed . The most dreaded

serpent of the West Indian Islands, the Craspedocephalus lanceolatus, belongs to this

group ; it attains a length of six or seven feet, and inhabits the cane-fields, where it

lives principally on the rats which abound in such situations, and when in pursuit of

prey, or of any object of irritation, it frequently performs considerable springs. The

Crotalida of the eastern hemisphere are confined to the Asiatic continent and islands.

The second family of this sub-order, the Viperidæ, is composed ofthe Vipers ofthe

Old World, which are distinguished from the Crotalidæ by the absence of the pits in

the sides of the face. The species of this family are entirely confined to the Old

World, in the hot climates of which they are exceedingly abundant.

The common European Viper (Pelias Berus) is a well known example ; it occurs in

all countries of Europe, from Sweden and the north of Russia, to the shores of the

Mediterranean . It is the only venomous Reptile found in Britain ; but in some parts

of this country it occurs in considerable abundance, generally inhabiting heaths,

woods, and hedge banks, in dry, stony districts. It rarely exceeds two feet in length,

and may be distinguished from the common Snake of our country-which, although

perfectly harmless, often undergoes a fate intended for its poisonous relative-by the

broad triangular head, and by the shortness of the tail, characters which it possesses

in common with all the other Viperine Snakes. Its general colour is yellowish-brown

or olive, the back marked with a double series of black spots, and the sides paler, and

spotted with black. The spots of the back are often confluent, so as to form a series of

transverse black bands, and other varieties sometimes occur, some of which have been

described as distinct species. The poison of the Viper is by no means so powerful as

that of some of the larger tropical species of venomous Serpents, but is still sufficiently

so to produce exceedingly painful and injurious effects, especially in the warmer parts

of Europe. Conscious of its formidable weapons, the Viper stands upon the defensive

on the approach of a suspected enemy, unlike the common Snake, which always makes

its escape as quickly as possible. With the body closely coiled up, and the neck and

head raised and slightly thrown back, the Viper watches the object of its suspicion

until the latter approaches within its reach, when the head is immediately darted upon

it, a wound inflicted, and the poison injected, with the velocity of thought. Dogs are

not unfrequently struck in this manner, and at a recent meeting ofthe Zoological Society,

Mr. Yarrell stated, that when out shooting, he had seen two dogs bitten by Vipers.

The symptoms produced were very distressing-the dogs' heads swelled up, and they

became quite unable to proceed, and although they recovered from the immediate



382 THE CERASTES-THE COLUBRINE SNAKES .

effects of the bite, they were never afterwards of the least use. Two other species of

this family are found in the south of Europe, and the islands of the Mediterranean.

Ofthe exotic species the most celebrated is the Cerastes or Horned Snake (Cerastes

Hasselquistii), which is found abundantly in Egypt, and has acquired an historical cele-

brity from its having afforded Cleopatra the means of escaping from the disgrace of

forming an appendage to the triumph of her Roman conqueror. The Cerastes is a small

snake generally measuring from a foot to fifteen inches in length ; although some

specimens are more than two feet long. Above each eye in the male, there is a sort of

horn-like process , with the point directed a little forwards, which, although it cannot

be regarded as a weapon of any kind, yet adds greatly to the malignity ofthe creature's

aspect. The Cerastes is found in great plenty in the dry sandy deserts of Egypt, Syria

and Arabia, and probably in other parts of Asia and the north of Africa. It is said to

be exceedingly active in its movements, springing to a distance of three feet or more

when making its attack. According to Bruce, who has given a long account of its

habits, many of the inhabitants of the countries infested by the Cerastes, handle these

creatures with impunity, and even without their making the least attempt to bite ; and in

some cases, at any rate,this immunity is procured by constantly chewing certain roots and

washing the body with a particular vegetable decoction. Bruce adds that the drugs

were given to him, and that he several times " armed himself" to makethe experiment,

" but his heart always failed him when he came to the trial."

SUB-ORDER II.-COLUBRINA.

General Characters.-The Colubrine Snakes are distinguished from those ofthe

preceding sub-order by the greater strength of their jaws, and by having the maxillary

bones much longer and armed with solid conical teeth, sometimes intermixed with

fangs . The latter are, however, somewhat different in construction from those of the

Viperina, they are simply grooved or slit down one side, and although the sides of this

slit are oftenin close contact so as to form a canal in the interior of the tooth, they are

never amalgamated as in the Viperine Snakes. The fangs of the Colubrine Snakes,

moreover, are always immoveably fixed in the mouth, the different arrangement ofthe

maxillary bones necessarily preventing those movements by which the Viperina are

enabled to raise and depress their fangs at pleasure. The head generally tapers off

gradually into the neck, and does not present the triangular form which prevails in the

preceding sub-order, and the crown is frequently covered with shield-like plates.

Divisions.-The Colubrine Snakes may be divided into two great sections, accord-

ing as the maxillary bones are armed only with solid teeth, or with these mixed with

long, grooved fangs. The Snakes of the former group, which constitute the great

majority of the sub-order, are perfectly innocuous ; but the second section includes a

considerable number of venomous species . The latter may be again divided into two

groups ; the Venenosa, including the undoubtedly venomous species which have the

fangs placed at the anterior portion of the maxillary bones, with the solid teeth behind

them ; and the Suspecta, in which the fangs are situated at the back of the jaw be-

hind the common teeth. The venomous species form two families, the Elapide and

the Hydrophide.

The Elapide have a short, rounded head, covered with shields, and the nostrils are

placed on the sides of the snout close to its apex. The body is rounded, and the tail

round and tapering ; the lower surface is covered with shields , which are usually single

and transverse on the belly, but arranged in adouble rowunder the tail . The poison-fangs
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inthese animals are much smaller than inthe Viperine Snakes ; but such is the virulence

of their poison, that their bite is perhaps quite as dangerous as that of any other snake.

The skin ofthe neck is very loose, and the ribs of that part of the body are capable of

being extended and raised so as to dilate the skin into a sort of disc, which, from its

resemblance to a hood, has obtained for these

creatures the Englishname of Hooded Snakes,

with which the Portuguese Cobra di Capello,

by which they are perhaps better known, is

exactly synonymous. The Indian species,

Naia tripudians, to which the name of Cobra

di Capello properly applies, is also known as

the Spectacle Snake, from the existence of a

curious mark upon the back of the neck ex-

actly resembling a pair of spectacles in form.

This Snake attains a length ofthree or fourfeet,

or even more, and is certainly one ofthe most

dangerous of the venomous serpents. For-

midable as it is, however, a small mammife-

rous animal, the Mungoos (Herpestes griseus),

does not fear to attack it and usually with

success, the Snake on being brought intothe

presence of its seemingly contemptible enemy,

sometimes endeavouring to make its escape.

The Mungoos, of course, often gets bitten in these encounters, but it is said to be

acquainted with some particular herb which serves as an antidote to the poison of the

Snake. The Hindoos assert that the root of the Ophiorhiza Mungos prevents the ill

effects of the Cobra's bite. A very similar species, the Hoje (Naia Haje, Fig. 79), is

common in Egypt. Both these Snakes are commonly carried about for exhibition bythe

jugglers of their respective countries, the fangs being previously withdrawn. The

Snake is taught to raise the fore part of the body in the attitude which it generally

assumes when about to strike, and in this position it is made to move its head from

side to side with a sort of dancing motion, to the sound ofsome musical instrument .

Fig. 79.-Egyptian Hooded Snake (Naia

Haje).

The Hydrophide, or Sea-snakes, are distinguished from the Snakes ofthe preceding

family, with which they agree in the general arrangement of their teeth, by the com-

pressed form ofthe short tail, which is converted into a vertical oar. The body is also

compressed, and usually entirely covered with scales. The head is not distinctly

separated from the neck, and is usually covered with shields ; the nostrils are placed

close together upon the upper part of the snout, and provided with valves to close

them whenthe head is immersed in the water.

The Hydrophida are found exclusively in the seas of the warmer parts of the

eastern hemisphere, on the coasts of India, and off the islands ofthe Indian and Pacific

Oceans. Some of them occur as far south as the coasts of New Zealand and Australia .

Afew are found occasionally in salt water tanks and canals ; but they usually confine

themselves to the ocean, and rarely ascend beyond the mouths of rivers ; in fact, they

are said to be unable to live in fresh water. This is probably a mistake, as they are

strictly air-breathing animals, and often visit the shore, where, in fact, they deposit

their eggs. They are exceedingly venomous, and are regarded with great dread by

the fishermen, in whose nets they are not unfrequently caught. They are, however,



384 THE HARMLESS SNAKES.

eaten by the inhabitants of some of the countries on whose shores they occur. They

rarely exceed four feet in length.

The second group of Colubrine Snakes, with both fangs and teeth in the maxillary

bones (the Suspecta), includes a considerable number of species which are known to be

harmless, whilst others are reputed venomous by the natives of the countries in which

they occur, although, in most cases, it appears very doubtful whether they are really

deserving ofthis reputation. In these Serpents the solid teeth are placed in front of

the fangs, of which there are usually more than one on each side, which latter are

grooved or split along the convex surface, although it does not appear that they

communicate with internal poison glands. The head is usually covered with shield-

like plates.

Of these Snakes there are three families. In the first, the Homalopsida, the nostrils

are placed close together, and furnished with valves, as in the Hydrophida, which

these Serpents also resemble in their aquatic habits, although they reside entirely in

fresh water. They differ from the Hydrophide in the form of the tail, which is

elongated, round, and tapering. These animals are especially abundant in the rivers

and ponds of India and the islands of the Eastern Archipelago, where some of them

are reputed venomous, but apparently without reason. They sometimes attain a

considerable size.

The Dipsadida have a long, compressed, slender body, usually considerably nar-

rower than the head, which is covered with shields, and the scales, or rather plates,

which run along the back are considerably larger than the rest. Both jaws are some-

times furnished with fangs. The Dendrophide resemble the preceding in the form of

their bodies, and in the possession of a row of large scales along the dorsal region ; but

the head is not wider than the body.

The perfectly harmless Colubrine Snakes, or those in which the large fangs are

Fig. 80.-Common Snake ( Coluber natrix).

entirelywanting, may

be divided into three

families. In the first

of these, the Colu-

bride, or Snakes, of

which the common

Snake, or Ringed

Snake (Coluber natrix,

Fig. 80) of this coun-

try is a familiar ex-

ample, the head is

small, and somewhat

triangular, but little

thicker than the neck,

and covered with shield-like plates ; the nostrils are placed onthe sides of the snout, and

the eyes are small, and furnished with round pupils. The body is nearly cylindrical, and

the tail long and tapering ; the entire upper surface is covered with scales, the belly and

throat with broad transverse plates, arranged in a single series, and the lower surface of

the tail with two rows of similar plates. The mouth is large, and the jaws are furnished

with numerous teeth, which are usually of nearly equal size ; the intermaxillary bones

are never armed with teeth. No traces of the hind limbs are to be discovered in the

neighbourhood of the vent.
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The species of this family are excessively numerous, and their study is perhaps

one ofthe most difficult problems in zoology. They are distributed in all parts of the

globe, generally living on the ground, in damp woods and marshy places, where they

prey to a great extent upon the Batrachia, which usually abound in such situations.

Many of them are also inhabitants of the water; and most of those which dwell

habitually upon the ground take to the water with great facility.

The common Snake ( Coluber natrix) is tolerably abundant in Britain, and, indeed,

throughout Europe ; it frequents woods, moist bogs, and other sheltered situations, in

the vicinity of water. It is an elegant creature, usually about three feet in length, of

a pale olive colour, spotted with black on the sides, and whitish beneath. Immedi-

ately behind the head there is on each side of the neck a yellowish-white spot, which

gives the animal the collared appearance which has led to its name of Ringed Snake ;

behind each of these pale spots is a semilunar black one. The common Snake preys

upon almost any small animals that come in its way, such as insects, worms, small

birds, mice, &c.; but its chief diet usually consists of frogs,-and in pursuit of the

last-mentioned animals it has frequently been known to take the water. It deposits

its eggs in warm, moist situations, frequently selecting hot-beds and dunghills, where

the eggs are often found attached together, in the form of a necklace, to the number of

fifteen or twenty. The young are said not to make their appearance until the

following spring.

The common Snakes, like all the Reptiles inhabiting temperate and cold climates,

pass the winter in a state of torpidity ; a considerable number of them usually select

some suitable retreat, where they remain closely coiled together until the return of

mild weather recalls them to activity. It is generally supposed that Snakes change

their epidermis annually, and Dr. Shaw states that this takes place in the spring,

immediately after the animals have quitted their winter retreat . This, however, is

not exactly the case, for the casting of the epidermis appears to take place at different

intervals in different individuals ; some observers stating that the change occurs twice

in the year, whilst Mr. Bell says that he has known it take place four times in the

course of the summer. Occasionally, and especially when excited or irritated, the

Snake emits a most intolerable odour, although at other times it occasions no such

annoyance ; thus Gilbert White, in his " Natural History of Selborne," mentions the

case of a tame Snake " which was in its person as sweet as any animal, while in good

humour and unalarmed ; but as soon as a stranger, or a dog or cat, came in, fell to

hissing, and filled the room with such nauseous effluvia as rendered it hardly support-

able." Cuvier states that the common Snake is eaten in some places.

Several other species belonging to this family are found in the southern countries

of Europe. The largest of these is the Coluber Elaphis, which sometimes attains a

length of upwards of six feet. It is found in Italy and the south of France ; and

Cuvier states that it is most probably the Boa of Pliny. Another remarkable species is

the Esculapian Snake ( C. Esculapii), which is found in great abundance in the

neighbourhood of Rome, and is commonly represented by the ancients in their statues

of Esculapius.

Of the foreign species, we may refer to the Tropidonoti of North America, some of

which live almost entirely in the water, where they swim with great rapidity in

pursuit of frogs and fishes. None of them appear to exceed three feet in length, and

they are all of a gentle disposition, suffering themselves to be handled without

attempting to bite.

2 B



386 THE HARMLESS SNAKES-THE BOAS.

The aquatic species of this genus, Tropidonotus, frequently rest upon the branches

of trees overhanging the water, doubtless looking out for prey. The Heterodons,

which also inhabit the United States of America, have the snout pointed, and slightly

turned up at the apex, and possess the singular power of dilating the back of the head

and the neck when disturbed or irritated . Under these circumstances they usually

coil themselves up, raise the head in a threatening attitude, and hiss in the manner of

poisonous Snakes when about to strike, and they will even project the head at any

object that may be extended towards them ; but Dr. Holbrook states that he never

could get them to open their mouths, or bite, by any amount of irritation. The older

writers, however, attributed venomous properties to these harmless creatures, and

Catesby describes and figures one of them as " having the like fangs of destruction as

the Rattlesnake."

One of the most abundant of the North American Snakes is the Black Snake

(Coluber constrictor) , which is often six feet in length, and is entirely of a shining

black colour. It is an exceedingly active animal, climbing trees with great facility,

in search of the nests of birds, and, according to Catesby, pursuing rats into every

crevice of the houses.

This Snake has a singular habit, which often produces ludicrous results. The

inhabitants of the districts in which Rattlesnakes abound, usually take to flight the

moment they catch sight of a serpent, without waiting to ascertain whether it is

really one of these dreaded venomous Reptiles. The Black Snake, in such cases,

prompted perhaps by a spirit of fun, immediately starts in pursuit of the fugitive,

whom it generally soon overtakes, and, twining round his legs, brings him to the

ground, but without doing him any other injury. The Black Snake often robs !

hen-roosts, and is said also to be in the habit of skimming the cream off the milk in

dairies.

The second family of the fangless Colubrine Snakes is that of the Boide, including

those large serpents of tropical countries, which, from their enormous size and strength,

are almost as much to be dreaded as the venomous species. These Snakes are distin-

guished from the true Colubrida by the presence of rudimentary hind limbs, consisting

of a few small bones suspended in the muscles on each side of the vent, and terminated

by a sort of horny claw, which is visible externally. The head in these Snakes is

somewhat triangular, and slightly exceeds the neck in thickness , so that the distinction

between these two regions is rather more perceptible than in the Colubrida . The mouth

is very wide, extending far beyond the eyes ; both the jaws and the palatine bones are

armed with teeth, as are also the intermaxillaries occasionally. The head is usually

covered with shields, sometimes with scales ; the throat is scaly, and the belly covered

with transverse plates . The tail is usually rather short and prehensile- its lower

surface is covered with a double series of shields .

The snakes belonging to this family are frequently of gigantic size ; they are dis-

tributed pretty generally over the tropical parts of both continents. They may be

divided into three groups, of which the first, the Pythons, including the largest species

of the family, is distinguished by the possession of teeth in the intermaxillary bones.

They possess a strong prehensile tail, with two rows of plates beneath, and the labial

plates are deeply pitted. The Pythons are entirely confined to the Old World, and the

largest species, forming the genus Python, are found only in India and the islands of

the Eastern Archipelago. These snakes certainly attain a length of thirty feet ; and an

instance is on record of one of them measuring upwards of sixty feet in length, having
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been destroyed in the act of coiling itselfround a man who was lying asleep in a boat.

They frequently ascend trees, and lie upon the branches in a position which enables

them readily to drop upon any unfortunate animals that may pass their station ; and

both these and the Boas are said often to cling by the tail to some tree growing in the

water, when they float upon the surface at full length, lying in wait for animals that

maycometo the water to drink. They prey upon animals of such bulk as would seemto

render their swallowing them a matter of impossibility ; according to some writers, they

candestroy and gorge a buffalo ; but specimens capable of such feats of voracity appear to

berarely met with, althoughthere is no doubt that a good-sized Python will make away

with a goat or calf. The victim is destroyed by powerful compression, effected bythe

snake coiling its body round it and then gradually tightening the folds. In this

manner the body of the animal is reduced to a state fit for being swallowed, and this

operation, which is effected in the way already described, usually takes a considerable

Fig. 81.- Boa Constrictor.

time. Ifwe may believe the scattered notices of ancient authors, we may suppose that

in earlier periods, when the human population of the earth was less numerous, these

snakes attained still greater dimensions than at the present day . One instance of the

occurrence of a gigantic snake on the northern coast of Africa, must be familiar to
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most ofour readers ; we allude to the serpent which is said to have thrown the army

of Regulus into confusion, killing and devouring several of his soldiers, and destroying

others by squeezing them in its folds. The historian tells us, that this formidable

snake was only destroyed at last by assailing it with the military engines usually

employed in the siege of fortified places. This serpent is said to have measured up-

wards of one hundred and twenty feet ; its skin was sent to Rome, where it was sus-

pended in a temple, and remained for many years. It is, however, very doubtful

whether implicit faith can be placed in this account, as the ancients generally appear

to have had very exaggerated ideas of the size of the large serpents of Africa. Lucan

is not content with attributing to them the power of destroying oxen, but also subjects

even the elephant to their dominion !

In their habits the Boas exactly resemble the Pythons, from which they differ

principally in the absence of the intermaxillary teeth. The majority of these Snakes

are confined to South America and the adjacent islands, where some of them attain a

length of upwards of thirty feet. The best known of these is perhaps the Boa constric-

tor (Fig. 81 ), whose name has generally been applied to all the large snakes.

A third group is formed by the genus Eryx, and one or two allied genera in which

the head is rounded and not distinctly separated from the neck ; the intermaxillary

teeth are wanting, and the tail is short, obtuse, and not prehensile. These snakes,

which are comparatively of small size, are found principally in India and some of the

eastern islands. One or two species inhabit Turkey, Greece, and Egypt.

The Ophidia are concluded by the Tortricidæ, a small family of Serpents which are

often included amongst the Boida, as, like them, they are furnished with spurs at the

sides of the vent. They differ from these, however, in the small size of the mouth,

which only extends backwards as far as the eyes ; the bones ofthe upper jaw, also, are

firmly attached to the head, and the branches of the lower jaw, although quite

separate, are less extensible than in the other Snakes. These are small Snakes which

live upon the ground in the tropical regions of both hemispheres. They are slow in

their movements, and prey upon insects and other small animals. The Tortricidae,

in the structure of the head and mouth, appear to lead towards the next order, with

the serpentiform species of which they were formerly confounded.

ORDER II.-SAURIA.

General Characters.—As a general rule, the animals of this order are furnished

with four well-developed legs, and may come under the popular denomination of

Lizards ; but in a considerable number these organs are wanting, and in some cases it

is even doubtful whether these footless species should be referred to this or the pre-

ceding group. The only characters to which we can appeal in these cases are those

furnished by the structure of the head and jaws. In the Sauria the bones of the upper

jaw and face are firmly attached to the skull, so that they are quite incapable of any

independent motion ; and the mastoid and tympanic bones, which give support to the

lower jaw, and which in the Serpents are moveably articulated to the skull, and thus

enable the mouth to be dilated to a vast extent, are here united with the other bones of

the head, so that the lower jaw, instead of a loose triple articulation, moves only from

a single point. The branches of the lower jaw are firmly united in front by a suture,

so that the lateral dilatation so remarkable in the Snakes is rendered impossible.

Both jaws are always armed with teeth ; but these organs are generally confined

to the bones of the jaws, and rarely occur upon the palate. Like those of the Snakes,
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the teeth of the Saurian Reptiles are usually acutely conical and slightly hooked ; but

in some cases they are compressed, and occasionally dentated on the edges . The teeth

are never inserted into separate sockets, but simply attached to the surface of the jaw.

In some forms, however, the jaw is furnished with a furrow for the reception of the

base of the teeth, which is bounded externally by a ridge ; and each tooth not only

stands upon a slight bony eminence, but is also attached by the external portion of its

base to the inside of the ridge of the jaw.

The tongue exhibits two very distinct forms in these Reptiles. In some the tongue

resembles that of the Ophidia, being long, slender, horny, bifid, and inclosed in a sheath,

from which it can be protruded at pleasure, the front of the mouth being furnished with

a notch for the passage of the tongue when the jaws are closed ; whilst in others this

organ is thick and fleshy, attached to the back of the mouth, destitute of a sheath, and

only protrusible when the mouth is opened. This difference in the structure of the

tongue has given rise to a division of the order into two great groups, the Fissilinguia

or Leptoglossa, which exhibit the first modification, and the Brevilinguia or Pachyglossa,

in which the second form prevails.

The eyes in the Lizards are almost always furnished with distinct eyelids, and the

ear is generally visible externally. The structure of the skin and scales is usually

the same as in the Snakes, and the head is almost always covered with shield-like

plates.

The development of the extremities is very variable in this order, some species

being as completely destitute of external limbs as any of the Snakes ; whilst in others

the members are well developed. They are generally four in number, and when

present are always terminated by distinct toes, furnished with claws. An essential

character, by which the Saurian skeleton is distinguished from that of the Ophidian

Reptiles, consists in the presence of a sternum, to which some of the ribs are always

attached ; this bone increases in size in proportion to the development of the legs.

Divisions.-The immense number and great diversity of these animals render

their arrangement a matter of considerable difficulty, and authors are by no means

generally agreed as to the limits of the families, which are rather numerous.

The nearest approach to the preceding order is made by the Typhlopida, which, in

fact, stand upon a sort of debateable ground, some writers claiming them for the

Ophidia, whilst others refer them to the Lizards. They are small, worm-like creatures,

of a nearly cylindrical form, quite destitute of limbs ; the head is covered with shields,

and the tail is very short, and rounded off at the end. The eyes are very small, and

destitute of eyelids, sometimes rudimentary, and concealed under the skin ; and there

is no external ear. The bones of the upper jaw are firmly attached to the skull, and

the snout projects considerably in front of the lower jaw, so that the opening of the

mouth is situated in the under surface of the head. The surface of the skin is divided

by a series of transverse and longitudinal furrows, into numerous square plates, each

of which is furnished with a small horny scale. The dentition of these animals is

remarkable, teeth existing only in one of the jaws ; in some cases it is the upper, in

others the lower, jaw that is thus armed. These singular Reptiles are found in con-

siderable numbers in the warmer region of both hemispheres. A single species only is

found in Europe. They live in holes in the ground and under stones, burying them-

selves sometimes to the depth of three or four feet, during the rainy season. They

feed principally upon insects and worms, and are said to move with considerable

swiftness.
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Nearly allied to these are the Amphisbænidæ, which are also cylindrical, vermiform

Reptiles, with the skin annulated and divided into square shields by transverse and

longitudinal furrows. The head is of the same thickness as the neck ; the tail rounded

off and exceedingly short, so that the anus is almost at the extremity of the body ; and

the mouth is very small, and placed on the lower surface of the head . The tongue is

thick, short, not sheathed, slightly notched at the end, and terminated by two smooth

threads ; the teeth are placed in a single row in both jaws, which are generally

furnished with furrows for their reception, although in one genus (Tropidophis) the

teeth grow upon the margin of the jaws. The eyes are very small, destitute of eyelids,

and sometimes hidden under the skin ; the ear is also covered by the skin . The

majority are quite destitute of limbs ; but in the genus Chirotes there are very small

anterior legs, terminated by five toes. The only known species of this genus is the

C. lumbricoides, a native of Mexico, which grows to a length of about eight incbes.

Like the Typhlopidæ, the Amphisbænidæ are found principally in tropical climates,

and most of them are inhabitants of America. They live in the ground, and feed upon

insects and worms.

We now come to the true Lizards, in which the limbs are almost always developed.

These may be divided into two great sections, the Leptoglossa and the Pachyglossa, in

accordance with the structure of the tongue (see page 117) .

Of the Leptoglossa, distinguished by the bifid , sheathed, and protrusible tongue,

several species still retain a considerable resem-

blance to the Ophidian Reptiles. This is par-

ticularly evident in the first family, the Gym-

nophthalmida, in which the body is exceedingly

clongated and snake-like ; the limbs are either

rudimentary or altogether wanting ; and the eyes

are destitute of eyelids, and either covered by

a transparent capsule, as in the Snakes, or com-

pletely concealed under the skin. The skin is

covered with regular scales, imbedded in small

sacs, and lying over each other like those of

fishes. These imbricated scales are composed of

a mixture of bony and horny matter, and they

occur only in the Reptiles of this and the fol-

lowing family. The Gymnophthalmidae are

further distinguished from the two preceding

families by the great width of the mouth, which

extends considerably behind the eyes, and the

free exposure of the ear.

In

The Reptiles of this family exhibit a great

diversity in the development of the legs.

the Gymnophthalmi, there are four weak legs, ter-

minated bya variable number oftoes ; the Pygopi

(Fig. 82) and Lialides have the hinder limbs

developed in the form of undivided scale-like

organs, placed one on each side of the anus ;

whilst in the Aprasie the extremities are

entirely deficient . The majority of the species are inhabitants of Australia, but

Fig. 82. -Pygopus lepidopodus.

a, Vent and rudimentary legs.
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one or two are found in the east of Europe, and a single species occurs in the

West Indies.

The Scincida resemble the preceding family in the structure of their scales, but may

readily be distinguished by their well-formed eyes, furnished with distinct eyelids.

The head, which is covered with shield-like plates, is of a somewhat triangular form,

and a little pointed in front ; the ears are exposed ; the neck and body are nearly of

the same thickness throughout, and but little thicker than the back of the head.

The difference in the development of the extremities is even greater in this family

than in the Gymnopthalmidae ; some, like the common Slowworm (Anguis fragilis) of

this country, are entirely destitute of limbs, and so perfectly snake- like in their form

and appearance, that, until very recently, they were generally referred to the preceding

order. Others, such as the Brazilian Ophiodes, have two rudimentary limbs close to

the anus ; in others, the four legs are developed, but to such a small extent that they

would appear to be of little service to the animal ; whilst others, again, are furnished

with powerful limbs.

These Reptiles are generally of small size, and live, for the most part, in holes and

under stones, in dry sandy places ; they feed upon insects and worms. The only British

species is the footless Anguis fragilis, or Slowworm, a small snake-like creature, which is

vulgarly regarded as exceedingly venomous. So far from this being the case, however,

it is one of the most harmless of Reptiles ; and, instead of attempting to bite when

seized bythe tail, it will break off the captured portion and thus make its escape.

This brittleness, which is possessed in a remarkable manner by many Lizards, is due

to a peculiar action of the muscles, which is so violent in some species that they

actually fall to pieces when handled.

The species of this family are exceedingly numerous, and generally distributed

over the globe. One of the most noted species is the Skink (Scineus officinalis), a

Lizard of about eight or nine inches in length, which inhabits Egypt, Nubia, and

Arabia, runs with great swiftness, and when pursued, buries itself almost instantane-

ously in the sand. The ancients attributed extraordinary medicinal virtues to this

animal, which was formerly salted and dried, and sold in the apothecaries' shops. It

is now, however, going out of repute, even in the East. The West Indian Galliwasp

(Celestus occiduus) , a perfectly harmless Reptile, which is, for some reason, an object of

the most intense dread with the inhabitants of the West Indies, also belongs to this

family. A North American species, the Plestiodon laticeps, lives in holes of trees, often

at a height ofthirty or forty feet from the ground, where it frequently takes possession

of the deserted nest of a Woodpecker. When disturbed , the Lizard puts out his head,

which is very large, and of a bright red colour, in a most threatening manner ; and

when captured, his powerful jaws and strong teeth enable him to inflict a severe

wound, although it is not venomous, as commonly supposed by the inhabitants of the

United States.

The same variety in the development of the feet prevails in the next family, the

Chaleida, which, however, are at once distinguishable from both the preceding groups

by the nature of the dermal covering. Instead of the imbricated bony scales of the

Skinks, the Chalcidae are covered with scales of the ordinary reptilian character,

arranged in regular transverse rows ; the dorsal scales are usually strongly keeled, and

the keels frequently produced behind so as to form spines ; the sides are, in most

cases, furnished with a fold of skin, covered with granular scales . The eyelids are

always present, the ears generally exposed, and the tongue is short, fleshy, and notched
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at the tip. The species of this family occur for the most part in Africa and America ;

a few are found in the warmer parts of the Asiatic continent ; and a single species, the

Scheltopusik (Pseudopus Pallasii) , inhabits the south-eastern portion of Europe. The

last-mentioned Lizard bears a considerable resemblance, in the form of the feet, to

the Pygopus lepidopodus, figured on page 118. The Glass Snake of North America

(Ophisaurus ventralis), which is common in the United States, is remarkable for the

great facility with which it breaks ; it is said that when touched with a stick it will

immediately separate into several pieces. This, of course, can only apply to the tail,

which is considerably longer than the body.

In the Lacertida the body is clothed with scales, and the head with large regular

plates ; the head is distinctly separated from the neck, which is never furnished with a

pouch under the throat, or with any other appendages ; the eyes are provided with a

pair of moveable eyelids, and also usually with a nictitating membrane. The body is

elongated, and generally of a somewhat cylindrical form, terminated posteriorly with a

very long, tapering tail, which is often very much longer than the body. The feet are

well developed, and generally furnished with five distinct toes of unequal length.

The teeth are slightly curved, and inserted in a slight furrow of the jaw ; they are

hollow at the base, and are not very firmly attached to the bone.

These Lizards, which must be regarded as the types of the Sauria, are confined to

the countries of the eastern hemisphere, over the whole of which they are pretty

generally distributed. One species, the common Scaly Lizard (Zootoca vivipara) , is

found abundantly in this country. It frequents dry banks and sandy heaths, where it

may be constantly seen basking in the sun in warm weather, and watching for its

insect prey. It is excessively active and watchful, and disappears instantly on its

apprehending any danger, generally making for some thick bush. Like the other

species of the family it feeds upon insects of different kinds, apparently preferring

flies, in the pursuit of which it displays great agility. The common lizard is

viviparous.

Several other species inhabit the southern countries of Europe, and of these, one-

Fig. 83.-Lacerta agilis.

the Lacerta agilis (Fig.

83)-has been taken

in England. Another

species, the Green

Lizard (L. viridis), is

common in Jersey.

The most beautiful of

the European specics

is the Lacerta ocellata,

which occurs in Italy,

Spain, and the south

of France, and is also

met with in Africa.

This Lizard measures

more than a foot in

length, and is of a fine green colour, reticulated and spotted with black, and adorned

with blue spots on the sides of the body.

The Lacertida are represented in America by the Ameivida, which resemble them

in their general characters, but differ in having solid teeth firmly attached to the jaws,
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which are furnished with a deep furrow for their reception. The spines of this family

resemble their old-world relatives in habits. They live on the ground in woods and

hedges, and feed principally upon insects, although they not unfrequently also capture

small vertebrate animals.

Some of the Ameivas attain a large size, the Teguexin (Teius Teguexin), which

inhabits Brazil and Guiana, measuring sometimes as much as six feet in length. It is

a voracious animal, preying upon mice, frogs, and other small animals, and it is said

occasionally to visit the poultry-yards, to feed on the chickens or eggs. Its flesh is

highly esteemed in Brazil ; it is said to be white, and not unlike that of a fowl in

flavour. When pursued, the Teguexin does not allow itself to be taken without a

struggle ; it runs with great swiftness, and strikes such violent blows at the dogs with

its tail that they do not readily venture to attack it. When brought to bay, it fights

boldly, and inflicts severe bites upon anything that comes within its reach. The

species ofthe genus Ameiva arc elegant and inoffensive Lizards, which abound espe-

cially in the West Indies.

The l'aranide, which form the last family of the slender-tongued Lizards, resem-

ble the preceding families in the form of their bodies, and in the constant develop-

ment of the limbs, but differ from them in having the head and belly covered with scales

resembling those of the rest of the body, instead of the shield-like plates which form

the clothing of those parts in the Lacertida and Ameivida. The head is elongated,

and the tongue, which is very long and distinctly bifid, like that of a snake, is received

at the base in a membranous sheath. The tail is very long, usually compressed and

keeled ; and the feet large, and furnished with long toes, terminated by strong claws.

The species of this family are confined to the Old World, with the exception of a

single species, the Heloderma horridum, or Caltetepon, which is an inhabitant of

Mexico, and which is distinguished by the possession of furrowed fangs at the anterior

portion ofthe jaws,-a structure which gives some support to the belief in its venom-

ous properties entertained by the inhabitants of its native country. It differs so much

from the other species of the family, that Dr. Gray has founded a separate family (the

Helodermide) for its reception.

The best known species of the family are the Monitors, which inhabit the neigh-

bourhood of rivers,

where they are said

to give notice of

the presence of cro-

codiles by a sort of

whistling noise, and

this is probably the

origin of the name

Monitor, applied tothe

reptiles. A species of

this genus, the Moni-

tor niloticus, is com-

mon in Egypt, where

it attains a length of

five or six feet. This

animal is said to de-

Fig. 84.-Hydrosaurus Bellii.

vour the eggs of crocodiles ; and it is probable some such opinion was entertained by
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the ancient Egyptians, as the Monitor is frequently represented upon their monuments.

Similar species inhabit the neighbourhood of water in various parts of the Old World.

The Hydrosaurus Bellii (Fig. S4) occurs in Australia.

The other species of the family frequent dry sandy places . One species, the Psam-

mosaurus Scincus, is common in the Egyptian deserts ; it is supposed by some to be

the true Skink of the ancients,

Of the Pachyglossa, or thick-tongued Lizards, the first family is that of the

Geckos (Geckotida) , a group including a great number of species distributed in all parts

of the world. These Lizards are of a depressed form, with a distinct neck, and the

whole upper surface of the body is covered with granular scales. The eyes are large

and prominent, but furnished with no true eyelids ; the pupil forms a perpendicular

cleft. The ears are exposed, but small. The legs are short, and terminated by five

nearly equal toes, which are usually destitute of claws, but which are furnished beneath

with a peculiar apparatus for clinging, very similar in its action to that by which many

insects are enabled to walk upon polished perpendicular surfaces. The lower part of

each toe is dilated, forming

a sort of disc, the inferior

surface of which is com-

posed of numerous trans-

verse, notched laminæ, be-

tween which a sticky fluid

exudes. By means of this

apparatus the Geckos are Fig. 85.-The Wall Gecko (Platydactylus muralis).

enabled to run up a perpendicular wall with great facility, and even to

cross a ceiling with their backs downwards, a power which no doubt assists

them greatly in the capture of the flies and other insects which constitute

their principal food. They are nocturnal animals, and very active, moving

about with great rapidity, but without the least sound.

The Geckos occur in great abundance in warm climates. They are generally of a

repulsive appearance, and this is no doubt the reason why many of the species are

considered venomous by the inhabitants of the countries where they occur. Three

species are found in the south of Europe, of which the best known is the Tarentola, or

Wall Gecko (Platydactylus muralis), which inhabits all the countries bordering the

Mediterranean . It receives its name from its habit of living in the holes of old

walls.

The name Gecko applied to these Lizards is said to be an imitation ofthe sound pro-

duced by one ofthe species, the Gecko verus, or true Gecko, an inhabitant of India and

the neighbouring countries. They do not all emit a similar sound, however, for the

common species in the West Indies, Thecadactylus lavis, has received the name

of the Croaking Lizard, fromthe singular noise it makes. Mr. Gosse states

that this animal is to be seen and heard in every boiling-house in Jamaica, where

it reposes during the day upon the rafters. It is universally regarded as venomous

in the West Indies ; but this, as Mr. Gosse hints, is undoubtedly due to its repulsive

appearance.

The Iguanida constitute another exceedingly numerous family. They are frequently

of considerable size ; the head is usually broad and flattened, and frequently furnished

with comb-like ridges, or membranous lobes, and similar appendages are usually

continued along the back. Thethroat, also, is almost always furnished with mem-
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branous expansions of some kind ; these sometimes take the form of large, loose,

inflatable sacs, which are often brilliantly coloured, and sometimes constitute large

frills on the sides of the neck (Fig. 86). The eyes are always furnished with lids,

which can be completely closed ; the cars are freely exposed, and the tongue is short

and thick, and free only at the tip.

The Iguanidae are divisible into two

great sections, upon characters derived

from the teeth, and these also correspond

withthe geographical distribution of the

species. Thus the American species, or

the true Iguanide, have a deep furrow

in all thejaws, and the teeth, which are

often curiously flattened and toothed at

the free edge, are attached to the inner

surface of the jaw-bone. In the species

inhabiting the Old World, on the con-

trary-composing the sub-family Aga-

mide-the teeth always grow upon the

edge of the jaw.
Fig. 86.-Head of Chlamydosaurus Kingii.

The common Iguana (Iguana tubercu-

lata) whichmaybe regarded as the type of

the family, is a large Lizard, which attains a length of four or five feet, and is common

inall the tropical parts of America. It is of a greenish colour, mottled with a brighter

Fig. S7.-Iguana.

green, and banded with

brown on the tail ; along

the back runs a comb-like

crest, and the throat is fur-

nished with a large mem-

branous expansion, which

is also denticulated in front.

This Reptile is much sought

after in the countries where

it abounds, its flesh being

regarded as a great delicacy,

although it is said not to be

particularly wholesome. It

passes a great part of its existence in trees, and is commonly taken when resting

ona branch, by slipping a noose over its head, its captor whistling to it while engaged

in this operation. Its teeth have the crowns compressed and serrated, and it lives

principally upon fruits and seeds. It is said to take the water freely, and to swim

with facility.

One of the most remarkable of the American species is the Basilisk (Basiliscus

Americanus), which, although perfectly harmless, is certainly one of the most forbidding

looking of Reptiles. It is found in South America, and occasionally attains a

length of upwards of three feet. Instead of the comb- like dorsal ridge of the

Iguana, the Basilisk is furnished with a broad membrane running down the back,

and a second, still broader, on the upper surface of the tail, and these are supported

by a series of bones, consisting of the elongated spinous processes of the dorsal
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and caudal vertebræ, which give them exactly the appearance of long, perpendi-

cular fins. The crown of the head is also furnished with a curious pointed, hood-

like crest. This animal, like the Iguana, is principally an inhabitant of trees ; it

feeds on insects and other small animals, and is said to be quite at its ease in the

water.

Many ofthe Iguanidæ, in fact, appear to be partially aquatic in their habits, and

one species, the Amblyrhynchus cristatus, which is common on the Galapagos Islands,

passes the greater part of its time in the sea. Mr. Darwin, the first naturalist who

observed this Lizard, describes its habits in the following words :-" It lives exclu-

sively on the rocky sea beaches, and is never found-at least I never saw one-even

ten yards in-shore. It is a hideous-looking creature, of a dirty black colour, stupid,

and sluggish in its movements. The usual length of a full-grown one is about a yard ;

but there are some even four feet long. I have seen a large one, which weighed

twenty pounds. These Lizards are occasionally seen some hundred yards from the

shore, swimming about ; and Captain Collnett, in his voyage, says, ' they go out to

sea in shoals to fish.' With respect to the object, I believe he is mistaken ; but the

fact, stated on such good authority, cannot be doubted. When in the water the animal

swims with perfect ease and quickness, by a serpentine movement of its body and

flattened tail, the legs during this time being perfectly motionless and closely collapsed

on its sides. A seaman on board sank one with a heavy weight attached to it, thinking

thus to kill it directly ; but when, an hour afterwards, he drew up the line, the Lizard

was quite active. Their limbs and strong claws are admirably adapted for crawling

over the rugged and fissured masses of lava which everywhere form the coast. In such

situations, a group ofsix or seven ofthese hideous reptiles may oftentimes be seen on the

black rocks, a few feet above the surf, basking in the sun with outstretched legs."

Ugly as they are, these Lizards are quite harmless, their food consisting of sea-weed.

Many of the Iguanidæ are of the most brilliant green colour, with the large sac

beneath the neck of a beautiful orange tint ; when irritated or alarmed, however, they

quickly change this gay livery for a more sombre colour, and many of them become

perfectly black under these circumstances.

The Agamides, or Old World Iguanas, are principally inhabitants of the warmer

Fig. 88.-Lophyrus tigrinus.

regions of Asia and

Australia, and the in-

tervening islands ; a

few are found in the

south of Australia,

Van Diemen's Land,

and New Zealand,

and a few others in

Africa, from Egyptto

the Cape of Good

Hope. Intheir gene-

ral form, and in the

character of their

peculiar appendages,

they closely resemble

the American species ; but some of them are particularly remarkable. One of these

is the Chlamydosaurus Kingii (Fig. 86), which is not uncommon in the neighbourhood
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of Port Essington. The appearance of this Lizard is most extraordinary ; it is fur-

nished with a curious crenated membrane, forming a sort of frill or tippet round its

neck, and covering its shoulders. Each side of this singular appendage is furnished

with four cartilaginous plates, by means of which it can be folded up or extended, in

the manner of a fan, at the pleasure ofthe animal. This Lizard measures about two

feet in length ; it is a bold animal, fighting fiercely when pursued, and always extending

its broad ruff when in circumstances of irritation or danger.

A still more remarkable development ofthe dermal system is presented by the little

flying Dragons of the East Indies, which are furnished with a broad membranous lobe

on each side ; this is supported by the six first false ribs, which are extended straight out-

wards from the vertebral column. By the movements of these bones the Dragons are

enabled to stretch their broad lateral membranes, which thus form a sort ofparachute

to support them in long leaps from branch to branch. They are, however, quite

Fig. 89.-Dragon (Draco volans).

destitute of any power to strike the air, so that their flight is in fact nothing but a

floating through the air. The flying Dragons of the older writers are fabulous creatures,

and their descriptions are known to have been, in some instances, founded upon

articles manufactured for the express purpose of taking in the too credulous naturalist.

Some other species of the Agamides are worthy of notice. Amongst these we may

mention the Stellio vulgaris, a common Lizard in the Levant, and especially in Egypt,

where its excrements were formerly collected, and used as a cosmetic. Cuvier states

that the Mahometans destroy this animal wherever they see it, because, as they say,

it insults them by bowing its head in imitation of their motions when engaged in

prayer. A singular species of this group, from Australia, has been described by

Dr. Gray under the name of Moloch horridus. The whole surface of this Lizard is

covered with irregular plates and strong acute spines, and the upper surface of the

head bears two very large spines. The larger conical spines are hollow, forming only

a horny sheath, placed on a fleshy process of the exact form of the spine. Dr. Gray

says that this Lizard is the most ferocious looking of any with which he is acquainted,

the horns on the head, and the numerous spines on the body, giving it a most for-

midable aspect. The back of the neck is furnished with a large rounded protu-

berance, covered with granular spinous scales, and armed on each side with a long

conical spine ; this appendage greatly increases the singularity of the animal's

appearance.
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The last family of the recent Sauria is that of the Chameleontide, including an

animal which, with its property of changing its colour at pleasure, has probably been

familiar to most of us, by hearsay, from our earliest years. This family, which

includes only the single genus Chameleo , containing about eighteen known species, all

inhabitants of the Old World, is perhaps the most singular in the whole order of

Lizards. The Chameleons are all small animals, with a curious pyramidal, and usually

Fig. 90.-The Chameleon ( Chameleo Africanus).

angular head, distinctly sepa-

rated from the neck, a short,

thick body, which gradually

tapers from the region of the

shoulders to the point of inser-

tion ofthe hind legs, and a short

prehensile tail. The mouth is

very large ; the teeth are firmly

attached to the jaws ; the ears

are entirely concealed under the

skin, and the eyes, which are

very large and prominent, are

closely covered bya circular lid,

which is only perforated by a small round opening immediately in front of the pupil.

The legs are rather long and slender ; the feet are composed of five toes, which,

however, are divided into two opposite bundles, and the toes of each bundle so united

together by skin, that each foot may be described as forming a hand composed of a

single broad finger and thumb. By means of these grasping organs, aided by their

prehensile tails, the Chameleons climb about upon shrubs and trees in search of the

insects which constitute their sole nourishment, but they exhibit none of that agility

which renders many of the other small Lizards such interesting objects . All their

motions, in fact, are very slow, and give the spectator the idea of the most painful

caution; they are very sluggish, and sit for a long time motionless upon a branch,

only occasionally giving a scarcely perceptible sign of life, by moving one ofthe eyes,

which are capable of independent motion.

At first sight it would appear that a sluggish creature like this would have but little

chance of capturing a sufficient number of the active denizens of the air, which con-

stitute its only diet, to satisfy the necessities of its appetite ; but on examination we

find that the structure of the tongue of the chameleon is most admirably adapted to

assist in procuring food. This tongue is composed of a hollow tube, capable of extend-

ing itself with the rapidity of lightning to an enormous comparative length ; it is

terminated by a fleshy knob, which has a cup-like cavity in its anterior surface, and

this is always indued with a viscid secretion . When the chameleon has marked an

insect for its prey, it immediately darts the tongue at it with the most astonishing

rapidity, and rarely misses its aim, although the tongue is often protruded to more than

twice the length of the whole body ofthe creature. The fly, or other insect, is of course

drawn back with the tongue into the mouth. The difficulty of observing processes

which are effected so instantaneously, coupled with the fact that the chamæleon

can support a very prolonged abstinence without injury, led the ancients to the

opinion that this animal was nourished by air alone ; and this, which has frequently

furnished the poet with similes, is still, to a certain extent, a matter of popular

belief.
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Another curious subject connected with the chamæleon, and which has also been

much exaggerated, is its power of changing its colour. The variation in this respect

appears to be that the animal under certain circumstances passes gradually from its

natural pale gray colour, through pale green to yellow and dingy red ; and if the

exciting cause ofthe change be continued, it will finally become dusky violet, or nearly

black. The cause of this phenomenon is described as follows :-Beneath the transpa-

rent epidermis there is a great quantity of minute soft granules, which bear the dif-

ferent colours ; these are more or less extended , according to the quantity of blood that

reaches them, and the change of colour is thus effected.

The common chamæleon (Chamaleo Africanus, Fig. 90) , occurs in all the northern

parts of Africa, and also in India ; it has become naturalized in some parts of the south

ofEurope. Several other species are found in different parts of Africa.

The Chameleontida conclude the series of recent Sauria ; but we have still to notice

a few groups of fossil species which have no living representative. The first of these

is the family of the Palæosauride, characterized by their long, thin, pointed teeth,

which are imbedded in sockets in the furrow of the jaws, and thus make an

evident approach to the Crocodiles, to which the first specimens discovered were

referred. The hind legs were much longer than the anterior, and the toes were well

developed, and five in number on each foot. These Reptiles appear to have resembled

the Varanide in their general organization ; they are found in the new red sand-

stone.

Nearly allied to them is a small family, the Dicynodontidæ, which resemble the

Tortoises in the form of the head and jaws ; the orbits being completely closed, and

the jaws compressed, sharp and destitute of teeth, with the exception of a single pair

oflong fangs which project downwards from the upper jaw.

The Mosasauridæ differ from the preceding in having the teeth of the jaws compressed,

sharp-edged, and supported upon a socket in a shallow furrow of the jaws ; the palate

is also armed with teeth . The head was much elongated, and the mouth very wide ;

the limbs are imperfectly known, but the tail was compressed and resembled that of

the Crocodile. The Mosasaurida were gigantic Lizards, the remains of which occur

principally in the chalk.

The last family of extinct Lizards is that of the Dinosauridæ, a group of gigantic

Reptiles which appear to have made a nearer approach to the Mammalia than any

other members of their class . The teeth are usually inserted into separate sockets ;

and the crown of the teeth is either conical and sharp-edged, or notched somewhat

in the same manner as the teeth of the Iguana, and the mode in which they have

been worn down shows that they were employed in the mastication of vegetable

substances.

The structure of the skeleton is very remarkable. The sacrum is composed of five

amalgamated vertebræ, a structure which reappears amongst the Mammalia, but occurs

in no other Reptiles. The bones of the limbs are exceedingly strong, and appear to

indicate that the animals supported themselves at a greater height from the ground

than is usual with the Reptiles ; in fact, in almost all points of their osteology they

exhibit a wonderful analogy with the large Pachydermatous quadrupeds. This cir-

cumstance becomes still more remarkable when we consider that these gigantic

Reptiles, some of which attained a length of from thirty to forty feet, are found in the

oolitie and wealden formations, and that their place is taken very shortly afterwards

in the lower tertiary strata by these very herbivorous Pachydermatous Mammalia. It
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is supposed that the Dinosauridæ frequented the banks of streams ; and the abundance

oftheir remains in the Wealden formations, which are considered to represent the deltas

of ancient rivers, renders this supposition exceedingly probable.

There is another group of fossil Reptiles which, although the number of known

species is few, must be regarded as constituting a peculiar order. These are the

Pterodactyles (Fig. 91 ) , the remains of which are found principally in the oolites ;

they are particularly abundant in the neighbourhood of Solenhofen. These extra-

ordinary Reptiles had a very long head, with an enormously wide mouth, armed with

long teeth, which are inserted into regular sockets in the jaws. The whole skull, in

its form and in the ar-

rangement ofthe orbits,

presents a considerable

resemblance to that of

a bird ; and it appears

that in some cases the

teeth were confined to

the hinder portion of the

jaw, the anterior part

being covered by a sort

of horny beak. The

neck is very long, and

composed of stout ver-

tebræ ; the skeleton of

the trunk, on the con-

trary, appears weak, and

the vertebral column terminates in a short tail. The structure of the anterior limbs is

exceedingly remarkable, as nothing of the kind occurs in any other animal, whether

living or fossil. The shoulder-blade, which is by no means strong, gives support to a

short thick humerus, which in its turn bears the bones of the fore-arm, which are more

than twice its length. At the extremity of the fore-arm is a hand, composed of three

or four short slender fingers, forming its inner portion, and of an exceedingly long

outer finger, which is often equal to the body and neck in length. The hinder limbs

are elongated and slender, and terminated by four or five small toes.

Fig. 91.- Skeleton of Pterodactylus, with the supposed outline

of the animal.

It is generally supposed that between the elongated outer finger of the fore-hand

and the hinder limb a broad membrane was extended on each side of the body ; by

the assistance of which these animals were enabled to flutter about in the air like the

Bats, and probably, like these, in pursuit of the same objects, as the remains of insects

are not uncommon in the very strata where the Pterodactyles most abound. Ifthese

suppositions be correct,-and the only circumstance that tells against them is the

weakness of the scapular arch,-the resemblance between these singular creatures

and the Bats is exceedingly striking ; for they are evidently organized not only for

supporting themselves in the air upon their leathern pinions, but also for a certain

amount ofterrestrial progression, and indeed the portion of the anterior limbs that is

devoted to this purpose is much greater than in the Bats. It is, however, doubtful

whether a membrane extended in the place indicated could do more, considering the

general conformation of the creature, than support it in the air when leaping from place

to place, in the same manner as the membranous lobes at the sides of the little

Dragons.
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This is also the best place in which to refer to another group of extinct Reptiles,

which appears to be more closely allied to the Crocodiles than to any other order.

They are, in fact, placed in the same order as the Crocodiles by some authors ; but it

will perhaps be best to regard them as forming a distinct group, for which the name

of Enaliosauria has been proposed.

These Reptiles were generally of gigantic size, some of them attaining a length of

thirty feet or more ; they were exclusively adapted to an aquatic life, and from the

strata in which their remains are met with appear to have been entirely marine in their

habits. In the form of the head they greatly resembled the Crocodiles, and the jaws

were likewise armed with strong conical teeth inserted into distinct sockets. The eyes

were of large size, and surrounded by a circle of bony plates.

In the structure of the vertebral column these animals resembled the Fishes, and

differed from all other Reptiles with the exception of some of the extinct Crocodiles,

the bodies of the vertebræ being concave on both sides. The posterior extremity of the

vertebral column was continued into a tail, often of considerable length, and which

was probably furnished with a broad, fin -like expansion . The ribs were well developed,

and attached to a large sternum. The extremities were modified so as to form large

powerful paddles, presenting a considerable resemblance to the paddles of the Turtles

or the Whales. The scapular and pelvic arches supporting these organs were of large

size ; the fore and hind feet were represented by a number of small bones, laid close

together to form the paddles ; but the intervening bones of the legs were reduced to a

comparatively rudimentary condition. The skin appears to have been completely

naked.

These animals exhibit two very distinct forms. In the Ichthyosaurida, or Fish

Lizards (Fig . 92) , the body was completely fish-like in its form, produced posteriorly

Fig. 92.-Ichthyosaurus.

into a long tail, which was probably the principal agent in locomotion, the paddles

being of comparatively small size. The head was large, and produced into a long

pointed snout ; the upper jaw was composed principally of the intermaxillary bones ;

and the teeth were longitudinally striated . These formidable creatures, some of which

exceeded thirty feet in length, were inhabitants of the seas ; and their whole structure

being evidently adapted to the most active movements in the water, they must have

been exceedingly dangerous enemies to the other marine animals of those ancient

periods. Their principal food consisted of fishes, as appears from the fish-bones and

scales which are frequently found intermixed with their remains .

The remains of these gigantic Reptiles are found in the secondary formations, and

principally in the lias and oolite.

Nearly allied to these are the Nothosaurida, in which, however, the maxillary bones

reach nearly to the extremity of the upper jaw ; and the teeth, which are placed at a

greater distance from each other than in the Ichthyosaurida, are not striated . These

reptiles are found in the Trias.

2 c
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The second principal form is that of the Plesiosauride (Fig. 93) , in which the

head is of small size, and supported at the extremity of a long, flexible, snake-like

neck ; the body is short, and terminated posteriorly by a short tail, and the extremi-

ties are of much greater comparative size and power than in the Ichthyosaurida.

Nevertheless

there

be no doubt

can

from the ge-

neral confor-

mationofthe

Fig . 93.-Plesiosaurus .

Plesiosaurus

that its

movements in the water must have been far less active than those of the Ichthyosauri ;

and it has been supposed, not without probability, that it paddled along close to the

surface ofthe water, with its long neck raised and arched in the manner of that ofthe

swan, ready to be plunged into the water the moment some luckless fish or other

marine animal came within its reach ; or that it frequented shallow waters near the

coasts, where it could conceal itself in the midst of beds of seaweeds, or in other shel-

tered situations, whilst the great length of its neck would enable it to keep its head at

the surface for the purpose of respiration. However this may be, the structure of the

Plesiosaurida is one of the most singular in the whole class of Reptiles. They are

found principally in the lias with the Ichthyosauri, which they nearly equal in

length ; although, from the form of their bodies and the small size of the head, they

could never have been so active or so formidable as those gigantic Reptiles.

ORDER III -LORICATA.

General Characters.-This order, the first of those in which the anal aperture

is longitudinal and the dermal skeleton composed of bony matter, includes only the

living Crocodiles and some similar extinct forms. In the form of the body these

animals resemble the Lizards, with which, in fact, they have generally been arranged.

Their legs are always well developed, and terminated by distinct toes, which,

however, are frequently united by a swimming membrane.

The head of the Crocodiles is usually much elongated, being, in some species,

produced so as to form a long slender snout, and the maxillary bones extend nearly to

the apex of the upper jaw, the intermaxillaries being of small size, and forming only

its extremity. The palatine bones form a complete roof to the mouth, and separate

that cavity from the nasal passages , which communicate with the pharynx through a

complete foramen at the hinder portion of this bony plate. The lower jaw is articu-

lated to a process arising from the back part of the head, which projects backwards, as

in the Snakes, but is immoveably attached to the skull ; hence the mouth is very

wide, and when in the act of opening it appears as though both jaws moved, which, in

fact, was long believed to be the case. The lower jaw is composed of no less than six

bones on each side, arranged together in such a manner as to give the greatest amount

of elasticity and strength , with the least possible amount of material (see OWEN on the

Skeleton, Vol. I. , p. 209) , and it is only the last and longest of these bones that is

furnished with teeth.

The teeth are confined to the jaws, in which, however, they stand in a most

formidable and close array. They are inserted into regular sockets, and are of an
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acutely conical form, usually striated on the surface, as in the Ichthyosauri, with

which they also agree in the mode in which the old teeth are replaced, the new ones

pushing forward into the cavity of the root of their predecessors, and taking their

place when the old teeth fall out in consequence of the absorption of their roots .

One of the teeth in the lower jaw, on each side, is usually much larger than the

others, and fits into a notch or cavity in the upper jaw.

The cervical vertebræ are furnished with small false ribs, or rib-like processes,

which, by their contact, greatly diminish the flexibility of this part of the body, to

such an extent, in fact, that it is said the Crocodiles have considerable difficulty in

turning when on land, so that they may easily be escaped by a process of doubling.

The ribs are strong, formed each of two bones, and uniting below with a large sternum,

which is continued along the whole lower surface of the abdomen , and in this part of

its course gives rise to false ribs, which do not attain the spinal column. The caudal

vertebræ are furnished with long spinous processes, which give a compressed form to

the tail. The limbs are short and stout, but evidently incapable of supporting the

whole weight of the creatures ; when on land, accordingly, the belly rests upon the

surface, and they may rather be said to push themselves along than to run. The

anterior feet are furnished with five, the posterior with four, toes, of which the three

innermost on each foot are armed with claws ; the toes of the anterior feet are usually

nearly free, but those of the hinder pair are entirely or partially united by a

membrane.

The nostrils are situated quite at the extremity of the snout, and furnished with a

valve, bymeans of which the ingress of water into the nasal cavities can be prevented

when the animal is immersed in that element. The eyes are of considerable size,

placed far back upon the head, and furnished with well -developed lids ; their pupils

form a perpendicular slit when exposed to daylight. The external ear can be closed

at pleasure by a pair of valves. The tongue is large and fleshy, and immoveably

attached to the bottom of the mouth, a character which occurs in no other Reptiles ;

this induced the ancients to believe that the Crocodile was destitute of this organ.

The structure of the dermal skeleton in these animals distinguishes them at the first

glance from all other Reptiles. It consists of numerous large, square, bony plates,

developed in the leathery corium, and forming a complete shield, covering the dorsal

surface ; these plates are more or less distinctly keeled, and the keels on the caudal

plates are very high, forming a compressed ridge, which becomes double towards the

base. The lower part of the body is covered with a wrinkled skin , which contains

only small scale-like plates. The scales of the back of the neck are usually of peculiar

form, and frequently form two distinct groups, which have been denominated nuchal

and cervical shields. Their number, form, and arrangement are often employed as

characters for the discrimination of the species. Under the throat there are two small

orifices, which communicate with glands, from which the peculiar musky secretion

characteristic of these animals is produced.

The lungs do not penetrate into the abdomen, as in other Reptiles, and there is

even a trace of a diaphragm, or partition between the thoracic and abdominal cavities,

in the form of a few muscular fibres. In other respects their anatomy greatly resem-

bles that of the Lizards, except that the ventricles of the heart are completely separated,

and that the male generative organ is retracted within the cloaca, which opens exter-

nally by a longitudinal slit.

They are all oviparous animals. Their eggs, which are inclosed in a hard covering,
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are laid by the females in warm sandy places, or in a heap of mud and vegetable

matters, where they are hatched by the heat of the sun, and it appears that the parents

take no further care of their progeny. They abound in the fresh waters of all warm

climates, and are exceedingly voracious creatures , generally destroying their prey by

drowning it, although they are unable to swallow anything under water. They are

said to hide their prey for some days under water, until it begins to putrefy, before

they commence eating it.

Divisions. The recent Crocodiles form only a single family, but two others have

been established for the reception of some fossil forms. These are characterized par-

ticularly by differences in the structure of the bodies of the vertebræ. In the Teleosau-

ride these bones are concave at both extremities, like those of Fishes, whilst in the

Steneosauride they are convex in front and concave behind. In their general form the

Reptiles composing both these families closely resembled the Gangetic Crocodile

(Gavialis gangetica) ; their remains occur principally in the lias, oolite, and wealden

formations.

In the family Crocodilidæ, or true Crocodiles, including the recent, and some fossil

species, the bodies of the vertebræ are convex behind, and concave in front. In the

general form of the body these animals exhibit a very great similarity ; but the

structure of the head at once distinguishes the Gangetic Crocodile, or Gavial (Gavialis

gangetica), from all others. Inthis animal thejaws are produced to an enormous length,

forming a long slender snout, at the extremity of which there is a large cartilaginous

protuberance, in which the nostrils are situated . The teeth are very numerous, and

nearly equal in size throughout the whole of the jaws. The hind feet are palmated to

the extremities of the toes. This species is found abundantly in the fresh waters of

India, where it sometimes attains a length of twenty-five feet. It was known to the

ancients, Ælian mentioning the existence of a Crocodile in the Ganges which had a

horn at the extremity of its nose.

The Crocodiles properly so called, of which the common Crocodile of the Nile

(Fig . 8) may be regarded as the type, resemble the Gavial in most of their characters,

but the snout is oblong, obtuse and flattened, and two of the teeth in each jaw are

longer than the others, forming canines, of which those of the lower jaw are received

into a notch in the edge of the upper. Of these animals several species have been

described, and they are common to both hemispheres. The best known species is the

Nilotic Crocodile ( Crocodilus vulgaris) , which attains a length of twenty-five or thirty

feet, and is undoubtedly one of the most formidable and ferocious inhabitants of the

rivers of Africa. On land, from the difficulty which it experiences in turning quickly

round, the Crocodile is by no means dangerous ; but when in the water, his powerful

compressed tail enables him to move with great rapidity and in every direction in

pursuit of his prey. This consists, to a certain extent, of fish, but any animal of

moderate size that comes within his reach is equally welcome, and many instances are

on record of men being carried off by Crocodiles in crossing rivers. Dogs were said to

be a favourite food of the Crocodile, who seized them when they came to the edge of

the water to drink ; in fact the ancients believed that the dogs of Egypt were so well

aware of the Crocodile's predilection for their flesh, that they always ran along the

bank while engaged in drinking. Nearly allied and equally dangerous species are

found in the rivers of Western and Southern Africa, and in the rivers and tanks of

India and the adjacent islands. The Alligators of the West Indian Islands are also

true Crocodiles.
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A third group is formed by the Alligators ofthe American continent, which have a

broad, obtuse snout, and the canine teeth of the lower jaw received into a pit of the

upper. Their hind feet are never completely webbed, and in some instances the mem-

brane is almost entirely absent. These animals are pretty generally distributed over

the continent of America ; but are more abundant and attain a larger size in the

warmer regions. The best known species is the Alligator Mississipensis (Fig. 94), which

Fig. 94.-Alligator Mississipensis.

is common in the southern parts of the United States, where it inhabits both the rivers

and the pieces of stagnant water in the morasses. Its ordinary length seems to be from

fifteento eighteen feet, but it is occasionally met with oflarger size ; and Bartram says,

that in Florida the Alligators are sometimes upwards of twenty-three feet long. They

prey upon almost any animal that comes in their way, and Dr. Holbrook states that in

places where they abound no animal of the size of a dog can cross even small streams

without being dragged down, drowned, and devoured. They are also said to strike their

prey from the banks with their tails, bending the body nearly into a circular form, so

that the victim is thrown into the mouth, or at all events into its immediate neigh-

bourhood ; and there is no doubt that they defend themselves from danger by powerful

blows with the tail. At the approach of winter the North American Alligators bury

themselves in holes in the banks of their aquatic abodes, and pass the cold season in a
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state oftorpidity. At this time they are often dugout oftheirretreats by thenegroes, who

esteem the tail a delicacy, and Dr. Holbrook states that it is tolerable eating, although

Catesby found its peculiar taste and odour disagreeable. They are also takenby means

ofa shark-hook baited with a piece offlesh, at which they bite readily. In the spring

and early summer months, they make what Catesby calls " a hideous bellowing noise ;"

this is especially the case during the breeding season, when the males often have

tremendous combats amongst themselves.

ORDER IV.-CHELONIA.

General Characters.-The distinguishing characteristic of the Chelonian rep-

tiles, and the one which in fact enables us to recognize the members of this order at

the first glance, consists in their possession of a complete bony case, within which the

head and limbs can frequently be more or less completely retracted. This case consists

of two large bony plates, of which the upper, which is more or less convex, is called

the carapace, whilst the lower one, which is usually perfectly flat, is denominated the

plastron. These two plates are united at their lateral margins, leaving an anterior and

"co

CO

dv

mp

p

fe

Fig . 95. -Skeleton ofa Tortoise, with the plastron removed.

cv, cervical vertebra ; co, coracoid bone ; dr, dorsal vertebræ ; 7,

ribs; mp, marginal plates ; t, tibia ; p, pelvis ; f, fibula ; fe,
femur; 8, scapula ; cl, clavicle.

posterior aperture for the

protrusion of the head, tail,

and limbs. Atthefirst glance

it would seem almost impos-

sible to refer these singular

animals to the ordinary ver-

tebrate type, but a little ex-

amination of their anatomy

shows that their different

parts are only modifications

of the same structure that

we have seen to prevail

throughout the preceding

groups.

When viewed from be-

neath (Fig. 95) the central

line of the upper shield or

carapace is seen to be com-

posed ofthe bodies ofthedor-

sal vertebræ, on each side of

which are seen the broad

flattened ribs, usually eight

in number on each side ,

which are immoveably at-

tached to each other by

dentated sutures. The ribs

run almost to the margin of

the carapace, whichhowever

is completed by a series of

bones called marginal plates,

which have been regarded as

analogous to the sternal or cartilaginous portion of the ribs in other Vertebrata, but
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which are now generally considered to be dermal bones. The costal plates, as the flat-

tened ribs are called, are also regarded as belonging partly to the dermal skeleton. In

some instances the ribs are only dilated near their basal portion, and taper off towards

the margin of the carapace, so as to leave considerable spaces between them, which

are covered only by the horny epidermal shields, or, in some instances, by a leathery

skin ; in these cases, however, the marginal plates are completely developed.

Externally the centre of the carapace is composed of a single series of bony plates,

supported upon the spinous processes of the vertebræ, of which they have been con-

sidered as mere expansions. It appears, however, that these also partly belong to the

dermal system, the spinous processes only taking part in the formation of eight of

these plates (the second to the ninth) , whilst the first, or nuchal plate, and some of the

last ofthe central plates of the carapace, are entirely developed in the corium.

The plastron, which usually consists of four pairs of bony plates, and of a single

median one, is regarded as consisting of a greatly expanded sternum, probably united

with peculiar dermal ossifications ; it is usually firmly attached by suture with the

marginal plates of the carapace, and thus forms a solid bony box, open at each extremity.

The outer surface of the whole of this bony case is covered with numerous horny epider-

mal plates, which vary greatly in number, size, and form, and which by no means cor-

respond in their arrangement with the bony plates beneath them. They do, however,

present some analogy in this respect, the horny plates of the carapace being generally

divisible into three groups, namely, a central series, the dorsal shields ; a series on

each side of these, the lateral shields ; and a series surrounding the whole carapace, the

marginal shields.

From either extremity of the fixed portion of the vertebral column, which, with its

appendages, constitutes the case or shell of these animals, projects a flexible portion of

the same column. The anterior flexible portion consists of the cervical vertebræ, which

are quite destitute of transverse processes , and are thus endowed with so much freedom

of motion, that, although the neck is not unfrequently of considerable length, it can

frequently be retracted, together with the head, beneath the carapace. The skull is of

a semi-oval form, abruptly truncated behind and somewhat pointed in front, and the

orbits are completely inclosed. The jaws are strong, but short, and the upper jaw and

palatine bones are firmly attached to the skull. There is no appearance of teeth in any

part of the mouth, but the jaws are very sharp at the edge and covered with horny

plates, so that they present a considerable resemblance to the beak of a bird. The tail,

or posterior moveable portion of the vertebral column, is composed of numerous ver-

tebra ; it is usually short and tapering, but sometimes attains a considerable length.

The most singular point in the remaining osteology of these animals, is the fact

that the scapular arch, which is usually applied to the exterior of the ribs, is here

completely hidden within the bony case. The scapula, or shoulder blade, articulates ,

with the carapace, and the clavicle with the plastron , and there is a third bone of large

size (the coracoid bone) which assists in the formation of the shoulder joint, but instead

of articulating with the sternum, as in the Birds, has its posterior extremity free. The

pelvic arch is immoveably attached to the interior of the carapace . The limbs are

always four in number, and fully developed, but short and stout ; they exhibit several

modifications of form, which are characteristic of the different families. All these

moveable portions of the animals are merely covered with a sort of scaly skin.

In their general internal structure the Chelonia agree pretty closely with the other

Reptiles. The heart is composed of three cavities, the partition between the ventricles
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being very incomplete, so that the venous and arterial blood can mix freely in that

cavity. The lungs are of very large size, and extend far into the cavity of the body ;

but as the ribs are immoveable, respiration is effected, as in the Batrachia, which are

destitute of those bones, by a process very analogous to swallowing . The tongue is

short, fleshy, and completely moveable ; the ears are distinctly visible, and the eyes

well formed, and furnished with moveable lids. The urinary bladder is of large size,

and discharges its contents into the cloaca, which also contains the male generative

organ, and opens by a longitudinal slit, or a circular orifice, in the base of the tail.

The Chelonian Reptiles are usually sluggish and inactive animals, the slowness of

the terrestrial species being even proverbial. They are, however, exceedingly tenacious

of life ; they will live for a long period without any nourishment, and will even continue

to give signs of life for some time after they have been deprived of their heads. They

are found principally in the warmer regions of the earth, where they generally subsist

upon vegetable substances, although many of the aquatic species also devour small

animals. They are oviparous, and the eggs are covered with a hard shell.

Divisions.—These Reptiles may be divided into five families. In the Cheloniida

or Turtles, which are pre-eminently aquatic in their habits, the limbs are all converted

into large, flattened, fin-like organs, the toes being completely concealed by a common

skin. The anterior pair of members is always considerably longer than the posterior,

and both the anterior and posterior limbs are frequently furnished with one or two

nails on the outer margin, which, however, sometimes disappear as the animal increases

in age. The bony case of these animals is too small for the reception of the head and

limbs, and these parts are, consequently, always more or less protruded. The ribs are

narrowed towards the extremity, so as to have spaces between them at that point, and

the bony plates of which the plastron is composed are also separated by intervals ,

which are filled up with cartilage . The head is flattened above, and the jaws horny,

very sharp, and beak-like.

The Turtles are all inhabitants of the sca. They are excellent swimmers, and

rarely approach the shore except for the purpose of depositing their eggs, which they

do upon sandy coasts. Most of them feed upon seaweeds ; but a few also devour

Mollusca and other small marine animals. The flesh ofthe former affords a wholesome

and delicious food, and they are in consequence much sought after, and imported into

Europe in considerable quantities, whilst the carnivorous species are not only disagree-

able, but even unwholesome, or, according to some writers, poisonous, and these are

only collected for the sake of the abundant supply of oil which they yield.

The best known ofthe edible species is the Green Turtle ( Chelonia midas), which is

found abundantly in the seas of warm climates, and of which great numbers are

imported alive into the different European countries. In tropical climates this turtle

attains a length of five or six feet, and a weight of five or six hundred pounds ; its

flesh is exceedingly delicate, and, when not rendered indigestible by the ingenuity of

cooks, is regarded as a very wholesome food . The eggs of this, and, indeed, of all the

species of Turtles, are also caten and considered a great delicacy. At the Island of

Ascension, where these animals appear to abound to a greater extent than in any

other part of the world, they are generally taken by watching them when they visit

the shore to deposit their eggs ; they are then turned over on their backs, and in this

helpless position they remain until their captors, having secured as many as they

require in the same manner, carry them off to the ships. This, however, appears only

to apply to the larger individuals, as Sir J. Alexander states that the young ones,
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immediately on quitting the egg, scuttle down to the water, and that they are not seen

again until they are four or five hundred pounds in weight. In other places they are

taken by striking them in the water with a sort of harpoon, and Mr. Darwin describes

another mode ofcapture as practised at Keeling Island. He says, "the water is so clear

and shallow that although at first a Turtle quickly dives out of sight, yet, in a canoe or

boat under sail, the pursuers, after no very long chase, come up to it . A man,

standing ready in the bows at this moment, dashes through the water upon the

Turtle's back ; then, clinging with both hands by the shell of the neck, he is carried

away till the animal becomes exhausted and is

secured . It was quite an interesting chase to see

the boats thus doubling about, and the men dash-

ing into the water, trying to seize their prey."

Another important species of this family is the

Hawk's-bill Turtle (Chelonia imbricata, Fig. 96) , so

called from the curved and pointed form of the

upper jaw, which certainly presents no very dis-

tant resemblance to the hooked bill of a predaceous

bird. It is of a smaller size than the Green

Turtle, rarely exceeding three feet in length, and

its flesh is of very indifferent quality, if not abso-

lutely unwholesome ; but it is much sought for on

account of the beauty of the horny plates with

which the carapace is covered, which constitute

the true tortoise-shell of commerce. This Turtle

imbricata).

is found in the tropical scas of both hemispheres, Fig. 96.-Hawk's-bill Turtle ( Chelonia

and has also been known to stray into the Medi-

terranean. The best tortoise-shell, according to M'Culloch, " is that of the Indian

Archipelago ; and the finest of this quarter isobtained on the shores of the Spice

Islands and New Guinea."

One of the largest species is the Loggerhead Turtle (Chelonia caretta), which

presents some resemblance to the Hawk's-bill Turtle in the form of its upper jaw.

This animal not only inhabits the seas ofthe tropics, but also extends to a considerable

distance beyond those regions, and occurs not unfrequently in the Mediterranean.

Its size is sometimes enormous ; Dr. Shaw mentions a skull of this species, which

measured more than a foot in length, and was said to have been obtained from a

specimen weighing above sixteen hundred pounds. It is exceedingly voracious,

feeding principally upon Mollusca, the shells of which it crushes between its powerful

jaws. Its flesh is good for nothing, and its epidermal scales are thin, and want the

beauty which causes those of the Hawk's-bill Turtle to be so highly prized ; but it

furnishes a considerable quantity of an oil that burns well.

A species which appears to be usually still larger than the preceding is the Leathery

Turtle (Sphargis coriacea), which is remarkable in this group from its having the

surface of the shell covered with a leathery skin instead of the usual horny plates.

This gigantic Turtle, which certainly attains a length of about eight feet, and is said

to weigh as much as one thousand pounds, generally inhabits the Mediterranean, but

specimens occasionally occur in the Atlantic Ocean, and sometimes even reach the

American coasts. It has also been taken on the coasts of France and England.

Lacepède supposes that the shell of this animal was employed by the ancient Greeks
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in the formation of their lyres, which are said to have originally consisted of strings,

or wires, attached to the bones of some marine tortoise. The back of the carapace,

which is of an elongated cordate form, is marked by five longitudinal ridges ; and Dr.

Shaw considers that this resemblance to a stringed musical instrument may have given

rise to the appellation of " the lute," conferred upon this species in some continental

countries. Its flesh is ofno value.

In the second family, the Trionycida, or Soft Tortoises, the carapace is still more

incomplete than in the Turtles, the ribs being only expanded and united at the base,

and running out to the margin in the form of the spokes of a wheel. This imperfect

carapace is covered with a tough leathery skin, which is flexible at the margin, and as

in the Turtles, the head and limbs are incapable of being retracted within the bony

The head is rather small, and pointed in front ; the neck is very long ; the horny

jaws are covered with fleshy lips ; and the nostrils are produced into a short cylindrical

trunk. The feet are all short, and strong, furnished with five toes, which are united

by a strong web, and ofwhich three on each foot are furnished with claws.

case.

The Soft Tortoises live in the rivers of the warmer parts of Asia and Africa, and

one or two species are found in the North American waters.

Fig. 97.-The Snapping Turtle ( Trionyx ferox).

They are active pre-

daceous animals, feed-

ing principally upon

fish, but occasionally

concealingthemselves

amongst the reeds and

sedges of the banks,

whence they rush out

and seize birds and

small reptiles. Thus

the Trionyx ferox, or

SnappingTurtle (Fig.

97) , which inhabits the rivers and lakes of North America, destroys great quantities

of young Alligators ; and another species, the Trionyx niloticus, which is found in the

African fresh waters, is said to be equally destructive to the young of the Crocodile.

They seize their prey by suddenly darting forward the long neck, and, when provoked,

the Trionyx ferox bites very severely ; it is even said occasionally to attack men when

bathing, and to bite pieces out of them. Its flesh, however, is said to be superior to

that of any of the Chelonia.

The Chelydide, which form the third family, present a considerable resemblance to

the Trionycida ; but the head and neck are capable of being retracted to a certain

extent beneath the carapace, which is covered with horny shields. The head is broad

and depressed, with the nose usually prolonged into a proboscis, and the mouth is fur-

nished with soft lips ; both the head and neck are frequently adorned with membranous

lobes ofremarkable forms. The feet, which are not capable of being retracted within

the shell, are short and stout, furnished with five toes, which are more or less united

by a web, and of which either four or five are always armed with claws.

Like the Soft Turtles, these animals live in the ponds and rivers ofwarm climates,

where they feed principally upon Fish . The species figured Chelys matamata (Fig. 98)

is an inhabitant of South America, and was formerly very abundant in the rivers of

Guiana ; but it is said to have become scarce in that locality from the great numbers

that are taken for the sake of their flesh, which is considered very good.



THE LAND TORTOISES. 411

Nearly allied to these is the great family of the Emydide, the species of which are

very generally distributed over the globe. They agree with the preceding in the

structure of the feet,

but the carapace is

completely ossified,

and its bones united

by sutures ; the jaws

are horny, and desti-

tute of lips ; and the

head and neck can

be completelyretract-

ed within the front of

the shell. The nos-

Fig. 98.-Chelys matamata.

trils are placed at the apex ofthe snout, but not prolonged into a proboscis.

Like the preceding families, the Emydida are principally aquatic in their habits,

although their feet are certainly well adapted for terrestrial progression. They feed

upon small fishes and aquatic insects, and are generally of small size . They are

found most abundantly in warm climates, but some of the species extend far into the

temperate regions of the earth, several being inhabitants of the North American

continent, whilst two are found in Europe, of which one occurs as farnorth as Prussia.

The most remarkable species are the Box Tortoises ( Cistudo) , in which the plastron is

divided by a transverse suture into two portions, which are united together and with

the carapace by elastic ligaments, so that they are capable of being brought close to

the carapace, closing the apertures of the shell completely whenthe animal is retracted .

In some other species, on the contrary, such as the Alligator Tortoise (Chelydea

serpentina) ofNorth America, the limbs and feet are too large to be retracted within

the shell.

The last family is that ofthe Testudinida, or Land Tortoises, in which the carapace

is convex and solid, the ribs being united together throughout their length ; the

plastron is also solid, the feet short, stout, and somewhat clubbed, the toes being

almost entirely concealed under the skin, and terminated by blunt nails, of which

欢

there are usually five upon each of

the anterior, and four upon each of

the posterior feet. The head is

rather small, and covered with

shields ; the jaws are horny, and

destitute of lips. The head, limbs,

and tail can be completely retracted

within the cavity of the shell, and

in some cases the plastron is fur-

nished withmoveable lobes, bywhich

the aperture can be completely

closed . The surface of the carapace

is covered with horny shields, which

touch each other at the edges, and
Fig. 99.-Common European Tortoise ( Testudo græca), exhibit concentric lines of growth ;

from above and below.

at the hinder part of the carapace,

immediately over the tail, the shields (candal shields), which in the preceding
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familics are usually separate, are here united into a single broad plate. The

Land Tortoises are generally of small size. They are terrestrial in their general

habits, although most of them can swim when immersed in the water. They are

very slow in their movements, and live entirely upon vegetable matter. Like the

rest of the Chelonian Reptiles, they are far more abundant in warm than in temperate

climates ; a single species only, the Testudo græca (Fig. 99) , is found in Europe, and this

is confined to the countries bordering the Mediterranean. It is this species that may

be so frequently seen hawked about the streets of London during the summer.

One of the largest species is the Testudo indica, or Indian Tortoise, which some-

times attains a length of three feet, and a species of equal size, inhabiting the Galapagos

Islands, has been described by Dr. Gray under the name of Testudo planiceps. The

Indian Tortoise is also found in those Islands, and Mr. Darwin has given the following

interesting account of its habits.- "The Tortoise," he says, " is very fond of water,

drinking large quantities, and wallowing in the mud. The larger islands alone possess

springs, and these are always situated towards the central parts, and at a considerable

elevation. The Tortoises, therefore, which frequent the lower districts, when thirsty,

are obliged to travel from a long distance. Hence broad and well-beaten paths radiate

in every direction from the wells even down to the sea coast, and the Spaniards, by

following them up, first discovered the watering-places. When landed at Chatham

Island, I could not imagine what animal travelled so methodically along the well-

chosen tracks. Near the springs it was a curious spectacle to behold many of these

great monsters-one set eagerly travelling onward with outstretched necks, and another

set returning, after having drunk their fill. When the Tortoise arrives at the spring,

quite regardless of any spectator, it buries its head in the water above its eyes, and

greedily swallows great mouthfuls, at the rate of about ten in a minute. The

inhabitants say each animal stays three or four days in the neighbourhood of the water,

and then returns to the lower country. . . . . For some time after a visit to the

springs, the urinary bladder of these animals is distended with fluid, which is said

gradually to decrease in volume, and to become less pure. The inhabitants, when

walking in the lower district, and overcome with thirst, often take advantage of this

circumstance by killing a tortoise, and if the bladder is full, drinking its contents. In

one I saw killed, the fluid was quite limpid, and had only a very slightly bitter taste.

The inhabitants, however, always drink first the water in the pericardium, which is

described as being best." The Tortoises are exceedingly numerous in the Galapagos

Islands, and their flesh is said to be exceedingly delicate and good. Mr. Darwin says

it is largely employed, both fresh and salted ; and a beautifully clear oil is prepared

from the fat. When a Tortoise is caught, the man makes a slit in the skin near its

tail, so as to see inside its body, whether the fat under the dorsal plate is thick. If it

is not, the animal is liberated, and it is said to recover soon from this strange operation."

Small as the existing species of Tortoises are, it appears that in former periods of

the earth's history, at least one species of gigantic size belonging to this family

dragged its ponderous bulk over the soil of India ; this is the Colossochelys Atlas, the

remains of which were discovered in the Sewalic Hills by Falconer and Cautley.

Those gentlemen think it possible that this gigantic Reptile, which measured about

eighteen feet in length, probably existed down to the human era, and that it may thus

have given rise to the extraordinary traditions of the Hindoos, which attribute most

important parts in the creation of the world to gigantic Tortoises.

With the Tortoises we conclude the series of Reptiles, and pass now to the con-
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sideration of a class of animals which are as generally regarded with favour, as the

others with disgust and aversion.

CLASS IV.-AVES, OR BIRDS.

General Characters.-The class of Birds is undoubtedly one of the most dis-

tinctly circumscribed in the whole series of animals. Its position in the scale of classi-

fication is no less distinctly marked, for birds are evidently superior to the Reptiles, and

inferior to the Mammalia in many points of their organization ; and yet they cannot be

regarded as forming an intermediate group between these classes, which in reality

approach each other more closely than either of them do to the Birds. This may fur-

nish an additional argument against the views of those writers who consider the whole

Animal Kingdom as an unbroken chain, ascending step by step from the lowest forms

of organized existence, till it reaches its highest development in man.

The general form of the body in birds is oval ; the legs, two in number, are usually

placed in such a manner as to fall under the middle of the body, and the anterior limbs

are modified to form organs of flight. The head is usually ofsmall size, produced in front

into a pointed beak, which is covered with horny matter ; the neck is long and very

flexible, and the tail reduced to

a rudimentary condition. In

the clothing of the body birds

also present a remarkable dif-

ference from all other verte-

brate animals ; it consists of a

number of peculiar dermal

appendages, well known as

feathers, the structure ofwhich

will be explained hereafter.
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The skeleton of these ani-

mals is perfectly ossified, and

the substance of the bones

generally exhibits a greater

degree of hardness than in any

other Vertebrata . This soli-

dity and consequent weight of

the matter of which the bones

are composed, which would

seem to be out of place in ani-

mals intended for habitual resi-

dence inthe air, is compensated

for by a peculiarity in the

structure of the bones, which

occurs in no other group of

animals. The greater part of the bones are hollow, and their cavities are filled with

air, which passes into the interior through small openings seen on the surface of the

bone, which communicate with the numerous air-cells of the body. In some birds

which, although endowed with great power of flight, have bulky and heavy bodies,

these air-cavities are found in almost every bone, whilst in a few whose habits are

entirely terrestrial, nearly all the bones are destitute of air-cells. In young birds also,

Fig. 100.-Skeleton of Vulture.

tebra; cl, clavicle; h, 'humerus ; o, bones of forearm; ca,
vc, cervical vertebra ; vs, sacral vertebra ; rq, caudal ver-

carpus; ph, phalanges ; st, sternum; f, femur ; t, tibia; ta,

tarsus.
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which have not attained the power of flight, the bones are filled with marrow ; but

this gradually gives way to the ordinary air- cavities.

The structure of the skeleton is of course remarkably modified to suit the bird for

its aërial habits ; but the recognition of its different parts is by no means difficult.

The head is usually of small size, and the bones of the skull, which in young birds

are distinct, are generally completely amalgamated in the adults so as to form a

continuous bony capsule (Fig. 101) . The size of the skull and cerebral cavity is

usually much larger in proportion to the facial bones than in the Reptiles, and the

former often appears to predominate to a

still greater extent, in consequence of the

existence of large air-cells in the interior of

the bone. On the surface of the skull there

are usually several strong ridges for the

attachment of muscles ; the occipital foramen

is situated on the lower part of the back of

the skull, and the occipital condyle is simple,

convex, and sometimes globular, so as to

give the head great mobility. The openings

of the ears are placed on each side ofthe back

of the skull, close to the base, and immedi-

ately beneath these

are articulated the

tympanic bones, d

In front of the skull,

k

Fig. 101.-Skull of an Eagle.
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a, cranium ; b, tympanum ; e, tympanic bone ;

d, interorbital partition ; e, lachrymal bone;

f, its superior branch ; g, nostril ; h, upper

jaw; i, nasal fossal ; j, jugal bone ; k, lower

jaw.

which give support to the lower jaw.

on each side, are the orbits, which are usually of enormous

size, and very rarely completely inclosed ; they are separated

by a bony partition, which, however, is usually perforated.

The facial bones are produced into a beak of variable

length, which is attached to the skull in such a manner as to

retain a certain amount of mobility, although this depends

rather upon the elasticity of the material than upon an arti-

culation. Upon this the nostrils are seen ; they are very

variable in size, and the bony septum is frequently wanting,

so that the nostrils form a passage from side to side of the

beak. m

a

172

per jaw of Raven, seen

from beneath.

abbe, occipital bone; dd,

When viewed from beneath (Fig. 102) , the centre of the

sphenoid bone is seen to project in front of the occipital to a

considerable distance below the orbit ; this supports a more

or less elongated bone (the pterygoid) on each side, which runs

obliquely backwards, and articulates at its upper extremity Fig . 102.-Cranium and up-

with the tympanic bone. In front of this are the bones of

the upper jaw and palate, which are all firmly united together

in front. The intermaxillary bones constitute the greater

part of the edge of the jaw; the maxillaries give rise to a long

slender bone (the jugal bone), on each side, which is directed

backwards, and articulates with the tympanic bone.

palate is formed of a pair of large palatine bones and a

vomer; the former are continued backwards till they articulate either with the

The

temporal bones; ee, tym-

panic bones ; f sphenoid ;
99, pterygoid bones ; hh,

orbital plates ; i, palatine

bones ; jk,jugal bones ;
maxillary bones ; mm, inter-

maxillaries ; n, nasal aper-

ture.
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sphenoid bone or with the tympanic bones. The lower jaw is always articulated with

the tympanic bones ; it is composed originally of twelve pieces, and in some birds it

retains this condition for a considerable time ; but in the adult state these pieces are

always amalgamated so as to form a single bone. The jaws of birds are never armed

with teeth, but simply covered with a horny sheath, which undergoes an immense

number ofmodifications to suit it to the necessities of the different birds. Its structure

and modifications will be referred to hereafter.

The vertebral column in birds exhibits the same division into separate regions as

in the other Vertebrata ; but as the exercise of the faculty of flight requires great

solidity in the thoracic region, and the tail is very short, the only part of the spine

that exhibits any flexibility is the neck. This is usually of considerable length, and

consists ofat least nine vertebræ ; in the majority of birds, the number is from twelve

to fifteen, and in some twenty, or even more. The bodies of these vertebræ are

convex behind and concave in front, so that they are capable of great freedom of

motion, and the transverse processes are very strong, and exhibit a foramen at their

base, through which a portion of the arteries of the head and the main stems of the

sympathetic nerve pass upwards to the head. From the peculiar conformation of the

articulating surfaces of the vertebræ the neck is capable of describing very abrupt

curves, and in most birds it is held more or less in the form of an S, this being the

most favourable position for suddenly darting forward the head, a movement which is

constantly employed by many of these animals in the capture of prey.

The dorsal vertebræ are usually eight or ten in number, and vary from six to ten

or eleven. They are short and broad, firmly attached to each other, and not unfre-

quently anchylosed. They are furnished with spinous processes on their lower

surface, which project into the cavity of the body, and

serve to give support to the lungs . They have also dorsal

spinous processes for the attachment of muscles, and

transverse processes to which the ribs are articulated.

The latter, which articulate both with the transverse

processes and with the bodies of the vertebræ, are flat

bones, which unite by a moveable articulation with a

corresponding series of bones rising from each side of the

sternum (the sternal ribs) , which are analogous with the

cartilages ofthe ribs in other animals. To give increased

stability to this apparatus of ribs, each of them is fur-

nished with a laminar process, which passes obliquely

upwards and backwards, and is attached to the following

Eagle.

rib (Fig. 103) . In addition to these true ribs, which Fig. 103.-Ribs of the Golden

correspond in number with the dorsal vertebræ, there

are frequently one or two false ribs in front, which do

not reach the sternum, and the lumbar vertebræ are also

occasionally furnished with ribs, which resemble the true

ribs in structure, except that they want the laminar

processes.

aa, ribs ; bb, sternal ribs ;

cc, articulating surfaces for the

transverse processes ; dd, heads

of the ribs, articulating with

the bodies of the vertebræ ;

ee, laminar processes.

The lumbar and sacral vertebræ, which vary in number from seven to twenty, are

completely united, so as to form a single bony piece, the only indications of its com-

pound nature being afforded by the foramina which exist in its upper surface for the

passage ofthe nerves. With this elongated sacrum the pelvic arch is also amalgamated,
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so that the apparatus to which the hind limbs are attached acquires all the solidity of

a single bone. The tail is very short, and composed of from six to nine small vertebræ,

h

m

Fig. 1C4.- Sternal apparatus of the Golden Eagle.

which are capable of a

certainamountofmotion,

and are furnished with

strong transverse pro-

cesses. The last vertebra

is considerably larger

than its fellows, of an

oblong form, and set on

in a direction nearly per-

pendicular to the axis of

the body ; it gives attach-

ment to the muscles

which move the feathers

of the tail, and is, con-

sequently, of great im-

portance.

The sternum, which

occupies the anterior part

of the thorax, is of very

large size in most birds,

extending backwards

under the greater part of

the abdominal cavity.

It forms a broad plate,

concave on its internal,

and convex on its outer

surface, where it is also

furnished with a very

prominent keel, or ridge,

to which the powerful

muscles of the wings are

attached, so that the

greater or less develop-

abcdef, sternum; 9999, sternal ribs ; hh, coracoid bones; ment ofthis keel maybe
ii, scapula ; jj, clavicles.

taken as a criterion of

the power of flight of the bird to which it belonged . In the Ostriches, and other birds

in which the wings are so small that they are quite useless for flight, the sternal keel

is entirely wanting.

The upper part of the sternum also serves for the support of the bones of the

scapular arch, which are very firmly united together, so as to afford a solid point of

attachment for the anterior limbs. This arch consists of three bones on cach side

(Fig. 104), of which one, the coracoid bone, which is firmly articulated to a large

pit in the anterior angle of the sternum, gives the principal support to the

anterior member. At the superior extremity of the coracoid bone, which is the

strongest of all the bones of the shoulder, there is an articulating surface, which

assists in the formation ofthe cavity for the reception of the head of the humerus.
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This is completed by a corresponding surface on the anterior extremity ofthe scapula, or

shoulder-blade, which is also articulated at this part to the coracoid bone, and extends

backwards along the dorsal surface of the ribs, close to the spine. The arch is com-

pleted by the clavicles, which are usually anchylosed at their extremity, so as to form

a single V-shaped bone, which is commonly known as the furculum, or merry-thought.

The angle of union of the two clavicles is also sometimes anchylosed to the anterior

angle of the sternal keel ; but in most birds it is only attached to this point by

ligament. The upper extremities of the clavicles are articulated to the coracoid

bones and scapula, which they assist in supporting against the action of the powerful

muscles ofthe wings.

a

III

The bones of the anterior extremities are remarkably elongated to suit them for

the important part which they have to perform in supporting the bird in the air, but in

other respects there is no difficulty in recognizing them as modifications of the same

parts which occur in all other Vertebrata (Fig. 105). The humerus, which articulates

with the glenoid cavity of the shoulder,

is a cylindrical bone of moderate length,

but very stout. At its lower extremity it

exhibits two articulating surfaces for the

reception ofthe two bones of which the fore-

arm is as usual composed. These bones, the

radius and ulna, are much longer than the

humerus ; they are both of a cylindrical form

and thickened at the extremities, but their

size is very unequal, the ulna being much

stouterthanthe radius, which is usually very

slender. These are followed by two small,

rounded bones (the carpal bones) forming the

wrist-joint ; and these again by two elon-

gated bones, which are completely united at

their extremities, and represent the bones

of the hand (metacarpals) in man and other

Vertebrata. At the base of the united meta-

carpal bones, there is another small bone,

sometimes free, sometimes anchylosed, which

represents the thumb, and gives support to

the feathers ofthe pinion or bastard-wing ;

and they are followed by two short fingers,

of which one consists of two or three pha-

langes, whilst the other never contains more

than a single joint. The articulations of the

principal bones possess great freedom of mo-

tion in certain directions, so that in repose

the whole limb can be folded up in a very small compass, the bones taking a nearly

parallel position (Fig. 100).

Fig. 105.-Bones of the Wing of the Jer-
falcon. 1, elbow-joint ; 1 , wrist-joint ; 11,

knuckle-joint; a , humerus ; b, radius and
ulna; c, metacarpus ; o, rudimentary thumb;

1, 2, 3, 4, rudimentary phalanges of fingers.

The bones of the hinder extremities are always well developed ; but, except in the

Ostriches, the two sides of the pelvis are not united beneath. The bones of each side

are, however, completely amalgamated with each other, and with the sacrum. The

hinder limbs are composed of the usual bones. The femur, or thigh bone, is a

2 D
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short, stout, cylindrical bone, articulating with the pelvis by a small rounded head,

which is placed at right angles to the axis of the bone ; it is completely concealed

within the muscles of the body. The knee-joint is completed in front by a small

patella, or knee-cap, and the shank, which is much longer than the thigh, is formed

almost entirely by the tibia, the fibula being reduced to the form of a gradually attenu-

ated bone, which is usually attached to the tibia . The tarsus is composed of a single

cylindrical bone, of very variable length, which is generally covered only by a scaly

skin, and rarely feathered. The foot consists of from two to four toes, composed of a

variable number of joints ; the great toe is usually directed backwards. The arrange-

ment of the toes is, however, very variable in different groups of birds, to adapt

the feet for walking, perching, or climbing ; and these modifications will be referred

to hereafter.

The muscles of birds are generally of a very firm nature and of a deep red colour ;

the great mass of muscles is devoted to the movement of the wings, and attached to

the keel of the sternum . The sinews are beautifully white and glistening, and have a

great tendency to become ossified in certain parts of the body. This is especially the

case in the long tendons which pass down the tarsus from the flexor muscles of the

toes, which are of particular importance to the bird in perching, as, from their passing

over the back of the joint between the shank and tarsus, they are of

course stretched by the bending of this joint, which is constantly

observed to take place in a bird resting upon a perch ; the toes are

thus involuntarily made to grasp the object upon which the bird is

sitting, and by this means it remains securely fixed, even when the

voluntary action of the muscles is in abeyance, as during sleep.

The clothing of the skin in birds consists of the peculiar organs

well known as feathers, which, although they agree in their nature and

mode ofdevelopment with the hairs of the Mammalia, are of a far more

complicated structure . It is also to the great development of some of

these dermal appendages, the strong quill feathers of the wing, that these

animals are indebted for their power of flight ; and the existence of

similar strong feathers in the tail is also of great importance to them in

directing their course through the air.

A perfect feather (Fig. 106 ) consists ofthe shaft, or central stem-

which is tubular at the base, where it is inserted into the skin-and the

barbs, or fibres, which form the webs on each side of the shaft . The

basal portion of the shaft presents the appearance of a transparent,

horny, cylindrical tube, narrowed at the extremity which is inserted

in the skin. The upper portion, or true shaft, is always of much

greater length than the tube, and tapers gradually to the extremity ;

it is flattened at the sides, more or less convex on the back, and the

lower surface exhibits a strong longitudinal groove . It is composed

of a white, elastic, spongy matter, which is covered by a thin horny

sheath. The dorsal portion of this horny sheath envelops the whole

of the base of the shaft, and becomes continuous with the tubular

part of the feather. At the point where the complete horny tube com-

mences, the feather usually gives rise to a small supplementary shaft,

also furnished with barbs, which is denominated the plumule. This appendage is

confined to the feathers composing the general plumage of the bird, and even on

Fig. 106.

Quill Feather.

a, tube ; b,
shaft ; c, d,
webs.
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these it is not always present ; it is always wanting on the quills of the wings

and tail.

The webs are composed of numerous barbs, or small fibres, arranged in a single

series along each side of the shaft. These are slender prolongations of the outer

horny coat of the shaft ; they are inclined towards the apex of the feather, and are

usually of a flattened form, slightly concave on one side and convex on the other, so

that each barb fits closely into that immediately preceding it. Their margins are

furnished with a series of minute filaments, called barbules, by which the adhesion of

the barbs to each other is effected , thus giving a great degree of firmness to the web, and

these are not unfrequently also edged with still smaller fibres, to which the name of bar-

bules has been given. Towards the base of the shaft the barbs are generally of a loose

texture, and more or less disunited, forming the warm substance well known as down ;

this modification of structure is more particularly observable in the feathers of the

general plumage, in which the down often forms the greater part of the feather ; the

plumule is also a downy feather.

The two principal modifications of the feather are quills and plumes. The former

are distinguished by the great stiffness of their shafts, which enables them to become

the principal agents in aërial locomotion ; they are confined to the wings and tail. The

plumes constitute the general clothing of the body, and differ from the quills in the

greater delicacy of their texture.

Besides the common feathers, the skin of many birds , and especially of the aquatic

species in which the accessory plumules rarely exist, is covered with a thick coating of

down, which consists of a multitude of small feathers of peculiar construction ; each of

these down feathers is composed of a very small soft tube imbedded in the skin, from

the interior of which there rises a small tuft of soft filaments, without any central

shaft. These filaments are very slender, and bear on each side a series of still more

delicate filaments, which may be regarded as analogous to the barbules of the ordinary

feathers. This downy coat fulfils the same office as the soft woolly fur of many

quadrupeds, the ordinary feathers being analogous to the long smooth hair by which

the fur of those animals is concealed . The skin also bears a good many hair-like

appendages, which are usually scattered sparingly over its surface ; they rise from a

bulb which is imbedded in the skin, and usually indicate their relation to the ordinary

feathers by the presence of a few minute barbs towards the apex.

The development of feathers takes place in small sacs of the corium, or true skin,

which are at first completely closed, and which still continue to envelop the base of

the full grown feather. From the bottom ofthis sac a small prominence arises, which

is continued into the tube of the feather in the form of a vascular membrane, which,

however, dries up when the feather is mature, and then constitutes the shrivelled skin

which is seen in all quills, and commonly known as the pith.

Once or twice in the course of the year the whole plumage of the bird is renewed.

In many cases the new clothing is very different from that which it replaces, and in

birds inhabiting temperate and cold climates we can frequently distinguish a summer

and winter dress. This circumstance has given rise to the formation of a considerable

number offalse species, as the appearance of the birds in these different states is often

very dissimilar ; and it is only by an accurate study of the living animals, which is of

course almost impossible with many exotic birds , that such mistakes as these can be pre-

vented or rectified . Another fertile source of similar errors is to be found in the difference

which very commonly exists between the two sexes, a difference which is often so
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great that without particular information derived from the observation of the birds in

their native haunts, it would be impossible to refer the males and females to their

proper partners ; and the difficulty is still further increased by the fact, that the

young of all birds in their first plumage differ more or less from their parents, and

frequently only acquire their mature dress after the lapse of three or four years ;

the plumage undergoing a certain change at each moult. These circumstances

undoubtedly throw great difficulties in the way of the student of Ornithology, and

it is perhaps not much to be wondered at if we have sometimes half-a-dozen different

names for different states of the same species ; but it must also be confessed, that in

this, as in other departments of Natural History, the desire to describe new species

has often led to an unjustifiable multiplication of errors of this description.

In a zoological point of view the greatest importance attaches to the feathers of the

wings and tail, to which different names have been given. The quills are inserted

into all the bones of the wing, but the longest are those attached to the bones ofthe

hand, and to these the name of primaries is given.

B

H

B

H

The feathers supported bythe

fore-arm are denominated

secondaries, and those attached

to the humerus tertiaries.

The thumb also bears a few

quills, which form what is

called the alula or bastard

wing. These, and some other

feathers to which particular

names have been given, are

shown in the annexed cut

(Fig . 107) . The base of the

quills is covered by a series

of large feathers called the

wing coverts, which are also

distinguished into primary

and secondary. The feathers

ofthe tail are furnished with

numerous muscles, by which

they can be spread out and

folded up like a fan. Their

bases are also covered both

above and beneath by smaller

feathers, which are called the

tail coverts.

It is impossible to con-

ceive anycovering more beau-

tifully adapted to the peculiar

wants of these creatures than

that with which they are en-

dowed by nature. All the

feathers being directed back-

wards, the most rapid motion

Fig. 107.-A, ear coverts ; B, bastard wing ; CDE, wing coverts ;

F, primaries ; G, scapulars ; H, secondaries ; L, tail coverts.

through the air only tends to press them more closely to the body, and the warm air,
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confined amongst the inner downy fibres, is thus effectually prevented from escaping.

In the aquatic birds the feathers are constantly lubricated by an oily secretion, which

completely excludes the water. In the wings the quill feathers exhibit in the highest

degree a union of the two qualities of lightness and strength, whilst by their arrange-

ment they can be folded together into a very small compass.

The feathers usually cover the whole surface of the bird with the exception ofthe

mandibles and feet, and even the latter are sometimes clothed with feathers, but in

some cases different portions of the surface are naked, and covered only with a soft

Fig. 108.-Beak of Jer-falcon.

skin. These naked portions are usually

confined to the head, where the skin often

forms remarkable folds or wattles ; but in

some cases, as the Vultures, the whole neck

is bare of feathers.

The mandibles are always sheathed in

a horny case, usually of a more or less

conical form, on the sides of which the

nostrils are commonly seen. In most birds

the edges of this horny sheath are sharp

and smooth, but in some they are more

or less denticulated along the margins ;

the upper mandible is frequently hooked

at the extremity, as in the predaceous birds (Fig. 108) , where it serves for tearing the

prey, or in the Parrots, which

employ their beaks in climbing.

The beak is sometimes of enor-

mous size, asin the Toucans and

Hornbills (Figs . 109 and 110) ;

but in these it is of a light

spongy texture, so that the birds

exhibit far more activity than

might be expected from the dis-

proportionate bulk of their bills.

Fig. 109.-Beak of Toucan.

In the Ducks the bill is more or less flattened, and its texture is much softer than in

other birds ; it is furnished with

numerous nerves, and thus serves

as an organ of touch. In other

birds, the simply conical form pre-

dominates, although the bill ex-

hibits an almost infinite number of

particular modifications, to suit

the exigencies of different birds.

At the base of the bill there is in

many birds a circle of naked skin,

which is called the cere ; and in

others, which capture insects on

the wing, the hinder portion of the

gape is bordered by long bristles

(Fig. 111), which are of great service in preventing the escape of their insect prey.

Fig. 110.-Beak of Hornbill .
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The characters afforded by the form of the bill are of great importance in

classification ; and those derived from the structure of the feet

and the arrangement of their scaly covering are perhaps equally

valuable. In most birds the toes are four in number ; and in

the majority of these, three of the toes are directed forwards,

whilst the fourth or great toe is turned backwards (Fig. 112).

In some birds the posterior toe is wanting (Fig. 113) ; and in

the Ostriches one of the others is also deficient, and the foot

consists only of two toes. In the Parrots, again, the outer toe

is also turned backwards (Fig. 114), and the foot is divided into two pairs of toes, an

arrangement which enables these birds to climb with

Fig. 111.

Head of Goatsucker.

great facility, their feet being applicable to many of

the purposes of hands. In the Cuckoo and some

other birds the outer toe is capable of being directed

Fig. 112.-Foot of the Falcon.
Fig. 113.-Foot of the Bustard.

either backwards or forwards at the pleasure of the animal ; and in some ofthe Swallows

the whole of the toes are turned

forwards. The water birds have

the toes more or less united by a

web, which is usually confined to

the three anterior toes, but in some

species also extends along the side of

the foot to the great toe (Fig. 115).

The feetand tarsi are generally bare

offeathers, and covered with ahorny

skin, which is sometimes simply

granular, but usually more or less

Fig. 115.-Foot of the Gannet.

Fig. 114.-Foot of the Parrot.

distinctly divided into horny

plates, the form and arrange-

ment of which afford very

important characters for the

classification of these animals.

The toes are always terminated

by claws, which vary greatly

in their form according to the

habits ofthe animals. In the

predaceous birds they are very
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long, strong, curved and acute, constituting the formidable weapons with which these

creatures seize their prey; the

harmless perching birds have

long slender claws ; and the

scratching birds, such as the

common fowl and its allies, are

furnished with stout nails. The

latter are alsofrequently armed

with an accessory claw, at-

tached to the back ofthe tarsus

above the great toe (Fig. 116) .
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Fig. 117.-Digestive apparatus

ofcommon Fowl. e, œsophagus ;

j. crop; vs, ventriculus succentu-

riatus ; 9, gizzard ; p, pancreas ;

d, duodenum ; co, coca ; gi, large

intestine; u, ureter ; o, oviduct;
el, cloaca; i, small intestine ; f,

liver;of, gall bladder; c, gall duct.

- C

Fig. 116.-Foot of the Fowl.

In the structure ofthe digestive organs,

birds exhibit a great uniformity. The

œsophagus, which is often very muscular,

is usually dilated into a large sac, called

the crop, at its entrance into the breast ;

this is abundantly supplied with glands,

and acts as a sort of first stomach, in

which the food receives a certain amount

of preparation before being submitted to

the action of the proper digestive organs.

A little below the crop the narrow œso-

phagus is again slightly dilated, forming

whatis called the ventriculus succenturiatus,

the walls of which are thick, and contain a great num-

ber of glands, which secrete the gastric juice. Below

this the intestinal canal is enlarged into a third stomach,

the gizzard, in which the process of digestion is carried

further. In the granivorous birds the walls of this

cavity are very thick and muscular, and clothed inter-

nally with a strong horny epithelium, serving for the

trituration of the food ; but in the predaceous species

the gizzard is thin and membranous. The intestine is

rather short, but usually exhibits several convolutions ;

the large intestine is always furnished with two cœca.

The large intestine opens by a semicircular orifice into

the cloaca, which also receives the orifices of the urinary

and generative organs. The liver is of large size, and

usually furnished with a gall-bladder . The pancreas is

lodged in a sort of loop formed bythe small intestine
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immediately after quitting the gizzard. There are also large salivary glands in the

neighbourhood of the mouth, which pour their secretion into that cavity.

The organs of circulation and respiration in birds present a marked advance upon

those of Reptiles. They are not, however, separated from the abdominal cavity by a

diaphragm. The heart consists of four distinctly separated cavities-two auricles, and

two ventricles-so that the venous and arterial blood can never mix in that organ, and

the whole of the blood returned from the different parts ofthe body passes through the

lungs before being again driven into the systemic arteries. The blood is received

from the veins of the body in the right auricle, from which it passes through a valvular

opening into the right ventricle, and is thence driven into the lungs . From these

organs it returns through the pulmonary veins into the left auricle, and passes thence

into the ventricle of the same side, by the contraction of which it is driven into the

aorta. This soon divides into two branches, which by their further subdivision give

rise to the arteries of the body.

The lungs are of considerable size, and adhere to the ribs and inferior spinous

processes of the vertebral column. They are red spongy organs, and exhibit several

openings (usually four pairs, Fig. 118) on their surface, which lead into large air-sacs,

b

C

Fig. 118.-Lungs of the Apteryx.

t, trachea; v, pulmonary vessels ; p, lung ;

o, bronchial orifices ; bb, bronchial tube

opened.

Fig. 119.-Lungs and air-sacs of the

Östrich.

a, heart; b, stomach; cc, intestines ;

d, trachea ; e, lungs; fff, air-sacs,

withthe apertures through which they
communicate with the lungs.

hollowed out in the cellular tissue of the body (Fig. 119) . These air-sacs are in com-

munication with the cells in the interior of the bones, which thus receive a constant

supply of air. The air thus penetrates to all parts ofthe body, so that respiration goes

on with greater activity in birds than in any other Vertebrata, for a portion of the

blood is constantly in contact with air when passing through the capillaries of the body

as well as through those of the lungs. The consequence of this is that the blood attains a
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higher temperature than even in the Mammalia ; and as the clothing of birds is of a

nature to prevent the dispersion of this heat, the temperature of their bodies is con-

stantly very high.

The trachea opens into the oesophagus by a longitudinal slit a little behind the root

ofthe tongue. It runs down the neck in the form of a single tube, usually composed

of complete cartilaginous rings ; and in some birds which have a loud cry, such as the

wild Swan, it is convoluted, and received into a cavity of the front of the sternum.

In general, however, it runs straight to the lungs, before entering which it divides into

two branches. At this point there is usually a second larynx, furnished with an

apparatus ofmuscles, which is the principal agent in the production of the well-known

sounds emitted by many birds.*

The kidneys, which are frequently united, are situated in the posterior portion of

the abdominal cavity close to the sacrum ; their secretion is discharged directly

through the ureters into the cloaca. In addition to the kidneys, there is another

secretory organ situated on the surface of the tail ; it produces a fatty secretion,

which communicates a certain amount of greasiness to the feathers ; and this is

so great in the aquatic birds that their feathers are never wetted by immersion in

water.

In the development of the nervous system, also, birds exhibit a considerable

superiority over the reptiles. The brain is larger in proportion to the spinal marrow,

a

h

(1)

a

and the hemispheres of the cerebrum or true brain are especially

developed (Fig. 120). The cerebral hemispheres are smooth, and

quite destitute of the convolutions which are generally observable

on the surface of these parts

in the Mammalia ; and the

great commissure which

unites the hemispheres inthe

latter, known as the corpus

callosum, is also wanting.

The cerebellum is much

larger than in the Reptiles,

and distinctly grooved trans-

versely; it consists almost

entirely of the central por-

tion ; the hemispheres of the

cerebellum, which in the

Mammalia arealways ofcon-

(2)

Fig. 120.-Brain of the Sparrow.

(3)

(1). From above-a, cerebral lobes ; b, cerebellum ; x, bill ; z,
eyes. (2). From behind-a, cerebral lobes ; b, cerebellum;

c, optic lobes ; d, medulla oblongata. (3 ) . From beneath-a, cere-
bral lobes ; c, optic lobes; 1 , 2, 3, 4, 5, 6, six pairs of cerebral

nerves.

siderable size, and often form the greater part of that organ, being here usually

reduced to a comparatively rudimentary condition. The main stem of the sympathic

nerve, as already stated, passes up to the brain through the lateral apertures of the

cervical vertebræ.

The organs of the senses are also usually present in a tolerably high state of

development. The sense of smell, however, is but imperfect, the nasal cavity exhibits

but few convolutions, and in some birds the external nasal apertures are either entirely

wanting or reduced to a very small size. These orifices are generally placed on the

sides ofthe bill, or quite at its base, where they are frequently surrounded by a naked

The mechanism of the vocal organs in birds has already been described in the Treatise on

Physiology. See Organic Nature, Vol . I., page 143.
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skin ; but in the wingless Apteryx of New Zealand the nostrils are situated at the

extremity ofthe long bill.

The eyes of most birds are of large size, and the sense of sight appears to be

(1 ) (2)

Fig. 121.-Eye of the Owl.

( 1 ) scen from the side ; (2)
from the front.

a.

bony plates.

possessed by these animals in a state of great perfection.

The eyes are never concealed beneath the skin, as in some

Reptiles ; they possess but little power of motion, and, in

some cases, are immoveably fixed in the orbits . They are

furnished with two moveable eyelids, and with a nicti-

tating membrane. The structure of the eye itself (Fig.

121 ) is remarkable ; the eyeball is very large, but at its

anterior portion it is narrowed into a sort of neck, the

front of which supports the convex cornea. In this nar-

cornea ; b , sclerotica ; c, rowed portion of the eyeball there is a ring of small bony

pieces imbedded in the sclerotic coat.

The auditory apparatus is also well developed , and always opens externally on the

sides ofthe head ; but there is no external ear, the place of this organ being usually

taken by a circle of feathers placed round the opening. The tympanic membrane is

placed at the bottom of a very short and broad auditory canal ; attached to its inner

surface there is a single long ossicle. The tympanic cavity is of large size, and

communicates with numerous cells in the bones of the skull, and also by a short

Eustachian tube with the mouth. The labyrinth consists ofa small vestibule and cochlea,

accompanied by three semicircular canals. 1

The sense of taste, like that of smell, appears to be exercised very imperfectly by

most birds. In a few, such as the Parrots, the tongue is soft and fleshy ; but in the

majority it is covered by a horny coat, and appears to be reduced to the condition of a

mere accessory in the division of the food.

In their reproduction Birds are strictly oviparous, and even the phenomenon of

ovo-viviparous propagation does not occur amongst them. The eggs are always

inclosed in a hard shell, consisting of calcareous matter ; and, unlike the animals of

the preceding classes, Birds, instead of abandoning the hatching of their eggs and the

development of their offspring to chance, almost invariably devote their whole

attention, during the breeding season, to this important object, sitting constantly upon

the eggs to communicate to them the degree of warmth necessary for the evolution of

the embryo, and attending to the wants of their newly-hatched young, until the latter

are in a condition to shift for themselves.

Most birds live in pairs during the breeding season, which usually occurs only

once in the year ; and both sexes generally take an equal part in the care of the

young. They usually form a nest of some description for the reception of the eggs ;

this is composed of the most different materials, such as sticks , moss, wool, vegetable

fibres, &c. , and comparatively few are contented with a hole scratched in the ground

for the performance of the work of incubation : in fact, in many instances, the

work of these little architects must excite the admiration of every observer. The

nests of different individuals of the same species are generally not only of the

same form, but even composed nearly of the same materials ; so that an observer,

accustomed to the inspection of birds' nests, can generally tell at a glance the

species to which a nest belongs. The number of eggs laid is also very uniform in

each species.

In the structure and development of the egg, we find a great uniformity throughout
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this class ; and, as the phenomena in question have already been described in the article

on Physiology (Organic Nature, Vol. I. , p . 82) , it will be unnecessary to devote any

space to them in this place. We may, however, remark that the development of the

embryo takes place here in precisely the same manner as in the Reptiles. Notwith-

standing this general uniformity in the processes of reproduction, there is a remarkable

difference in the condition of the young birds at the moment of hatching, and this has

given rise to the division of the class into two great sections. In some, which usually

reside upon the ground, where they form their nests and hatch their young, the latter

are able to run about from the moment of their breaking the egg-shell, and the only

care of the parents is devoted to protecting their offspring from danger, and leading

them into those places where they are likely to meet with food. The others, which,

in fact, constitute the majority of the class, pass more of their time in the air, and

generally repose upon the trees, or in other elevated situations, where they also build

their nests ; and the young birds for some time after they are hatched remain in the

nest in a comparatively helpless state, their parents bringing them food, and attending

upon them most assiduously until their feathers are sufficiently grown to enable them

to support themselves upon the wing.

Another remarkable phenomenon presented by this interesting class of animals, is

the instinct which prompts many of them to change the place of their abode, in

accordance with the season of the year. In some cases these migrations are of com-

paratively small extent, the birds moving only from one part of a country to the other,

frequently for the sake of a supply of food ; but many species, which are commonly

known as birds of passage, perform long journeys twice in the year, visiting temperate,

oreven cold, climates during the summer, and quitting these at the approach of winter

for regions which enjoy a more genial temperature during this period of the year.

The Swallows, and many others of our small birds, are well-known examples of birds

which visit the temperate regions of Europe, and remain in these countries to breed

during the summer ; and a considerable number of other species, including several of

our aquatic birds, arrive in the temperate regions of Europe at the approach of winter,

their summer residence and breeding places being situated far to the north. The

winter quarters of our summer visitants appear to be principally the coasts of the

Mediterranean, and especially the northern parts of Africa . In their long journeys to

reach these countries, they are of course compelled to pass over a considerable expanse

of sea ; and before venturing upon this arduous portion of their voyage, they are

frequently found collected in vast flocks upon promontories which project towards the

place of their destination . Ontheir arrival on the opposite shore, many species are so

exhausted by their exertions that they may be taken by the hand.

Divisions. We have already observed that the class of Birds falls into two great

natural sections, in one of which the young are produced in such a condition that they

are capable of moving about immediately on their quitting the egg ; whilst , in the

other series, the young remain in the nest until they are completely fledged, and are

supplied with food by their parents until that time. The general habits of the adult

animals are equally characteristic of these two sections : the birds belonging to the

latter are generally distinguished by their great power of wing, which fits them

especially for an aërial residence, whilst their feet are more particularly adapted for

perching ; those of the former series, on the contrary, are distinguished by their

stronger feet, which adapt them more especially for walking upon the ground, and

their wings are frequently weaker than in the opposite section, although many of the
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species possess great power of flight. The names of Autophagi and Insessores have

been proposed for these two sections, each of which includes several orders. *

The first section, that of the Autophagi, in which the young birds are capable of

feeding themselves from the moment of leaving the egg, includes four orders ; namely,

the Natatores, or Swimmers, in which the legs are usually short, and the toes always

furnished with a membrane ; the Grallatores, or Wading Birds, which have the legs elon-

gated, with the extremity of the tibiæ usually naked, and the toes free ; the Cursores,

or Runners, with rudimentary wings, and powerful cursorial legs ; and the Rasores, or

Gallinaceous Birds, with short legs, divided toes, adapted either for walking or

perching, and well-developed wings.

The Insessorial section also includes four orders, of which the first, including

the Pigeons, or Columbæ, is distinguished by the presence of a cartilaginous

scale at the base of the beak, covering the nasal cavities, and exhibits consider-

able analogy with the Gallinaceous birds, especially in the structure of the feet.

Of the three other orders, the Scansores, or Climbing Birds , are characterized by the

structure of their feet, two of the toes being directed forwards, and two backwards ;

the Passeres, or Perchers, by their usually straight bills, and comparatively slender

feet, of which three of the toes are turned forwards, and one backwards ; and the

Raptores, or Predaceous Birds, by their powerful hooked beaks, and strong talons armed

with formidable claws.

ORDER I.-NATATORES.

General Characters.-The most striking character of the Natatores, or Swim-

ming Birds, is derived from the structure of the feet, which are always palmate, or

furnished with webs between the toes. There are always three toes directed forwards,

and these are usually united by a membrane to their extremities ; but in some cases

the membrane is deeply cleft, and the toes are occasionally quite free, and furnished

with a distinct web on each side. The fourth toe is generally but little developed,

and often entirely wanting ; when present it is usually directed backwards, and the mem-

brane is sometimes continued to it along the side of the foot ( Fig . 115) . These webbed

feet are the principal agents by which these birds propel themselves through the water,

upon the surface of which most of them pass a great portion of their time ; and by

the same means many species dive to a considerable distance below the surface in

search of their food , which consists almost entirely of Fish, Mollusca, and other small

aquatic animals . The feet are generally placed very far back, a position which is

exceedingly favourable to their action in swimming and diving, but which renders the

terrestrial progression of the Natatorial birds anything but elegant. In some instances

the feet are situated quite at the hinder extremity of the body, which then assumes an

upright position when on land.

The body is generally stout and heavy, and covered with a very thick, close,

downy plumage, which the bird keeps constantly anointed with the greasy secretion of

the caudal gland, so that it is completely waterproof. The wings exhibit a very great

variety in their development. In the Penguins they are reduced to a rudimentary

condition, destitute of quills, and covered with a scaly skin, forming flat, fin -like

organs ; whilst in some other species the wings are of vast size and power, and the

birds pass nearly their whole lives in the air. Between these two extremes we meet

with every intermediate degree of development. Those species which are endowed with

These statements apply only to the majority of the birds in each section, as several of the

Autophagi feed their young for a considerable time.
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the greatest power of flight are usually incapable of diving, although they frequently

take their prey by plunging suddenly into the water when on the wing.

The form ofthe bill is also very variable,-in some it is broad and flat, in others

deep and compressed, and in others long and slender. The mandibles are sometimes

sharp and smooth, sometimes furnished with denticulations or lamellæ at the margins.

The texture of the bill also varies ; but these differences will be referred to in charac-

terizing the families.

Most of these birds live in societies, which are often excessively numerous, in-

habiting high northern and southern latitudes. Many ofthem prefer rocky coasts, in

the clefts and corners of which they lay their eggs, often on the bare rock, but generally

selecting the most inaccessible situations. The nest is always of a very rude descrip-

tion ; but some species have the instinct to attach their nests to aquatic plants in such

a manner that, although it is securely anchored to one spot, it is capable of rising or

falling, in accordance with any change that may take place in the level ofthe water.

Divisions.-The Natatorial birds are divided into six families. The Alcidæ, or

Auks, forming the first ofthese, have the feet placed very far back, close to the hinder

extremity ofthe body ; the toes always united by a membrane, and the hinder toe

either rudimentary or entirely wanting. The Alcidæ do not support themselves when

on land merely upon the toes, as is the case with most other birds, but upon the whole

lower surface of the tarsus, which is usually furnished with a sort of sole to adapt it

for this purpose . The wings are very small, sometimes rudimentary and covered only

with a scaly skin, sometimes covered with feathers and furnished with quills, so that

the birds are capable of rising into the air, although their flight is by no means power-

ful. The beak is compressed and short, sometimes hooked at the tip ; and the plumage

is exceedingly thick and close.

In the species with rudimentary, fin-like wings, the scales with which the skin of

those organs is covered, are really rudimentary feathers. These birds, which are well

known to voyagers under the name of Penguins, form, with some authors, a distinct

family, to which the name of Spheniscida has been given. They are found in vast

quantities in the Antarctic seas, where they pass the greater portion of their time in

the water, and appear rarely to stay any time on land, except during the breeding season.

In the water they are exceedingly active, swimming

and diving with the greatest facility ; and making use

of their little naked wings as fins when engaged in

the latter operation. So completely is the water the

natural home of the Penguins, that Mr. Darwin, in

speaking ofa species called the Jackass Penguin

(Eudyptes demersa) , says,-"When at sea, and fish-

ing, it comes to the surface, for the purpose of

breathing, with such a spring, and dives again so

instantaneously, that I defy anyone at first sight to

be sure that it is not a fish leaping for sport." On

shore, from the extremely backward position oftheir

feet, the Penguins are only able to stand in a very

upright attitude (Fig. 122) ; and in this position they

may be seen in countless multitudes arranged in

regular ranks along the barren shores which they

frequent. When in motion on land, however, they employ their wings in place

Fig. 122. -Penguin (Aptenodytes).
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of an anterior pair of legs ; and by their assistance contrive to scuttle along

so rapidly that, according to Mr. Darwin, when they are in motion amongst the

tussocks of grass, they might readily be mistaken for quadrupeds . When disturbed in

their resting places, these birds exhibit a bold and determined demeanour, fighting

bravely with their beaks in their endeavours to reach the sea ; and Sir James Clark

Ross, when taking possession of Victoria land in the name of Her Majesty, found that

the Penguins, the only inhabitants of that inhospitable region, were by no means dis-

posed to submit quietly to their invaders, but attacked and pecked at them vigorously

as they were " wading" through their ranks. Their numbers were so great in Pos-

session Island where the ceremony of taking possession was gone through, that Sir

James tells us that the Penguins " completely and densely covered the whole surface of

the island, even to the summits of the hills." The females hatch their eggs by holding

them between the thighs, and when threatened with danger move away , still retaining

the eggs in this position . During the period of incubation, the male fishes for the

female ; and after the young are hatched, both parents are engaged for a time in pro-

curing them food. The roosting-places of the Penguins, like those of some other

marine birds, are covered with a deep bed of excrementitious matter, mixed with the

bones of dead birds and feathers, which has been gradually accumulated during the

long series of ages that these birds have been in undisputed possession of their rocky

shores . This substance is a most valuable manure, which, under the name of guano,

has lately been much imported into this country. The largest species of Penguin

is the Spheniscus Magellanicus, or Great Magellanic Penguin, which measures about two

feet in length, and sometimes weighs between thirty and forty pounds.

Of the Alcide in which the wings are constructed in the usual manner, some

have these organs so small that they are as useless for the purpose of flight as

those of the Penguins. Of these the Great Auk (Alca impennis) , which has occa-

sionally, although rarely, been taken on the coasts of the British islands, is an example.

The usual length of this bird is from two feet to two feet and a-half. It has occurred

on various parts of the British coasts, but principally about the northern islands, and

its home appears to be in the seas of the Arctic regions . Even there, however, it

appears to be now nearly extinct . In the water, like the Penguins, which it resembles

in the shortness of its wings, the Great Auk is exceedingly active ; and Mr. Bullock,

when in the Orkneys, pursued a male bird " for several hours, in a six-oared boat,

without being able to kill him ; for though he frequently got near him, so expert was

the bird in its natural element, that it appeared impossible to shoot him . The rapidity

with which he pursued his course under water was almost incredilo."- (Montagu.)

This bird was afterwards killed , however, and is now in the British Museum.

Nearly allied to the preceding species is the common Razor Bill ( Utamania torda),

which, however, possesses wings ofmuch greater proportionate size, the length of the

bird being only seventeen or eighteen inches, whilst the wing, from the flexure of the

wrist to the tip of the primaries, is from seven to eight inches, and consequently as

long, or longer, than the corresponding part in the Great Auk. This bird is very

abundant in the Arctic seas, and occurs on our coasts in considerable numbers in the

autumn, passing gradually more and more towards the south as the winter advances.

Mr. Yarrell mentions that it has been found on the coasts of Italy and Sicily.

The commonest of our British Alcidæ, the Puffin (Fratercula arctica, Fig. 123) , is

a summer visitant, arriving on our shores in the months of April and May, and quitting

them for more southern regions about the middle of August. It is about a foot in
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length, and has a singularly compressed bill, with three grooves on each side of each

mandible ; with this it often excavates deep burrows in the sandy ground near the

coast, in which it lays and

hatches a single white egg.

When rabbit-warrens, as is

often the case, approach suf-

ficiently close to the sea-shore

to suit the convenience of the

Puffins, they have no hesitation

in taking possession of them,

and their strong bills enable

them to drive out the original

inhabitants with great ease .

When captured, they bite and

scratch very severely. It is

found on all parts of the British

coasts ; and in some of the

Scottish islands forms, with
Fig. 123. -The Puffin (Fratercula arctica).

other water-fowl, a considerable portion of the food of the inhabitants ; it is eaten

fresh, or salted and dried for winter use. The Puffin also occurs in all the northern

coasts of Europe, and on the eastern coast of North America. It flies, swims, and

dives well.

The Guillemots (Uria) differ from the Auks and Puffins in their straight, pointed

bills, but resemble them in the form of their bodies and in their general habits. They

lay their eggs upon the bare surface of the ledges of rocks, and here the young ones

remain for some time. It appears, however, that the young birds generally get into

the water some time before they are full grown, and, according to some observers , the

old birds carry them down upon their backs, whilst others say that they take them up

by the skin of the neck, and thus convey themto the water. Mr. Yarrell states that the

young Guillemots are constantly to be seen on the sea, so small that they could not

possibly have descended by themselves from the lofty hiding places without destruction,

and yet perfectly capable of taking care of themselves, swimming away and diving at

the approach of a boat with the greatest ease. The Guillemots leave the rocks where

they have passed the breeding season, at the end of August or the beginning of Sep-

tember, and do not return to them until April or May ; the intervening period is

passed on the open sea. They are found in all parts of the north of Europe and in the

Arctic seas, extending as far south as the coasts of Holland and France, but rarely

visiting the Mediterranean.

Nearly allied to the Guillemots is the Little Auk (Mergulus alle) ,the smallest bird ofthis

family; it is distinguished fromthe rest by its short conical bill. It inhabits the Northern

seas, and only visits our coasts during the winter. It resembles the Guillemots in its

habits, and appears to be an oceanic species, only approaching the shores during the

breeding season, or when compelled to do so by stress of weather . It is very abundant

in the Arctic seas, occurring onthe coasts of Greenland, Nova Zembla, and Spitzbergen.

Colonel Sabine states, that on one occasion the Little Auk occurred in such quantities

in Baffin's Bay and Davis's Straits during one of the voyages of discovery, that many

hundreds were killed daily for the use of the ships' crews.

The Colymbida have the wings rather short, but still distinctly longer than in the
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Alcidæ. The beak is rather long, conical, and pointed, with very small linear nostrils ;

the head is sometimes crested, or adorned with tufts of feathers ; and the hinder toe,

although small, is always distinct. The legs, as in the Alcidæ, are placed far back, so

that the birds, when standing onthe ground, assume a more or less erect position.

The tarsi are much compressed, and the tibia almost entirely concealed beneath the

skin of the body. The Colymbidæ inhabit the cold and temperate regions of the

northern hemisphere, some of them residing in the neighbourhood of fresh waters, and

only visiting the sea-coast, or the estuaries of rivers, when a severe winter drives

them from their accustomed haunts ; others are exclusively marine. They feed upon

Fish, Mollusca, Insects, and Crustacea. In their habits these birds present a con-

siderable resemblance to many of the Alcidae ; their flight is swift, but not long-

continued, and they swim and dive with the greatest facility.

This family may be divided into two very distinct sections, in accordance with the

structure of the foot. In the Grebes (Podicipine) , the toes are not united by a

membrane except close to the base,

the remainder of the membrane

taking the form of broad lobes

surrounding each toe separately

(Fig. 124). These birds, of which

five species occur in our coun-

try, are generally found in the

vicinity of fresh water, although

they occasionally visit the sea,

and often frequent the mouths

of rivers. They are rarely seen

on land, and then always keep

close to the water's edge, so that

when alarmed they may make

their escape into their favourite

element, into which they dive with

so little disturbance as almost

always to elude observation, unless

they have been previously noticed.

The head is often adorned with

horn-like tufts, or surrounded by a

ruff offeathers ; the ventral surface

is always of a beautiful silky white

colour, and the plumage of this

part is greatly admired for making

muffs, and for trimming articles of winter dress. It is a remarkable circumstance

that numerous feathers are always found in the stomachs of these birds, and these are

generally their own feathers or those of other Grebes ; the object of this provision is

unknown, but it has been supposed that the feathers assist digestion in some way.

They form a large nest, composed of rushes, sedges, reeds, and other vegetable matters,

amongst the reeds and sedges which border the waters frequented by them ; the

number of eggs varies from three to seven or eight, according to the species.

young soon take to the water.

Fig 124.-Foot of Grebe ( Podiceps).

The

The commonest of the British species is the Little Grebe, or Dabchick (Podiceps
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minor, Fig. 125), a small bird of nine or ten inches in length, which is found abundantly

in most parts of the country, about lakes and fish

ponds. This little bird is exceedingly active in the

water, swimming and diving with great ease, and

remaining submerged for a considerable time ; it

progresses under water with great rapidity by the

aid of both wings and feet : the larger Grebes do

not appear to make use of their wings in this

manner. Some birds nearly allied to the Grebes

are found in tropical Africa and South America.

Mr. G. R. Gray has established a third sub-family

(Heliornina) for their reception.

The Colymbine, or Divers, which have the three

anterior toes completely united by a membrane,

closely resemble the Grebes in their general ap-

pearance ; but they are all inhabitants of the coast,

and seek their food in the salt water. They are

much larger birds than the Grebes, measuring

usually between two feet and a-half and three feet

in length, and are essentially inhabitants of the

high northern latitudes, visiting our shores in the

autumn, remaining through the winter, and quitting

us in the spring to seek their northern breeding stations.

Fig. 126.-Great Northern Diver ( Colymbus glacialis) .

Fig. 125.-Little Grebe, or Dabchick

(Podiceps minor).

A good many, however,

remain to breed on the coasts and

lakes of the Highlands and Islands

of Scotland, forming a neat nest of

vegetable materials on the beach or

amongst the herbage of the shore ;

they lay two or three eggs, and the

young take to the water soon after

they are hatched. They fly rapidly,

although their wings are very small

in comparison to the size of their

bodies, and exhibit the greatest

activity in the water, swimming

swiftly either upon the surface or

with the whole of the body sub-

merged, and diving and progressing

under water with great ease.
The

Great Northern Diver (Colymbus

glacialis, Fig. 126), which is one of

the finest species, moves through

the water with a speed equal to or

exceeding that of a four-oared boat ;

and as it dives immediately on

observing any cause for alarm, and

rises again perhaps a quarter of a

mile from the spot where it went

2 E
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down, specimens are by no means easily procured. The other Divers appear to be

equally active in the water, but on shore they are exceedingly helpless, and scarcely

able to stand ; when in motion on land, they rest upon their bellies, and push them-

selves along with the feet.

The Divers are followed by the interesting family of the Pelecanida, of which the

essential character consists in the peculiar formation of the foot, the hinder toe being

directed more or less inwards, and united by a web with the innermost of the three

anterior toes (Fig. 115) . The head is generally of moderate size, and supported upon

a long slender neck ; the bill is usually very long, rather slender, strongly keeled

and pointed, or the upper mandible is terminated by a more or less hooked point

(unguis). The branches ofthe lower mandible are only united close to the tip ; and the

skin which closes the space left between them is frequently dilated into a large pouch,

which serves as a receptacle for the prey. The oesophagus, which is very large, is

sometimes employed in the same manner. There is generally a patch of naked skin

surrounding the eyes and the base of the bill, and the nostrils are very small and

linear, or entirely absent. The feet are short and stout, placed towards the middle of

the body, and the wings are long and powerful.

In their habits the Pelecanidæ exhibit considerable diversity, but they are all vora-

cious birds, feeding entirely upon fishes, which they capture in various ways. They

form a rude nest, sometimes on rocks close to the water, sometimes on trees at a

considerable distance from it, and the young usually remain in the nest until they are

capable of flight.

This family includes several very interesting birds, amongst which the best known

Fig. 127.-Pelican (Pelecanus onocrotalus).

are the typical Pelicans (Fig.

127) , ofwhich several species

are found in different parts of

the world. The Pelicans are

large birds, the common spe-

cies measuring from five to

six feet in length, with an

expanse of wing of from

twelve to thirteen feet. They

live indifferentlyon the banks

ofrivers and lakes and onthe

sea shores, generally in small

flocks ; and, according to

Lesson, do not go to any

very great distance from the

shore. They swim and fly

well, and, like the otherspecies

of this family and a few

Ducks, are able to perch upon trees. The skin beneath the lower mandible is dilated

into a large pouch, in which the fish are stored when captured ; from this the food

passes gradually into the oesophagus, as the process of digestion goes on. When fish-

ing, the Pelicans fly over the water at a height offrom twenty to forty feet, until they

see a fish near enough to the surface, when they immediately dart down upon it with

the most unerring certainty, store it awayin the pouch, and proceed in search of more.

The common Pelican has a delicate white plumage, more or less tinged with rose
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colour ; the first quill feathers of the wings are black. The upper mandible is bluish,

tinged with yellow and red, and with the terminal hook bright red, and the pouch

is yellow. This bird is found in the east of Europe, in Asia and Africa, occasionally

wandering as far west as Germany, but never reaching this country. It forms a nest

on the ground with sedges and grass, usually close to the water, and lays two or three

white eggs. The young, when hatched, are fed by the parents from the gular pouch ;

and it is said that the male brings food to the female in the same manner, when the

latter is engaged in incubation . In feeding their young, the Pelicans are said to

press the pouch against the breast to assist in the disgorgement of the prey ; and it is

supposed that the contrast of the red tip of the bill to the snowy feathers of the breast,

when the birds are thus engaged, must have given rise to the poetical notion which pre-

vailed amongst the ancients, that the female Pelican nourished her young with her blood.

Nearly allied to the Pelicans are the Cormorants (Phalacrocorax) , in which the bill

is about the length of the head, straight and compressed, with the tip of the upper

mandible hooked ; the lower mandible is not furnished with a pouch, but the throat is

capable of considerable dilatation. The base of the bill is surrounded by a naked skin,

and the nostrils, as in the Pelicans, are scarcely perceptible. Several species of

Cormorants are known, and they are generally distributed over the face of the globe.

They are usually found in the neighbourhood of fresh waters, and feed upon Mol-

lusca and Fishes, especially Eels, which they pursue under water with the greatest

activity. They fly well, and often perch and make their nests on trees ; but the nest

is also frequently constructed on the ground or in the holes of rocks, according to the

situations inhabited by the birds. When fishing, they often rise to the surface with

the fish across the bill, throw it up into the air, and catch it again with the head

foremost, so as to swallow it with greater facility. According to Mr. Waterton, the

struggle between a Cormorant and a large Eel often lasts a considerable time before

the bird can dispose comfortably of its prey. After the Eel has been got down for the

first time, it frequently struggles violently to release itself from its disagreeable

quarters, and continues to wriggle up backwards until a considerable portion of its tail

is visible at the Cormorant's mouth, and this process may be repeated two or three

times before the victim becomes so exhausted as to submit quietly to its fate. In some

cases, however, it appears that when the Cormorant finds his prey is so large as to

threaten to be troublesome, he takes the precaution to disable it, by taking it to the

shore and beating it about with his bill.

The commonest European species is the Phalacrocorax carbo, which is found not

only in Europe but in most of the northern parts of both hemispheres. It measures

about three feet in length, and is of a blackish colour, more or less tinged with green,

and the top of the head is furnished with a crest during the breeding season .

three other species are found in Europe.

Two or

Of the exotic species, the most remarkable is the Fishing Cormorant (Phalacrocorax

sinensis) , an inhabitant of China, where it is regularly trained and employed in fishing.

Mr. Fortune, who saw them frequently engaged in this manner during his travels in

the interior of China, says that their docility is so remarkable, that had he not wit-

nessed their proceedings he would have had great difficulty in believing the statements

of previous authors . They are taken out in small boats, each with a string tied round

his neck to prevent his swallowing the fish when caught ; and on receiving the word of

command from their masters, immediately quit the boats and scatter themselves over

the surface of the water, looking out for prey. The moment they perceive a fish below
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them they dive down upon it, and, on rising again with their prey, they bring it to

their masters with the docility of a dog, allow themselves to be dragged in, disgorge

the fish, and then return to their occupation. "What is more wonderful still," adds

Mr. Fortune, " if one ofthe Cormorants gets hold of a fish of large size, so large that

he would have some difficulty in taking it to the boat, some of the others, seeing his

dilemma, hasten to his assistance, and with their efforts united capture the animal and

haul him off to the boat." Occasionally one of the birds will swim about without

attending to its business ; the fishermen then strike the water near it with a long

bamboo used for propelling the boat, and call out to it in an angry tone, when the

Cormorant, " like the truant schoolboy who neglects his lessons and is found out,

gives up his play and resumes his labours." They fish for about seven hours daily,

for seven or eight months in the year-namely, from October to May ; they do not

fish during the summer months. At five o'clock in the afternoon, when they cease

fishing and come on shore, each bird receives about half a pound of fish and some pulse

jelly, but during the day they are, of course, not fed. It appears that in some parts

of China there are large establishments for breeding and training these birds. They

begin to lay when about three years old ; the eggs are hatched by hens, and the young,

when excluded, are put upon cotton and fed with eels' blood for five days . At the

end of this period they are fed with finely-chopped eels. It is interesting to see the

instincts of a bird which, in a state of nature, is so exceedingly destructive, thus

rendered subservient to the convenience of mankind ; and it seems probable that our

European species might be rendered equally docile-in fact, several instances are on

record of the Great English Cormorant ( P. carbo) having been trained to fish, but this

has been only done for amusement.

Amongst the most remarkable birds of this family are the Frigate birds (Tachypetes,

Fig. 128) , which are distinguished by the immense length and power of their wings.

Fig. 128.-Frigate bird (Tachypetes Aquilas).

The tail is long and forked, the feet small, with the webs deeply notched, and both the

mandibles are curved downwards at the tip. The immense extent ofwing possessed

by these birds (they are said sometimes to stretch from ten to twelve feet) gives them

an extraordinary power of flight ; and they not only dart through the air with great

velocity, but fly to an immense distance from any land. They are exceedingly abun-
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dant on the coasts of tropical America, where they may be seen sailing along at a

considerable height above the surface of the waves, and darting down with the rapidity

of lightning upon any fish that may come within reach. They also frequently attack

other marine birds with such violence that they are glad to yield their prey to their

active assailant, and make their escape. The Frigate birds are said to build in trees,

and to lay one or two eggs.

The Gannets (Sula) resemble the Cormorants in their general form and in their

voracity ; but the upper mandible is much less curved at the apex, and the edges of

both mandibles are finely denticulated. The face and throat are naked, the nostrils

concealed, and the claw of the middle toe is pectinated. The common Gannet, Soland

Goose, or Booby (Sula Bassana) , is found in abundance on many parts of our island,

especially on the western coasts ; they congregate in vast numbers in particular places

during the breeding season. On the eastern coast of Britain, their principal breeding

station is the Bass Rock, in the Firth of Forth, their vast abundance upon which has

given rise to the specific name. The name ofBooby has been applied to themfrom the

ease with which they may be approached, and even captured, especially when sitting.

The Gannets rarely swim much, and are quite incapable of diving. They take the

fishes ofwhich their prey consists by flying over the surface of the sea, and plunging

suddenly down upon any that come within sight. They are constant attendants upon

the shoals of herrings and pilchards, and, by their movements, often give the fishermen

notice ofthe approach ofthese fishes, and of the direction in which they are proceeding.

They form a nest with grass and sea-weeds upon the rocks, and lay a single egg.

The young birds are taken in considerable numbers, and sold for food. The average

number taken annually from the Bass Rock is from fifteen to sixteen hundred, and

these are sold at from ninepence to a shilling each. The young birds are covered with

a beautiful white down, which is said to be quite equal to swan's-down for the manu-

facture of tippets, &c. The adult Gannets attain a length of nearly three feet, but

they are not used for food, and their capture is undertaken solely for the sake ofthe

feathers. They are frequently taken by laying a herring upon a board, and dragging

this along behind a boat ; the Gannets, seeing the fish, plunge down upon it, and

either break their necks by the shock, or strike their

bills fairly through the board.

The preceding species all belong to the typical

sub-family ofthe Pelecanine ; but there are two other

groups, each containing only a single genus, which

have also been regarded as forming sub-families. In

one ofthese, the Darters (Plotina) , the general form

ofthe body and feet resembles that of the Cormo-

rants ; but the head is smaller, and supported upon

a very long slender neck, and the beak is perfectly

straight and pointed, with the edges of the mandibles

denticulated. The appearance of these birds is so

singular, that some of the old voyagers regarded

them as anomalous creatures, partaking of the nature

of the Snake and the Duck ; and the Hottentots are

said by Lesson to give them the name of Schlanghals-

vogel, or Snake-necked birds. They are found in the

warmer parts of the world, principally in America and Africa, where they haunt the

Fig. 129.-Darter (Plotus).
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margins of rivers and lakes, perching upon the trees, or flying over the surface until a

fish comes in sight, when they immediately plunge down upon it, and rarely miss

their aim. When swimming, the body is generally concealed under water, and some-

times only the head is visible. Their favourite position is upon the branches of trees

overhanging the water, and when disturbed they are said to glide into the water so

silently that the agitation of the water is not greater than would be produced by an eel.

The Darters, like several other birds of this family, are said to nidificate in trecs.

The Tropic birds (Phaetonine) form another small group allied to the preceding.

They are distinguished from the other Pelecanida by having the face clothed with

feathers, and by the presence of a pair of long feathers, resembling straws, in the tail,

whence the name of Paille-en-queue, or Straw-tail, given to these birds bythe French.

The Tropic birds have very small feet and long wings. They are endowed with great

power of flight, and are frequently met with at considerable distances from land .

They live, indeed, almost entirely upon the wing, but are said to return to roost on

shore every night. They are confined almost entirely between the tropics ; and so

rarely are they seen beyond those limits, that their appearance is regarded by sailors

as a certain indication of their approach to the tropical zone. The Phaetoninæ are

small birds, none of them exceeding the size of a Pigeon ; they feed entirely upon fish,

and make their nests amongst the rocks of the sea-shore. The long feathers of the

tail are employed for ornamental purposes in most ofthe South Sea Islands.

The Laride, or Gulls, have the wings also of large size, and pass the greater part of

their time in the air. The feet are usually rather small , furnished with three anterior

toes, united by a membrane and a free hinder toe. The beak is of variable form,

generally compressed, and the nostrils are linear or oblong. The Laridae are active,

noisy birds ; most of them feed upon small fish, which they capture whilst skimming

over the surface of the water. They are very buoyant on the water, but swim little, and

are incapable ofdiving. They also form three sub-families. The Terns (Sternina) have

Fig. 130.-Sea Swallow (Sterna hirundo).

the beak long,

nearly straight,

andpointed, the

tarsi short, and

the tail more

or less forked ;

the latter cha-

racter, coupled

withtheirsmall

size and con-

stant activity

on the wing,

has obtained for

them the name

of Sea Swal-

lows. Thespecies aretolerablynumerous, and livein all parts ofthe world. Theygenerally

collect in numerous bands, and feed principally upon small Fishes, Mollusca and Crus-

tacea ; but some species, such as the Sterna anglica, capture insects uponthe wing, thus

presenting as close a resemblance in their habits as in their form to the Swallows. The

species which feed upon insects appear to frequent fresh-water lakes and marshes, and

many of them are found on the vast marshes of Hungary and other inland countries.
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They make no nests, but the females lay their eggs, from two to four in number, upon

the bare ground, or on the ledges of rocks ; they exhibit great attachment to their

young, and defend them with such courage as often to baffle birds of prey in their

attempts to carry off any of the brood. About a dozen species occur in Britain, but

they are only summer visitors, arriving on our coasts in the spring and quitting them

again in the autumn for more genial climates .

A second sub-family (the Rhynchopsina) is formed by the remarkable genus Rhyn-

chops, the species of which are found principally on the coast of both sides of the

American continent. The beak in these birds is long, straight, and much compressed,

in the form of the blade of a knife, the upper mandible being much shorter than the

lower ; the legs are slender, the wings very long, and the tail forked . The peculiar

form of the beak, and the manner in which it is employed, have obtained for these

birds the names of Shearwaters and Skimmers from the inhabitants of the United

States ; they skim along the surface of the ocean by means of their long and powerful

wings, every now and then dipping the end of the clongated lower mandible into the

water in search of the small Fishes and Crustacea, upon which they feed . According to

Lesson, who observed these birds on the coast of Chili, they make another most in-

genious use of their singular beaks. The flat, sandy shores of that country contain an

abundance of bivalve Mollusca, of the genus Mactra, which are left nearly dry by the

retreat of the tide . The Shearwaters watch until the Mollusca thus exposed open their

valves a little, and then insert the extremity of the knife-like bill into the aperture ;

the Mactra, of course, closes its shell in alarm at this intrusion , when the bird drags

his victim from the sand, and by knocking the shell upon the beach, soon drives his

beak through the ligament, opens the shell, and feeds at his leisure upon the unfortu-

nate inhabitant. The common Shearwater (Rhynchops nigra) is about nineteen inches

in length ; but its enormous wings extend upwards of forty inches, and, as might be

expected from this circumstance, its power of flight is very great. Like the Terns,

which they resemble in their general habits, the Shearwaters make no nest, but lay

their eggs in a hollow of the sand ; and the young, when hatched, are attended to

with great care by the parents.

The sub-family of the Gulls (Larine), including the birds commonly known as

Gulls, Sea-mews, &c., is distinguished from the Terns by the more robust and arched

form of the beak (Fig. 131) , which is always more or less convex above, and often

strongly hooked at the tip. These

birds are found in great abund-

ance upon almost all shores, feed-

ing upon Fishes, Crustacea, and

Mollusca,which they capture alive,

and not unfrequently condescend-

ing to make a meal upon the car-

cases of Whales and Seals which

may be floating in their neigh-

bourhood ; in fact, one species, the

Ivory Gull (Pagophila eburnea),
Fig. 131.-Benk of Gull.

which is abundant on the coasts of Greenland, has received the name of the Whale

Gull, from its habit of feeding upon the dead bodies of Cetacea.

They are exceedingly voracious birds, skimming constantly over the surface of the

waves in search of their finny prey, and often following the shoals of fish to great
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distances. The species of the genus Lestris, however, have the remarkable habit of

accompanying the other Gulls and Terns when fishing, attacking them and compelling

them to disgorge a portion of their prey, which the robber seizes before it reaches the

water. These birds are endowed with a great power of flight, and their toes are

armed with strong curved claws, although it does not appear that they seize the

birds that they attack as above described . Some of the species often wander to a

considerable distance inland, especially during stormy weather ; and the smaller

species not unfrequently visit ploughed fields, for the purpose of picking up worms and

the larvæ of insects.

The Gulls generally congregate in vast numbers at their breeding-places, which

are generally rocky headlands or islands. They make a rude nest, and lay from two

to four eggs.
The British species are rather numerous, but several of them only

appear to visit our coast during the breeding season ; whilst others, which breed in the

high northern latitudes, are seen on the British coasts in the winter. A few remain

here all the year round.

In the fifth family of the Natatorial birds, the Procellarida, including the Petrels

and their allies, the general form of the body resembles that of the Gulls ; but the feet

are destitute of the hinder toe, and the structure of the beak is very different. The

tip of the upper mandible is convex and strongly hooked, and the lower mandible is

truncated at the apex ; the apical portion of both mandibles being distinctly separated

from the basal portion. The structure of the nostrils is also very peculiar ; they are

produced into tubes, more or less united together, and lying upon the dorsal surface of

Fig. 132.-Head of the Fulmar (Fulmarus glacialis).

the uppermandible

(Fig. 132).

In their habits,

the Procellarida

present a consider-

ableresemblanceto

some ofthe Gulls ;

but they are more

strictly oceanic,

passingnearlytheir

wholelivesin skim-

ming over the sur-

face of the waves,

and often appear-

ing to delight in

very rough water,

from which cir-

cumstance they

have long been

regarded by sailors

as the harbingers of a storm. Many of the species, in fact, appear scarcely ever to

visit the shore, except for the purpose of laying their eggs and hatching their young ;

and for this purpose they generally select rocky shores, where they deposit their eggs

upon the bare rock, without constructing any nest.

The most remarkable species is the Albatross (Diomedea exulans) , a large bird which

is found in considerable numbers in the vast expanse of ocean which lies to the south
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of the Cape of Good Hope. Supported upon its enormous wings, which measure as

much as fifteen feet in extent, the Albatross sails almost constantly over this stormy

sea, occasionally plunging into the waves to seize the fishes which constitute its

nourishment. They are exceedingly voracious, and it is said that they will even

attack sailors, who may happen to fall overboard in places where they abound, if

not immediately rescued by their comrades. It was long supposed that the Alba-

trosses were peculiar to the southern hemisphere, but a species has been found in

considerable numbers in the North Pacific Ocean, about Behring's Straits, in pursuit

of the vast shoals of fish which occur in those regions ; it appears certain, however,

that they seldom if ever approach the tropics.

Of the true Petrels (Procellarinæ), the largest is the Giant Petrel (Ossifragus

giganteus), which inhabits the tempestuousseas tothe south of Cape Horn, and, according

to Lesson, measures about twenty-eight inches in length, and fifty-six in expanse of

wing ; -at a distance it may readily be mistaken for the Albatross. But the birds

commonly known as Petrels, the Storm Birds, and Mother Carey's Chickens of the

sailors, generally present a complete contrast to these giants of the order, some of

them being the smallest of Natatorial birds ; the oldest known species, the Procellaria

pelagica, measures only six inches in length. These birds are generally regarded

with abhorrence by sailors, who regard their appearance as the certain precursor of

bad weather ; and it is said that they always collect and utter their peculiar note on

the approach of a storm. The name ofpetrel, applied to them, has a somewhat singular

derivation. They have been said to run upon the surface of the waves with their wings

closed, and this supposed faculty having been compared with St. Peter's miraculous

walking upon the Sea of Genesareth, a diminutive of the apostle's name was applied

to the bird. The Stormy Petrels feed upon Mollusca and Crustacea, and upon any

small particles of nutritive matter which they may pick up when skimming over the

surface of the waves. It is probable that their unwelcome appearance in the neigh-

bourhood of vessels may be caused, to a great extent, by the attraction of the refuse

which is commonly thrown overboard so plentifully. The stomach is generally

filled with an oily matter ; and when the birds are seized, they discharge this—

sometimes, according to some observers, squirting it through the nostrils. They

breed in the crevices of rocks, or in holes of the shore, the female laying a single

white egg.

The Fulmar (Fulmarus glacialis), another British species of this family, is especially

abundant in the Arctic seas, where it is a close attendant upon the whale fishers,

snapping up any morsels of blubber that may fall into the water, and in its avidity for

this tempting fare, it often approaches so closely to the men engaged in cutting away

the blubber, as to be easily knocked on the head with a boat-hook, or even taken by

the hand. These birds breed in one spot on the British coasts, the island of St. Kilda,

where they are of great importance to the inhabitants, who not only eat the flesh

and the eggs, but also collect the oil vomited by the birds when seized , and boil

downthe young birds for the sake of the fat yielded bythem. The oil is burnt in

lamps, and is also regarded as possessed of valuable medicinal properties . As the

birds make their nests only on the ledges of nearly perpendicular rocks, their pursuit

is a matter of great danger, the fowler being lowered by a rope fromthe top of the

precipice.

The great family of the Anatida, which closes the order Natatores, is readily

distinguishable from the preceding families by the structure of the bill . This organ is
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usually of a flattened form, covered with a soft skin, and furnished at the edges with

a series of lamella, which serve to sift or strain the mud in which these birds generally

seek for their food (Fig. 133). The feet are furnished with four toes, of which three

are directed forwards, and united by a web, whilst the fourth is directed backwards,

Fig. 133.-Head ofWild Duck (Anas Boschas) , showing the lamella of the bill.

usually ofsmall size, and quite free. The tongue is large and fleshy, the oesophagus

narrow, and the gizzard strong and muscular, adapted for the trituration of the food,

which in these birds is usually more or less of a vegetable nature. The trachea, in

the males, is variously enlarged or twisted at its lower part, and the different modi-

fications of this organ are often of great importance inthe determination of the species.

The wings are of moderate size, and the birds generally possess considerable power of

flight, although in this respect they by no means equal those of the three preceding

families.

The birds ofthis family, which, from its including the only domesticated species of

the Natatorial order, must be regarded as of the greatest importance to man, are

generally inhabitants of the fresh waters, and, for the most part, prefer ponds and

shallow lakes, in which they can investigate the bottomwith their peculiar bills without

actually diving beneath the surface. Their food generally consists of Worms, Mollusca,

and aquatic Insects, which they separate from the mud bythe agency of the lamella

at the margins of the bill ; but most of them also feed upon seeds, fruits, and other

vegetable substances. The family contains a great number of species, and has been

divided into several sub-families, of which the following are the principal.

The Mergansers (Mergina) have an attenuated and nearly cylindrical bill, the upper

mandible ofwhich is terminated by a strongly-hooked nail (unguis) ; the lamella are

very strong and tooth-like (Fig. 134) . These birds are exceedingly active and

predaceous, feeding upon fishes and other aquatic animals, in pursuit ofwhich they not

only dip under water in the ordinary manner of the Anatidæ, but even dive with great

facility. They generally frequent lakes and rivers, but are occasionally seen on the

sea shore ; they are inhabitants of the cold northern latitudes, and the majority of the
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British specimens are only winter visitors, although some appear to remain with us all

the year, and several localities are recorded in which these birds breed regularly every

summer. The nest is composed of grass, roots, and other vegetable materials, lined

with down, which the female is said to pluck from her own breast ; it is placed near

Fig. 134.-Head of Goosander (Mergus merganser) .

the edge ofthe water, concealed amongst the bushes or herbage. The eggs vary in

number from five to twelve in the different species, and the young take to the water

soon after they are hatched. Four species of this group have been recorded as British,

but one of these, the Hooded Merganser (Mergus cucullatus) , is a North American

species, specimens of which have occasionally strayed to this country.

In the Fuliguline, or Pochards, the bill is as broad as high at the base, or nearly

so, gradually depressed towards the apex, where the upper mandible is terminated by

a curved nail, and the lamellae are transverse and thin. The legs are short, and the

hind-toe is furnished with a broad, membranous, in-

ferior lobe (Fig. 135) . The Fuliguline closely resem-

ble the Common Ducks in their form, but are gene-

rally marine in their habits, and feed voraciously upon

Mollusca and Crustacea, which they procure by diving.

They also eat aquatic plants. They are clothed with very

thick dense plumage, and many of them are adorned

with elegant colours, especially the males, the females

being usually of a more sober hue than their partners.

One ofthe most remarkable species is the Long-tailed

Duck (Fuligula glacialis), of which the male has the two

middle tail-feathers very narrow, and much elongated.

Most of the species breed in the cold regions of the north, and only visit our

Fig. 135.-Hinder Toe ofa Fuli-

guline Bird.
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shores during the winter, but a few remain in this country all the year. Like the

Mergansers, they make their nests close to the water, and line them with down pulled

from their own bodies. The eggs are rather numerous, and the young soon take to

the water.

Of the true Pochards (Aythya) one of the most celebrated is the Canvas-backed

Duck of North America (A. vallisneria) , which visits the United States from the

northern parts of the continent in great abundance about the middle of October. After

recruiting themselves for about a month in the United States they become fat, and are

then regarded as a great delicacy. Two nearly-allied species are found in Britain

during the winter, sometimes on fresh-water pools and rivers and sometimes in the

neighbourhood of bays and estuaries.

Another species, which is perhaps still better known to the majority of our readers,

is the Eider Duck (Somateria mollissima, Fig.

136) an inhabitant of the arctic portions of

both Europe and America, where it occurs in

the greatest abundance. The down of this

bird is regarded as preferable to that of any

other for making quilts and similar articles,

in which warmth and lightness are required ;

and the inhabitants ofthe countries in which

the Eider Duck breeds collect the down in

large quantities by plundering the nests,

which the females line with this material.

The female continues laying and plucking

fresh supplies of down from her body for

some time, and in this manner it is said that

about half a pound of down may be procured Fig . 136.-Eider Duck (Somateria mollissima).

from each female. This is worth about four dollars a pound. The Eider Duck and a

nearly allied species, the King Duck (Somateria spectabilis), occur not unfrequently

upon the British coasts, and occasionally breed on the Orkneys and Hebrides ; but not

in sufficient numbers to render it worth while to collect their down. Their flesh is

very good.

The Anatina, or true Ducks, closely resemble the preceding groups in their general

conformation, and in the form of the bill ; but the hinder toe is

only furnished with a very small membranous lobe (Fig. 137).

The tibiæ , as in the Fuligulinæ, are naked at the extremity.

These birds all frequent fresh water, where they feed upon the

Worms, Mollusca, and Larvae which they pick out ofthe mud.

A considerable portion of their food, however, consists ofvege-

table matters, such as grass, roots, seeds, &c. They are grega-

rious in their habits, and generally migrate in large flocks.

The males are larger than the females, and often adorned with

beautiful colours, whilst the females are usually of a more

uniform and sober tint.

Fig. 137.-Hinder toe of

a true Duck.
They moult twice in the year, in June and November ; in

June, the males acquire the female plumage to a certain extent,

but they regain their proper dress at the second moult, and retain it during the

breeding season. The nest is usually placed on the ground, amongst reeds and sedges
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near the water, sometimes in holes or in hollow trees, but rarely amongst the branches.

The eggs vary from about eight to fourteen in number, and the young are active from

the moment of their exclusion, and soon take to the water, where they are as much at

home as the old birds.

A well-known example of this group is the common Mallard or Wild Duck (Anas

Boschas), the original of all the ordinary domestic varieties. The Wild Duck is an

inhabitant of all the countries of Europe, especially towards the north ; in other parts

of this continent it appears to be more or less a bird of passage. It is also abundant

in North America. It is plentiful in Britain at all seasons, merely quitting the more

exposed situations at the approach of winter and taking shelter in the valleys ; or, in

case of a severe winter, visiting the estuaries. In a wild state , the Mallard always

pairs, and during the period of incubation, the male, although he takes no part in the

process, always keeps in the neighbourhood of the female ; and it is singular that half-

bred birds between the wild and tame varieties always exhibit the same habit,

although the ordinary domestic Drakes are polygamous, always endeavouring to get as

many wives as they can.

Formerly, before agriculture and drainage had made such great progress in this

country, Wild Ducks were far more abundant and generally distributed than they are

at present ; but they still occur in vast numbers in the fenny districts . They are, of

course, an object of pursuit with sportsmen ; but the greater part of those taken for

sale are captured by means of a peculiar arrangement of nets, commonly denominated

a decoy. This decoy consists of a large piece of water, situated in the midst of a quiet

plantation, from which six semicircular canals are cut, and these are roofed over with

hoops and covered in with netting. The Wild Ducks are decoyed into these canals

by means of decoy Ducks, which are young Ducks trained to come to a whistle, and

the person engaged in working the decoy proceeds along the side of one of the canals

and calls the decoys, which are quickly followed by any Wild Ducks that may be upon

the water.

A series of reed screens along the sides of the tunnel serve to conceal the decoyman,

who proceeds along the convex side, from the birds in its interior, and the man always

calls the decoys to that tunnel in which the convex side lies to leeward, so that the

birds in advancing may have no chance of perceiving his presence by the sense of

smell. In this manner, with the assistance of a well-trained dog, the Ducks are driven

up to the further end of the tunnel, which gradually becomes narrower as they advance,

and terminates in what is called a tunnel net, which can be detached from the main

tunnel as soon as the Ducks have been driven into it. By this arrangement of nets,

many other water-fowl are taken besides the common Wild Ducks. The principal

captures are late in the autumn and during the winter, after the arrival of the great

flights ofthe northern migratory species, of which the principal are the Teal (Quer-

quedula Crecca), the Widgeon (Mareca Penelope), and the common Pochard (Aythya

ferina) . All these birds, with the exception of the last-named, belong to the sub-

family Anatinæ. Several other species of Ducks visit this country during the autumn

and winter, and a few pairs of most of them appear to remain and breed here. Their

ordinary breeding stations, however, are generally situated far to the north.

Inthe Swans (Cygnina) the bill is nearly of the same form as in the Ducks, as are also

the feet ; which, however, are much stouter in proportion. The bill is rather long,

and of nearly equal breadth throughout ; and the neck is greatly elongated . These

large and elegant birds, of which several species are found in this country, are amongst
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the most graceful of the aquatic birds-and few objects in nature perhaps are more

pleasing than a large swan moving in its usual majestic manner over the smooth sur-

face ofthe water. Their wings are very long and powerful, and many ofthem perform

long migrations, during which they always fly in single lines. Their diet is principally

ofa vegetable nature, consisting ofgrass, roots, and seeds ; but they are said also to feed

upon worms and aquatic insects. Swans are gregarious at all seasons. The nest,

which is very bulky, is composed of grass, rushes, and coarse herbage, and placed on

the ground, generally amongst the sedges of the brink ; and several observers have

stated that the Swan, when sitting, has been known to add considerably to the

materials of her nest, so as to raise it sometimes as much as two feet or two feet and a

half, in anticipation of heavy rains, which swelled the waters to such an extent that

the nest, if left in its original condition, would have been completely submerged.

Fig. 138. The Head of the Whooping Swan ( Cygnusferus).

薯

The male remains in

company with the fe-

male during the period

of incubation, and as-

sists in the care of the

young after their ex-

clusion. An interest-

ing instance of the

courage and determi-

nation of the male

Swan in defending his

young, is related by

Mr. Yarrell. A pair of

the Whooping or

Hooping Swans (Cyg-

nus ferus) had bred in

the gardens of the

Zoological Society in

the summer of 1839.

"The Cygnets," says

Mr. Yarrell, " when only a few days old, were sunning themselves on the margin of

one ofthe islands, close to the deep water. The parent birds were swimming near.

A Carrion Crow made a descent and struck at one of the Cygnets ; the old male Hooper

came to the rescue in an instant, seized the Crow with his beak, pulled him into the

water, and, in spite of all his buffetings and resistance, held him there till he was

dead." The name ofthe Hooper or Whooping Swan given to this bird, which is the

common Wild Swan of Europe, is an allusion to the peculiar note emitted by the male,

which is said by Mr. Yarrell to be exactly similar to the word " hoop,” repeated several

times in succession. The intensity of this sound is greatly increased by the convolution

ofthe trachea, which penetrates the keel ofthe sternum almost to its posterior extremity,

and is then bent back upon itself so as to return to the front of the sternum before

reaching the lungs.

An arrangement in some degree similar to this occurs also in another British species,

Bewick's Swan (Cygnus Bewickii) , which also produces a considerable noise, especially

when flying on its migrations ; but the trachea of the common Tame Swan (C. olor) is

quite simple, and the bird has only a soft, plaintive voice, very different from the
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strong note of the Hooper. The latter species and Bewick's Swan are winter visitors

in this country, nearly all of them quitting our shores in the spring to seek their

breeding stations in the most northern countries of Europe. Another species, the

C. immutabilis, so called from the cygnets being white instead of gray or brownish,

as is the case with the other Swans, occasionally makes its appearance in this

country during severe winters ; it is sometimes brought by dealers from the Baltic,

under the name of the Polish Swan, but its summer residence is not accurately

known.

The Mute, or Tame Swan (Cygnus olor), which is the largest and most elegant of

the British species, is also the only one which is permanently resident in our islands.

No bird, in fact, presents a more ornamental appearance upon a river or lake than the

common Swan; and in this country, at any rate, this bird has been from a very early

period the object of various preservative laws. By a law of Henry VII., stealing a

Swan's egg was punishable by a year's imprisonment, and a fine at the pleasure ofthe

king. Stealing the Swans themselves, or attempting to do so, was punished still

more severely. By an earlier law, no English subject could have property in Swans

at large in a public river or creek, except by a royal grant, which is accompanied by a

swan mark. Representations of many of these distinctive marks, with other curious

particulars relating to what may be called the legal history of the Swan, may be found

in the third volume of Mr. Yarrell's " British Birds."

The general colour of the European species of Swans is white, sometimes with a

grayish tinge ; but a species has been found abundantly in Australia which is entirely

black, with the exception of a few white feathers in the wings, and the bill, which is

bright red. These birds were very numerous in Van Diemen's Land ; and Swan River,

on the west coast of Australia, received its name from the great quantities of them

which inhabited it at the time of its discovery . The Black Swan (C. atratus) is nearly

as large as the common white species, and may now often be seen in company with it

on ornamental waters.

The Anserine, or Geese, have a large heavy body, with a tolerably long neck, a

small head, and a conical bill (Fig. 139). Their feet are rather long, and the hind tocs

Fig. 139.-Head of the Gray Goose ( Anser ferus).

very small ; the wings are long and powerful. These birds, many of which are only

inferior in size to the Swans, resemble these in most of their habits ; they live together
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in flocks, inhabit the polar regions during the summer, and migrate in autumn in search

ofa more genial climate in which to pass the winter. During their migrations they

fly in long lines , at a great height in the air, continually emitting loud cries. They

feed on vegetables, such as grass, herbaceous plants, and seeds, and generally take up

their abode in marshy places. In these situations they build their nests, which are of

large size, and composed of coarse grass and other herbage. They lay several eggs ;

and, according to Professor Nilsson , the males quit their partners during the period of

incubation, and collect in flocks close to the sea.

Ofthe True Wild Geese (Anser) several species are found in this country, princi-

pally as winter visitors, although some species occasionally remain, and breed here

during the summer. The Gray Lag Goose (Anser ferus, Fig. 139) , which is said to

have been very abundant formerly in the fenny districts, is now rarely found in

Britain ; but Mr. Yarrell appears to consider this as the original of our domestic breed,

perhaps with a cross of the White-fronted Goose (Anser albifrons) , which still visits

our shores in considerable numbers during the winter. The commonest of the British

species is the Bean Goose (Anser segetum) . The Bernicle Geese (Bernicla) are marine

in their habits, and feed almost entirely upon Algae and upon the Grass-wrack (Zostera

marina). Like the Common Geese, they are only winter visitors in our climates, and

pass during the summer to the highest northern latitudes . The name of Bernicle or

Barnacle Geese, applied to these birds, alludes to an absurd fiction which was related

as sober truth by the older naturalists, that these birds were produced from the

common Barnacles, the latter in their turn originating, according to some accounts,

from the fruits of a particular tree whose branches dipped into the water. This ridi-

culous notion is not yet entirely exploded in the minds of the ignorant.

A curious form belonging to this sub-family is the Cereopsis of New Holland

(Cereopsis Nova-Hollandia) , which presents a considerable resemblance to the Common

Geese, but has the front ofthe head covered with a yellowish leathery skin, and the

legs much longer in proportion than in any other Goose, with the extremities of the

tibiæ covered with a naked skin. This bird has a good deal of the grallatorial

character about it, and is considered by some writers as forming one of the links

uniting this order with the following one.

But a far closer approach to the Grallatorial Birds is made by the Flamingoes

(Phoenicopterina) , which were, in fact, placed amongst the Waders by most of the

older naturalists, down to the time of Cuvier and even later. The whole organization

of these birds, however, shows that they must be referred to the Natatores, and indeed

to the family Anatidæ, with which they agree in all essential points, although, at the

same time, they undoubtedly present several extraordinary characters.

The form of the bill is quite sufficient to distinguish the Flamingoes from any

other members of the order Natatores . It is large and thick, the lower mandible

has a somewhat oval form, with the sides turned up so as to constitute a sort of

semi-cylindrical channel ; whilst the upper mandible is broad and rather flat, and bent

suddenly in the middle so as to fit exactly to the edges of its fellow . The margins of

the two mandibles are furnished with very fine transverse lamellæ, which are described

by Cuvier, who says that these , taken in conjunction with the thick fleshy tongue, show

that the Flamingoes are closely allied to the Ducks ; but some of the other naturalists,

who place them, with Cuvier, amongst the Grallatorial birds, appear to have entirely

overlooked these characters, whilst others describe them, but make no mention of the

relationship thereby indicated .
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Fig. 140.-The Flamingo (Phoenicopterus ruber).

It is, however, to the great length and slenderness of the legs and neck that the

Flamingoes are indebted for their being regarded as wading birds ; and it must be

confessed that, in these respects, they exceed most of the birds properly belonging to

the Grallatorial order. The legs are excessively long and slender, and the greater part of

the tibia are bare of feathers, as in many of the waders ; but the three anterior toes are

completely united by a membrane. The elongation of the neck is, of course, intended

to enable the birds to reach the surface upon which they are standing ; and yet it is

scarcely greater than that seen in many short-legged Natatorial Birds.

In their habits and mode of life they also agree essentially with the swimming

birds. They live upon the sea-shore, where they feed upon Mollusca, Crustacea, and

young fishes, for which they dabble about in the mud and sand, with their broad bills,

in exactly the same manner as a duck, and when thus employed the object of the

2 F
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peculiar conformation of the bill is plainly seen. Whenthe neck is turned downwards

to reach the ground in the most natural position, the bent apical portion of the upper

mandible is necessarily directed downwards ; this, then, takes the place of the lower

mandible in the Duck, and serves to scoop and feel about in the mud. The tongue

also assists wonderfully in the process of straining the muddy water, and retaining the

food ; it is furnished with numerous spines on its surface, and these are pressed by the

mere weight ofthe tongue against the lamella of the upper mandible when the animal

is feeding with its head in this reversed position.

They are exceedingly gregarious in their habits, collecting into large troops in the

marshes, where they follow the rise and fall of the tide in their search for food, so

that they are often seen extending in single file over a considerable space. When

standing in this way, the common Flamingoes (Phoenicopterus ruber, Fig . 140) , which

stand about five feet in height, and are of a fine rose colour with bright red wings,

are said to produce exactly the effect of a regiment of soldiers standing in line. Whilst

the community is thus engaged in seekingthe means of subsistance, certain of its members

are said to be employed in the capacity of sentinels, to give notice of the approach of

danger; this is done by a loud cry, like the sound of a trumpet, on hearing which the

whole will take wing and escape to some place of greater security. They also migrate

in large flocks, when they fly in an angular line, like that frequently formed by Geese

and Swans in their migrations.

The females are smaller and less brilliantly coloured than the males. They form

a most singular nest of mud in the shape of a hillock, with a cavity at the top ; in

this they lay two or thee white eggs, and then sit astride upon the top with one leg

on each side . The young are able to run within a few days after their exclusion from

the egg.

The common Flamingo (Fig. 140) is found in the South of Europe, especially in

Sicily, Calabria and Sardinia, but it is more abundant in the warm regions of Africa

and Asia. They are exceedingly beautiful birds, their plumage being of the most

delicate character, and their flesh is said to be equally good . Flamingoes were amongst

the objects of the extravagance of the Roman epicures, and a dish of the tongues of

these birds was regarded as a great delicacy . A species of about the same size as the

European bird is found in most parts of America, migrating from the tropical regions

as far north as the southern states of the Union . It is the Phanicopterus chilensis

of Molina.

ORDER II -GRALLATORES .

General Characters. In the Grallatorial or Wading Birds the feet are always

formed for walking, usually of great length, and the toes are never united by a mem-

brane, in the same way as in the preceding order. They are, however, sometimes

surrounded by membranous lobes, and in many cases furnished with a small web at the

base. The great length of the legs is generally due to the elongation of the tarsi ;

but the tibiæ are also frequently very long, and generally bare of feathers for a greater or

less extent. The naked portion of the tibia is covered with a reticulated skin, like that

of the tarsi and toes ; but in many cases the latter are more or less covered with horny

plates or scutella. The toes are usually four in number-three in front and one behind ;

the latter varies greatly in its development, being sometimes very small , and sometimes

as long as, or longer than the others ; it is placed either on the same level with the

anterior toes, or raised more or less upon the back of the tarsus. The anterior toes are
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usually elongated, and the two outer are often united together for a certain portion

of their length.

The great length

of the legs in the

majority of these

birds enables them

to wade with great

facility in shallow

water in search of

the fish and other

aquaticanimalsupon

which they feed ;

hence the name

of Grallatores or

Waders applied to

the order. In many

cases, however, this

Fig. 141.-Foot of Gallinule (Gallinula chloropus).

does not apply ; for the legs of several species are too short to be of any use to them in

wading ; whilst other species, in which the legs are much elongated, are inhabitants

of dry situations, and are never found in the vicinity of water. Some species run

upon the surface of aquatic plants, and others swim and dive with greater facility than

many of the true Natatorial birds. They are all active birds, running with great

swiftness, and usually possessing great power of flight.

The development of the neck keeps pace with that of the legs, and in most cases

the beak also is of considerable length . The latter organ is almost always longer than

the head, usually of an elongated conical form, sometimes almost cylindrical, and

occasionally flattened and more or less dilated . The tongue is fleshy and usually

triangular.

The wings are well developed, often of great size, and the birds are almost always

powerful fliers, although many of them, when disturbed, appear to prefer trusting to

their long legs to betaking themselves to the air. The plumage is soft, and bears

a certain resemblance to that of the Natatorial birds, but the feathers are generally

furnished with a distinct plumule .

The habits of these birds vary considerably. Most of them inhabit the vicinity of

water or marshy places, where they wade about in search of aquatic animals , or walk

upon the moist ground and amongst the rank herbage, seeking for worms and insects.

A few are found in dry situations, but their food is of much the same nature as that

oftheir marsh-loving brethren, and very few appear to take any considerable portion

of vegetable nourishment.

Divisions. The birds of this order may all be referred to six family types . In

the first of these, the Rallidæ, or Rails, the bill is always short, rarely longer than the

head, strongly compressed and wedge-shaped ; the upper mandible usually has a groove

on each side, near the middle of which the nostrils are situated . The latter are

pervious—that is to say, they open through the bill . The ridge of the bill is often

more or less expanded at the base, and sometimes forms a large plate, covering the

forehead (Fig. 142) . The legs are stout, not very long, sometimes short ; but the toes

are usually of great length, and frequently armed with very long claws. The wings

are of moderate size, and in some genera armed with spines at the carpal joint . The
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neck is rather short, and the head small, oblong, and compressed. The body, also,

Fig. 142.-Head of Jacana (Parra Jacana)

is much compressed in

form, and the tail is very

short.

The throat and œso-

phagus are of moderate

width, and there is no

crop; the stomach forms

a strong gizzard, and the

intestine is long, and

furnished with rather

large cœca.

The relations of these

birds are somewhat sin-

gular. In their general

form, and indeed in some

points of their internal anatomy, they resemble the Gallinaceous birds, and their food

also partakes of the same nature ; whilst, on the other hand, some of them are

furnished with membranous lobes on the toes. Many can swim with ease, and a few

actually exceed many ofthe true Natatorial birds in the facility with which they not

only move upon the surface of the water, but even dive into its depths. They

generally live amongst the sedges, rushes, and other plants at the edges of water,

and some also in corn-fields ; but, in either situation, the compressed form of their

bodies is peculiarly adapted to allow them to pass with ease amongst the stems of

the plants. Their elongated toes also enable them to support themselves upon floating

aquatic plants .

The Rallidae feed principally upon worms, mollusca, and insects ; but many also

eat a good deal of vegetable food, such as blades of grass and seeds. Some ofthem are

solitary, others more or less gregarious in their habits. They build a large nest of

dried grasses and sedges, placing it upon the ground amongst thick herbage ; the eggs

vary considerably in number, and the young are able to run, and frequently to swim,

as soon as they are hatched.

The British species all belong to that section of the family which constitutes the

family Rallidae of Mr. G. R. Gray. They have the beak but slightly arched towards

the tip, the wings unarmed, and the claws of moderate length. In the Gallinules

(Gallinulina), or Water-hens,the

base of the ridge of the bill is

dilated into a soft, oblong plate,

which occupies a greater or less

extent of the forehead. These

birds are especially aquatic in

their habits, living amongst the

reeds and sedges ofthe banks of

rivers and lakes, and in marshy

places, andswimminganddiving

with great facility. Their food

consists of insects, worms, and mollusca,

especiallythose ofthe Graminaceous plants.

Fig. 143.-Foot ofthe Coot ( Fulica atra).

with a considerable proportion of seeds,

The British species of Gallinule (Gallinula
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chloropus) is about twelve or thirteen inches in length, and of a dark gray colour,

olive-brown above ; the bill and frontal plate are yellow and red, and the legs green.

The name of Gallinule applied to these birds alludes to the close resemblance which

theypresent tosmallhens

whenrunningaboutupon

the ground. The Coots,

of which one species

(Fulica atra) is also found

in Britain, are very simi-

lar to the true Gallinules

in their habits, but are

still more strikingly adapted for an

aquatic life, the toes being bordered

withbroad membranous lobes (Fig. 143),

which give the feet a considerable simi-

larity tothose of the Grebes, (see page

160). From this circumstance M. Tem-

minck arranged the Coots and Grebes to-

gether in one order, to which he gave thename of Pinnati-

pedes. These are the only species of the Gallinuline that

occur inBritain, and they remain in our islands all the year.

There are numerous exotic species, some of them

considerably larger than the European members of the

group. Amongst these, one of the most remarkable is the

Notornis of New Zealand, a bird which was long supposed

to be extinct, as it was only known, like the Dinornis of

those islands, by the occasional occurrence of its bones.

It has, however, been taken alive within the last few

years.

The true Rails (Rallina) are destitute ofthe dilatation of

the base of the bill which is characteristic of the Gallinules.

They closely resemble the Gallinules in their habits, but

remain less exclusively in the neighbourhood ofwater ; the

common Crakes (Crex), of which four species are found in

Britain, being generally inhabitants of corn-fields . The

commonest species is the Corn Crake (Crex pratensis) whose

cry of crek, crek, is familiar to most country people-

although, as Mr. Macgillivray observes, its appearance is so

little known that to many it is " vox et præterea nihil."

The common Rail (Rallus aquaticus) is less abundant than

the Corn Crake in this country ; it is found in damp

meadows and marshes, and along the borders of streams,

where it seeks its food, consisting of mixed animal and

vegetable matters. The Rail remains in this country all Fig. 144 -Foot of theJacana

the year round ; but the Crakes generally migrate, arriving

(ParraJacana).

in April and May, remaining during the summer for the purpose of breeding, and

leaving us again about September. They all form a large nest of grass and other

herbage, and the young are able to run about the moment they leave the egg.
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In a second section of the family-the Palamedeide of Mr. G. R. Gray-the bill is

considerably arched towards the tip (Fig. 142) , the wings are armed with spurs, and

the claws are very long and acute ( Fig. 144) . These birds are all exotic, and resemble

the Rails in their general habits, but feed much more generally upon vegetable sub-

stances ; the great length of the toes, in most species, enables them to run with great

ease upon the floating leaves of aquatic plants. In the common Jacana (ParraJacana),

which inhabits Brazil, the claw of the hind toe is excessively elongated and acute,

from which circumstance the name of the surgeon has been applied to it. The base of

the bill is furnished with a large free dilated plate (Fig. 142), which stands up in front

of the forehead.

In the genus Palamedea the forehead is furnished with a singular hornlike process,

and the wing bears two spurs. The best known species, P. cornuta, inhabits the

marshy districts of Brazil and Guiana. This bird is larger than a goose, and of a

blackish colour, with a red patch on the shoulder. It lives in pairs, and has a very

strong voice, which may be heard at a great distance. The Chaja (Chauna chavaria)

is another nearly allied species, which has a circle of moveable feathers on the occiput.

This is also an inhabitant of Brazil, where it is frequently brought up in a domesti-

cated condition amongst the fowls and geese, which, as it is exceedingly courageous, it

is said to protect from the attacks of birds of prey. A remarkable peculiarity exhibited

by this bird is that the skin is separated from the flesh by a considerable interval, occu-

pied by a loose cellular structure which is filled with air, so that the skin crackles under

the finger. The same arrangement of the skin occurs in some Cormorants and Gannets.

The second family is that of the Scolopacida, or Snipes, in which the bill is long,

slender, and somewhat cylindrical (Fig. 145) ; generally obtuse, flexible, and covered

niles of

sand and

Fig. 145.- lead of the common Snipe (Scolopax gallinago).

with a soft skin, which towards the extremity is often abundantly supplied with nerves.

The upper mandible is longer than the lower, and usually grooved on each side ; inthe

basal portion of the grooves the small nostrils are situated. The tongue is elongated

and slender ; the oesophagus narrow, and the stomach very muscular.
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The legs are short, and the tibiæ are generally feathered lower down than in the

generality of Grallatorial birds , the feathers sometimes extending to the bend of the

foot. The toes, especially the hinder one, are much shorter than in the preceding

family, and frequently more or less connected by membrane ; in some cases they are

surrounded by membranous lobes .

These birds are always of small size. They inhabit marshy places and the margins of

rivers and brooks, where they walk about in search of their food, consisting of worms

and insects, which they extract from the mud or soft ground by means of their long

bills . They are exceedingly numerous, and present many differences in form and

structure, which have given rise to the formation of several sub-families.

The Phalaropes (Phalaropina) resemble the Coots in having the toes bordered with

membranous lobes (Fig. 146) , and, like these, were included by Temminck in his order

of Pinnatipedes. As might be expected from this

conformation of the feet, the Phalaropes are very

aquatic in their habits, swimming with great ease,

and being often met with amongst floating sea-

weed at a great distance from land. Their move-

ments, when swimming, are very elegant, re-

sembling those of the Teal ; and they are con-

tinually dipping their bills into the water in search of the small insects and Crustacea

upon which they feed. Two species are found in this country, but only as winter

visitors, their summer residence and breeding station being on the shores ofthe Arctic

regions.

Fig. 146.-Foot of Lobipes hyperborcus.

The Scolopaeina, or true Snipes, have a very long, straight, flexible bill, which is

much compressed through the greater part of its length, but is slightly enlarged at the

extremity, where its soft skin is furnished with numerous nerves ; the tarsi are short,

the hinder toe very small and elevated, the anterior long and slender.

These birds are found in sequestered marshy situations, where they may be seen

poking their delicate and sensitive bills into the mud in search of the worms and larvæ

which constitute their food. Several species are found in this country, but only as

winter visitors, their breeding-grounds being situated far to the north, although a few

appear to remain with us during the summer. They usually make their nests in slight

hollows, lined with fragments of grass and sedge, and lay four eggs. Although these

birds are of small size , their flesh is regarded as a great delicacy , and they generally

attract a good deal of the sportsman's attention . The largest British species is the

Woodcock (Scolopax`rusticola) , which measures about fourteen inches in length.

Of the foreign species, those of the genus Rhynchæa are remarkable for the brilliancy

of their colours and for the ocellated spots upon the quills of their wings and tails .

There are several species, found at the Cape of Good Hope, in India, Madagascar, and

Australia.

The Tringina, including the Sandpipers and numerous allied birds, differ from the

Snipes principally in the greater length of their legs . The bill is long, slender, grooved

throughout, sometimes straight, sometimes curved either upwards or downwards. The

hinder toe is very small and elevated on the back of the tarsus, or sometimes entirely

wanting, and the anterior toes are usually slightly webbed at the base . Many of the

Sandpipers present a good deal of resemblance to the Snipes in their appearance ; and,

like these, they are generally found in the neighbourhood of water-some ofthemeven

swimming with facility. They collect in flocks during the winter, seeking for their
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food, which consists principally of worms, insects, and mollusca, by inserting their long

bills into the mud or soft ground of the shore. In the winter they not unfrequently

visit the sea-coast. They run and fly rapidly, and most of them produce a shrill and

loud cry. They are migratory birds, visiting this country in the autumn and winter,

and retiring to the high northern latitudes to breed during the summer ; some

appear only to pay us a passing visit in their vernal and autumnal journeys between

their summer and winter residences . Nevertheless, great numbers of many species

reside permanently and breed in our islands ; in fact, some individuals of almost all

the species pass the summer here.

The Curlew (Numenius arquata) , distinguished by its curious curved bill (Fig. 147),

does not appear to migrate at all, except from the sea- coast, where it passes the winter

season, to high grounds, such as moors, &c. , where it forms its nest and rears its

Fig. 147.-Head ofthe Curlew (Numenius arquata).

young. The Curlews, like the other birds of this sub-family, lay their eggs in small

hollows lined with fragments of heath, grasses, and other vegetable matters. These

birds also exhibit a considerable degree of ingenuity in leading intruders away from

their nests and young. They will feign themselves severely wounded and scarcely

able to run, or broken-winged and exhausting their strength in vain efforts to rise from

the ground, thus inducing the pursuer to hope that the prize cannot escape him ;

but whenthe wily bird has led him to a sufficient distance from the objects of her

anxious affection, she will rise into the air with apparent exultation, and fly back to

the spot whence she came.

Perhaps the most remarkable bird belonging to the present group is the Ruff (Philo-

machus pugnax), a small bird of about ten or twelve inches in length, which was

formerly very abundant in this country, but now occurs in comparatively small

numbers. The most striking peculiarities of this bird, which is the only species of its

genus, are expressed in its names--the English name being applied to it in allusion to

a large ruff of feathers which is attached to the head and neck of the male during the

breeding season ; whilst its more learned appellations refer to the great pugnacity dis-

played bythe males at that period . This pugnacity is very opposite to the general

disposition ofthe Grallatorial birds, as is also the practice of polygamy in which the

Ruff indulges, and which is indeed the cause of the continual fighting that goes on

during the breeding season. " Their actions in fighting," according to Montagu, 66 are
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very similar to those of a game cock ; the head is lowered and the beak held in a hori-

zontal direction ; the ruff, and indeed every feather, more or less distended, the former

sweeping the ground as a shield to defend the more tender parts ; the auricles erected,

and the tail partly spread,-upon the whole assuming a most ferocious aspect. When

either could obtain a firm hold with the bill, a leap succeeded, accompanied by a

stroke of the wing ; but they rarely injured each other." These birds (with the

females, called Reeves) are taken alive in the fenny districts of England, and fattened

upon bread and milk or boiled wheat before being sent to market, where they fetch

from thirty shillings to two guineas, or more, per dozen. They are also imported into

Londonfrom Holland ; and Mr. Thompson, of Belfast, mentions a case in which out of

two or three hundred of these birds which were put on board a steamer at Rotterdam in

a large basket, only about one-half arrived alive in the Thames, the remainder having

fallen in the incessant battle which was going on throughout the voyage. In the

Lincolnshire fens the Ruffs are taken by means of nets, into which they are decoyed by

stuffed skins, which the fowler places there, and which are often so arranged that they

can be made to leap up by pulling a string. At the time Montagu wrote, however

(1813) , the number of these birds was so small as hardly to remunerate the fowlers for

the trouble and expense of their capture. Another species, which is occasionally taken

and fattened with the Ruffs, is the Godwit (Limosa melanura) , which is a much larger

bird than the Ruff, being from sixteen to seventeen inches in length. It is not, how-

ever, so highly esteemed for the table.

The last sub-family is that of the Totanina, to which Mr. Macgillivray gives the

English name of Tatlers. In these birds the bill is very long, slender, compressed and

acute ; the legs are also very long and slender, and the toes of moderate length, webbed

at the base, the fourth very small or entirely wanting.

The Totanina are genuine wading-birds , which always frequent the water's edge,

and generally seek their food in the water, although they occasionally imitate the

birds of the preceding sub-families in their practice of pushing the bill into the sand

or mud ofthe brink. Some of them also take to the water and swim without hesita-

tion, although the structure of their feet does not appear very well adapted for such a

purpose. They are found not only upon the banks of rivers and lakes, and in the

marshy grounds in their vicinity, but also frequently upon the sea-shore ; and in the

winter they generally collect into small bands and frequent the neighbourhood ofthe

sea, and especially the estuaries of rivers. Their food consists of Insects, Mollusca,

Crustacea, Worms, and other aquatic animals . They run and fly swiftly, and emit

loud and shrill cries. Most of the species perform migrations of greater or less

extent ; the British species being generally winter visitors, and breeding in regions far

to the north, although some ofthem generally remain during the summer, and one or

two appear to be permanent residents.

Of the British species the Stilt (Himantopus melanopterus, Fig. 148 ) is remarkable

for the great length of its legs. The habits of this bird are but little known, but

Mr. Gould, in describing a species found in Australia, says that although the extreme

length of the legs, as compared with the small size of the body, would seem incom-

patible with easy carriage and graceful deportment, this in reality is not the case, for

he never saw a bird which combined more grace of movement and elegance of

appearance. They associated in small flocks of from six to twenty in number, and

their picturesque appearance as they ran along the margin, and waded knee-deep in the

shallows of the stream, added greatly to the beauty of the scene. They were feeding
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on insects and small snails. The habits ofanAmerican species, Himantopus nigricollis, are

described by Wilson, and appear to be very

similar, except that the birds frequent the

pools of the salt marshes rather than rivers.

During the breeding season they form small

associations, consisting of six or eight pairs,

which build their nests within a few yards of

each other. The nests consist at first of a small

quantity of grass, just sufficient to keep the eggs

from the wet ground ; but as they continue

sitting they add to the materials of the nest, so

as to raise it by degrees, probably in dread of a

sudden rise in the water.

The Avocet (Recurvirostra avocetta, Fig. 149),

which is also a British species, has the bill

gently curved upwards, giving it a very singular

appearance. The Avocet is a good-sized bird,

measuring about eighteen inches in length, and

its plumage is handsomely variegated with black

and white. The feet are much more deeply

webbed than in the generality of these birds ; but this palmation appears only to be in-

tended to give the bird additional support when walking upon the mud, as Mr. Yarrell

states that it never attempts to paddle or swim when out ofits depth, but allows itself to

float along motionless. Wilson, however, states that the American species (R.

Fig. 148.—Stilt (Himantopus melanopterus) .

Fig. 149.-Head of the Avocet (Recurvirostra avocetta).

Americana), like the American Stilt, occasionally swims for a few feet when it happens

to get beyond its depth in wading. The Avocet is now a rare bird in England, but

was formerly tolerably abundant in the fenny districts. In searching for food, the

object of the peculiar form of the bill becomes apparent ; it moves its head from side

to side, passing the bill through the soft mud with a scooping motion, whence the

name of Scooper sometimes applied to it. Mr. Audubon states, that the American

species pursues insects on the surface of the water, and, on reaching them, suddenly

seizes them by thrusting the lower mandible below them. In this scooping action of

the bill the Avocets resemble the Spoonbills belonging to the following family.

In this family, that of the Ardeida, or Herons, we find the most typical species of
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the order-stately birds, which stalk majestically along, and often stand sedately

watching for their prey. The legs are long and slender, with a large portion of the

tibiæ naked ; the tarsi are usually scutellated, and the hind toe is of large size, and

placed on the same level as the anterior toes . The bill is large, strong, and usually

conical ; the œsophagus is wide, and the stomach large, furnished with a thin muscular

coat and a soft epithelium, indicating a very different description of food from that

which forms the diet of the birds to which we have previously referred. The wings

are very large and powerful, but the flight of the birds is generally slow. They

frequent the margins of water, feeding upon aquatic animals of all kinds ; but fish and

frogs constitute a considerable portion of the nourishment ofthe larger species. They

are generally migratory in their habits, and often perform very long journeys.

Ofthe sub-families into which this great family is divided, the Spoonbills (Plataleina)

are distinguished by the very singular

form of their bills, which are flattened ,

gradually narrowed from the base to a

little beyond the middle, and expanded

at the extremity into a flat oval disc .

The toes are connected by membranes

at the base. The common White

Spoonbill (Platalea leucorodia, Fig. 150) ,

which is about thirty or thirty-two

inches inlength, is generally distributed

over the continent of Europe, but is a

rare bird in England. It is also found

in Africa, according to Mr. Yarrell, as

far south as the Cape of Good Hope ;

and Colonel Sykes brought specimens

from India, which, although larger

than the European bird, agreed with it

exactly in all other particulars. It is

migratory in its habits, retreating to

the South of Europe and North Africa

during the winter, and advancing far

to the north during the summer to

breed. One of its favourite summer

residences, however, is Holland, where it occurs in great numbers. Its food consists

of small fishes, Mollusca, Worms, and Insects. A beautiful species, the Roseate

Spoonbill (Platalea Ajaja) is found in all parts of South America ; its plumage is ofa

beautiful rose colour, with the wings of a rich carmine.

Fig. 150.-Spoonbill ( Platalea leucorodia).

From the Spoonbills we pass readily to the Ibises (Tantalina) , in which the bill is

gently curved downwards (Fig. 151 ) like that of the Curlew. In their general struc-

ture and habits they closely resemble the Spoonbills, frequenting the margins of water

and feeding principally upon Worms and Mollusca. The only species found in Britain

is the Glossy Ibis (Ibis falcinellus) which is about two feet long, of a fine reddish-brown

beneath and dark green above, with the whole of the plumage beautifully silky and

glossed with purplish-bronze. This bird occurs commonly inthe south of Europe, and

also in India, Egypt, Siberia, and many ofthe intervening regions . It is supposed to

be the Black Ibis of the ancients. This, and a White species (Ibis religiosa, Fig. 152),
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which also occurs abundantly in Egypt, were regarded with great veneration by the

ancient Egyptians, who kept them in their temples, and embalmed them after their

death. Various reasons have been given for this custom, some saying that the Ibis

Fig. 151.-Head o the Glossy Ibis (Ibis falcinellus).

destroyed the noxious Serpents which were so numerous in that country ; others that

there was supposed to be some analogy between the plumage ofthe bird and one ofthe

phases ofthe moon ; whilst a third opinion is that the birds were regarded with favour

because, their annual migration into Egypt taking place at the period of the rising of

the Nile, they were considered as the harbingers of that phenomenon.

The plumage of the Sacred Ibis (Fig. 152) is of a pure white colour, with the

exception ofthe tips ofthe wings, which are black . The head and neck are naked and

Fig. 152.-Sacred Ibis (Ibis religiosa).

black, and the bill and feet are of the same colour.

One of the most beautiful species is the Scarlet

Ibis (Ibis rubra), which is found in almost all the

warmer parts ofAmerica. It is entirely of a fine

scarlet colour, with the exception of the extremi-

ties of the four outer quill-feathers in the wings,

which are of a deep steel blue. On the Amazon

this bird, with the Roseate Spoonbill, is said to

present a most charming appearance. Most ofthe

birds of this group perform migrations of greater

or less extent.

The Storks (Ciconina) have the bill stout, coni-

cal, compressed, and pointed, with the nostrils

placed near the base, without a groove ; the gape

does not extend under the eyes. The tarsi are

reticulated, the toes rather short and stout, and united at the base by a considerable

membrane ; the claw of the middle toes is not denticulated. In the common Storks, of

which two species (Ciconia alba and nigra) are found in this country, the bill is straight

and pointed ; but in the Jabirus (Mycteria) it is turned up at the tip, and in the Open-

bills (Anastomus) the two mandibles are in contact at the base and apex, but from

their being slightly curved in opposite directions, have a considerable space between

them in the middle.

The Storks are all large birds, which chiefly inhabit the warmer regions of the

earth, where they frequent marshy places, feeding upon Reptiles, Batrachians, Fishes,

and other small animals, not excluding small quadrupeds and birds. Many of them

devour indiscriminately almost any thing that comes in their way, including garbage

of all kinds ; hence, like the Vultures and other carrion- eating animals, they are
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regarded with great favour by the inhabitants of warm climates. Several species

perform long migrations, visiting temperate and cold climates during the summer ;

but the majority appear to be permanently resident in warm countries .

The British species are, of course, migratory in their habits, and, in fact, must be

regarded only as occasional visitors to our shores ; but in Holland and Germany they

are tolerably abundant. The best known species is the White Stork (Ciconia alba),

which is about three feet and a half in length, and is of a white colour, with the

quills and coverts of the wings black, and the bill and feet red. These birds visit the

central parts of Europe in the spring, and remain there during the summer, departing

usually in the month of October for their winter quarters in Asia and Africa. Their

services in the countries frequented by them, in the destruction of vermin of all kinds,

preventing their being the objects of any molestation, they are generally very fearless

of man, and frequently build their nests on the tops of the buildings in the very

centres of towns ; indeed, in many places, the inhabitants place wooden boxes or

frames on the tops of their houses to induce the Storks to build there ; and the man

whose house is selected by a Stork for this purpose, always considers himself particu-

larly fortunate. They return annually to breed in the same place, and are said to

manifest great delight on again taking possession of their deserted home.

The nest is formed of a mass of sticks and other coarse materials, in which the

bird lays three or four eggs, which are hatched in about a month, and the young are

then attended with great care by both parents, who feed them by inserting their bills

into the mouth of the young bird, and disgorging some of the half-digested food from

their own stomachs. The old birds manifest the greatest attachment to their young,

which has rendered them objects of admiration in all ages. A most remarkable

instance of this occurred in the conflagration of Delft, where a female Stork was

observed, after repeated attempts to carry off her young, to prefer remaining with them

to perish, rather than leave them to their fate. They are also generally regarded as

patterns of conjugal fidelity ; but Professor Schinz relates a singular anecdote, which,

if true, shows that this rule is liable to exceptions. He says that a pair of Storks had

bred happily for several years in a village of Switzerland, but that on one occasion,

soon after their return to their old quarters, it was observed that as soon as the male

had left the nest to seek his food, a younger male always advanced to make his court

to the female which remained in the nest. At first, the lady received the advances of

her young suitor with great disdain ; but, as he did not allow himself to be frightened

away by this behaviour, but always presented himself as soon as her rightful lord had

taken his departure, his advances were gradually received with more and more favour,

whilst the unfortunate husband was treated with a proportional degree of unkindness.

At length, one day, when the male had gone in search of food to a neighbouring

meadow, his faithless spouse flew after him with her new lover, and both attacking

him with their sharp bills soon laid him dead on the ground. The pair then returned

and took possession of the nest.

Amongst the most remarkable of the Ciconinæ are the Adjutants, or Gigantic

Cranes, of which one species, the Leptoptilus argala, which inhabits India and the

Indian islands, often stands as much as five feet in height, and measures seven feet

and a-half from the extremity of the bill to that of the toes. This gigantic bird has a

large, slightly bent bill ; the head and neck are nearly bare, and in front of the neck

is a large pouch, which hangs down like a dewlap, and is capable of being inflated .

Its voracity is extreme ; it devours everything that comes in its way, and swallows a
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rabbit, a cat, or even a leg of mutton, at one mouthful ; and as, from its services as a

scavenger, its presence is encouraged in the towns, and it is even sometimes domesticated,
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great care is necessary to keep provisions out of its

way, as otherwise they would quickly disappear.

In a wild state, they live in companies, generally

frequenting the mouths of rivers, where, at a distance,

they look not unlike a party of men engaged in

picking up shell-fish on the beach. A rather smaller

www species, the Leptoptilus marabou (Fig. 153) , is found in

the tropical portions of Africa, where it frequents the

vicinity of the negro villages, and assists the Vultures

in their filthy avocation of clearing away garbage.

This bird is still more singular in its ugliness than the

Indian species ; but it is from it that the beautiful

plumes known as Marabout feathers are obtained.

These feathers grow under the wings:

The Jabirus (Mycteria) are but little inferior in size

to the Adjutants, which they doubtless resemble in

their mode of life. One species, which has the head

and neck bare, is found in South America ; those of

the old world have those parts of the body clothed

with feathers. The Open-bills ( Anastomus) are about

the size of the common Stork : they inhabit the

warmer regions of Asia and Africa . A species found

at the Cape, the Anastomus lamelliger, which is of a

brown tint, with a purplish metallic gloss, is remarkable for having the tips ofthe

stalks of nearly all the feathers terminated by a shining black horny disc of an

oblong form.

Fig. 153.-African Adjutant

(Leptoptilus marabou).

The true Herons (Ardeine) , with which we close our account of this family, present

a great resemblance to the Storks in their general form, but are distinguished by the
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Fig. 151.-Head of the Night Heron (Nycticorax Gardeni) .

following characters :--The bill is usually of a conical form, and nearly as stout as in

the common Storks ; but the nostrils are situated in pits on the sides of the upper
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mandible, and from this a furrow runs to a greater or less distance forwards, some-

times nearly reaching the extremity of the bill . The gape opens as far as the eyes,

which are surrounded by a naked skin. The tarsi are scutellated ; the toes rather long

and slender, and less united by membrane than those of the Storks ; the inner margin

of the claw of the middle toe is denticulated.

The Herons in general are smaller than the Storks, and some of them are very

small. They are solitary in their habits, frequenting the margins of lakes and rivers,

or marshy places, in which there are numerous pools of water, wading into the

shallows in search of their prey, which consists principally of fish, and often standing

motionless for a long time, watching until some fish passes within their reach, when

they suddenly dart out the neck with greet rapidity, seize their prey with their strong

bills, and generally swallow it at once. Occasionally, either by design or accident,

they transfix the fish with one of the mandibles ; and Mr. Yarrell has given an account

ofa casein which a Heron struck its beak through the head of an ecl, piercing both eyes,

when the eel, finding itself unable to escape, coiled itself round the neck ofthe Heron

so tightly as to prevent the bird from breathing, and they were both found dead in this

situation. They walk gravely, and with a certain amount of elegance, and possess

great power of flight, although they rarely fly very fast. At the breeding season they

usually quit their customary solitude, and collect into communities of variable number.

Their nests are broad and flat, formed of sticks, twigs, and similar materials, and

placed sometimes on the ground and sometimes on trees . At this period they also

frequently leave the sequestered spots in which they pass the greater part of their

time, and approach nearer to the habitations of man, often building their nests in the

large trees surrounding some old mansion . Most of these birds are migratory, and the

majority ofthe species recorded as British only visit

us in the summer, and several ofthem must be re-

garded as mere occasional visitors. Some, however,

remain with us all the year round.

The commonest species, at all events in this

country, is the Gray or Crested Heron (Ardea

cinerea, Fig. 155) , a large bird upwards of three

feet in length, of a bluish-gray tint above, white

beneath, and furnished with a black crest at-

tached to the back ofthe head. This bird is very com-

mon in all parts of this country, inhabiting the lakes,

rivers, and inland morasses during the summer, and

usually betaking itself to the estuaries and sea-coasts

in the winter. It is generally an indolent bird, com-

monly taking its prey by standing in the water until

some fish passes close enough to it to be seized by

darting out the head. It also feeds upon Frogs, Newts,

Crustacea, and Insects, and occasionally upon small

birds and quadrupeds. It always swallows its prey

entire. It often feeds at night, as is also the case

with many ofthe other species, and the Night Herons

(Nycticorax, Fig. 154) have received their name from

its being supposed that they possessed this habit more

group.

Fig. 155.

Gray Heron (Ardea cinerea).

decidedly than the rest of the
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The Bitterns (Botaurus), of which three species have occurred in England, also

belong to this group. The common Bittern (Botaurus stellaris, Fig. 156), which is one

of the largest of the genus, measures about thirty

inches in length. It was formerly abundant in this

country ; but since the drainage of many of the

marshy districts, it has become less common, and is

now rather rare. It feeds at night, and during the

day generally conceals itself amongst the rushes,

sedges, and reeds which borderthe marsh-pools ; and

here it also makes its nest, composed of sticks. The

eggs are four or five in number, and the young con-

tinue in the nest until fledged. The food of the Bit-

tern is similar to that of the other Ardeine, and it

seems to be rather voracious, as entire Water Rails

have been found in the stomachs of these birds ; and

Mr. Yarrell states that the stomach of one examined

byhim contained the bonesofagood-sized Pike. When

alarmed, the Bittern emits a sharp, harsh cry ; but in

the spring, and during the breeding season, itproduces

a loud bellowing sound, to which thename ofbooming

has been given. The most extraordinary stories have been told of this sound, and the

mode in which it is produced ; according to some ancient authors, the Bittern puts its

bill into the soft ground ofthe marsh, and then produces its bellowing, which is said by

them to shakethe ground for a considerable distance. This bird wanders pretty generally

over the whole eastern hemisphere, being found in summer in the north of Europe and

Siberia, and at other seasons in the mild regions bordering the Mediterranean, in

India, China, and even in South Africa. Other species are found in different parts of

the world.

Fig. 156.

Bittern ( Botaurus stellaris).

Two other remarkable exotic birds belonging to this sub-family deserve to be noticed

here. One of these is the Boat-bill (Cancroma cochlearia), a bird about the size of a

fowl, which is pretty generally distributed in South America. It receives its name

from the peculiar form of the bill, which, by some observers, is compared to a boat

turned keel-upwards, and by others to the bowls of two spoons placed with their

concave sides together. The upper mandible is terminated by a strong hook. The

legs of this bird are rather shorter than those of the other members of this group, and

it is said to perch upon the branches of trees overhanging the creeks and rivers, so as

to dash down upon the fish as they pass beneath it. It appears, however, that

the French colonists in Guiana give it the name of Crabier, believing that it feeds

on crabs.

The other is a very singular bird, from the White Nile, described by Mr. Gouid

under the name of Baleniceps Rex. It resembles Cancroma in the form of the bill,

which is excessively robust ; but the legs are much longer, and the bird is very

much larger, measuring no less than fifty-two inches from the tip of the bill to the

extremity of the tail . This gigantic bird appears in some respects to be allied to

Cancroma, and is placed by Mr. G. R. Gray with that genus in the sub-family Ardeine ;

in some of its characters, however, such as the reticulation of the tarsi, and the absence

of denticulations on the middle claw, it resembles the Storks ; whilst Mr. Gould regards

it as more nearly allied to the Pelicans.
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The next family is that of the Charadriida, or Plovers, in which the bill is gene-

rally about the length of the head, or rather shorter, usually nearly straight, with the

basal portion soft and weak, the apical hard, somewhat arched, and more or less

Fig. 157.-Head of Gray Plover (Squatarola cinerea)

pointed at the tip

(Fig. 157) . The nasal

aperture is posterior,

and placed in a groove

which extends one-

half or two-thirds of

the length of the bill.

The legs are generally

very long and slender,

with the lower part of

the tibia bare ; the

tarsi are reticulated ,

but often scutellate

in front ; and the toes

arerathersmall, united

at the base by a small

membrane, the hidden

one (Fig. 158) being

very small, and raised

from the ground, or

entirelywanting. The

mouth and oesophagus are narrow, but the gizzard is large and muscular ; the coca

are rather long.

The Plovers in general are

gregarious birds, feeding in

flocks. They are less strictly

aquatic in their habits than the

other families, some of them,

indeed, frequenting the margins

of rivers, lakes, and ponds, or

the sea-shores, whilst others are

found upon moors and pastures,

and even in ploughed fields

Fig. 158.-Foot of Crested Lapwing ( Vanellus cristatus).
Most of them perform consider-

able migrations, visiting the high northern latitudes during the summer for the

purpose of breeding. They generally lay their eggs in a mere cavity in the sand or

gravel ; and the young run about soon after they are hatched. Several species are

found in Britain .

Amongst these, one ofthe most remarkable is the Hamatopus ostralegus, or Oyster-

catcher (Fig. 159) , which forms the type of the sub-family Hematopodina. In this

bird the hind toe is wanting ; the bill is much longer than the head, slightly bent

upwards, pentagonal at the base, and compressed into a thin plate towards the apex,

which is abruptly truncated. The Oyster-catcher is a handsome bird, about eighteen

inches in length ; its plumage is variegated with black and white (whence the name of

Sea-pie, which is occasionally applied to it), and its bill is of a bright vermilion or

2 G
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orange colour. It is found commonly on the coasts, where it wades about seeking its

food, which consists principally of Mollusca and young crabs . It is said to detach

Fig. 159.-Head ofthe Oyster-catcher (Hamatopus ostralegus).

limpets from the rocks with great facility, and its bill, from its peculiar form , appears

particularly adapted for opening large bivalves, such as the oyster, and from this, no

doubt, its common English name is derived. It appears, however, that the bird contents

itself with the smaller bivalves, which it is able to swallow whole. The Oyster-

catcher resides permanently in our islands.

In the Cincline the hind-toe is present, but very small ; and the bill is shorter than

the head, compressed and obtusely pointed. The legs are not very long, and the tarsi

are scutellate in front. The British species, Strepsilas interpres, or Turnstone, receives

its name from the singular manner in which it obtains its food . When walking along

the water's edge, it turns over the stones to find the insects and small Crustacea which

are commonly to be met with beneath them. It is a handsome bird, of small size, and

is met with on the sea-coasts, as well as on the banks of lakes and rivers. It visits us

in August, and remains till May, when it departs for its breeding grounds, which are

situated in the most northern parts of Europe.

The Charadrina, including the True Plovers and the Lapwings, have the bill of

variable length, and of the form already described in the character of the family.

The legs are very slender ; the tarsi covered with hexagonal scales, or scutellate

in front ; the toes rather short and slender, the two outer connected by a basal

web, and the hinder one usually entirely wanting, or, when present, reduced to a

very small size. These birds are generally found in marshy places, and visit the sea-

shores in flocks during the winter. Their flesh is very good, and the eggs are

regarded as a great delicacy.

The Pratincoles (Glareolina), a singular group of birds, are also placed in this

family by Mr. G. R. Gray, and by several other authors. Linnæus placed them

amongst the Swallows, which they resemble in their forked tails and mode of

flight ; but he appears to have cntertained some doubt as to whether this was really

the proper place for the single species known to him, as he says that it appears to be

intermediate between the Swallows and the Gralla. It appears, however, that Lin-

næus came to this conclusion without seeing the bird, for, in a letter written after he

had obtained specimens, he refers it to the Gralla ; and in this he has been followed
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bymost modern writers on Ornithology, although a few still retain the original opinion

ofLinnæus.

The Pratincoles have the bill short,

arched, and deeply cleft, with the nos-

trils oblique (Fig. 160) ; the legs rather

long and slender, withthe tibiæ feathered

fora considerable portion oftheir length,

and the tarsi reticulated ; the hinder

toe very short, the middle anterior toe

long, and furnished with a long claw,

the lateral toes shorter, and the outer

one united to the middle toe by a small

basal membrane. The wings are long

and narrow, and the tail usually forked.

In their appearance these birds bear

some resemblance to the Rasorial birds,

and the common European species is

called by the French Perdrix de Mer, or

Sea Partridge, although it is rarely found in the neighbourhood of the coast.

The Pratincoles, according to M. Temminck, who observed the habits of the

common species (Glareola pratincola) in Hungary, live in warm and temperate climates,

frequenting the banks of rivers and lakes, and marshy places. They run and fly with

great swiftness, and feed upon aquatic animals, and the insects which live in great

numbers amongst the rushes and sedges of the marsh ; the latter they often take when

on the wing, in the manner of Swallows. They build their nests in thick tufts of

reeds, rushes, and other herbage, laying three or four eggs . The species are not

numerous, but appear to be pretty generally distributed in the eastern hemisphere ;

the common species, which sometimes occurs in England, being found in all the warm

andtemperate regions of the old world.

Fig. 160.-Head of the Collared Pratincole

(Glareola pratincola) .

In the Coursers (Cursorina), the bill is rather short, slender, depressed near the

Fig. 161.-Head of the Cream-coloured Courser (Cursorius

Europaus).

base, and slightly arched

to the extremity ; the nos-

trils are placed on each side

of the bill in a short, tri-

angular groove ; the legs

are long, the tarsi scutel-

lated both in front and

behind, and the hind toe

is entirely deficient. The

Coursers are almost entirely

confined to the warmer

parts of the old continent,

where they commonly fre-

quent the sandy wastes of

the interior. Several spe-

cies are found in different

parts of Africa, and one of these, the Cream-coloured Courser (Cursorius Europaus,

Fig. 161), occurs occasionally in England, and still more frequently in the south of
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Europe. Little is known of the habits of these birds, except that they run with

great swiftness, and appear to pick up their food, probably insects, from the ground.

The common species migrates in considerable numbers during the summer, from

the interior of Africa to the north coast of that continent ; and the few individuals

which visit the countries to the north of the Mediterranean, must be regarded as mere

stragglers.

The last sub-family of the Charadriidae is that of the Edicnemine, or Thick-knees,

of which a single species visits this country during the summer. In these birds

the basal portion of the bill is depressed and weak, the apical strong and swollen.

The nostrils are placed in a deep longitudinal groove, on each side of the bill ; the

legs are elongated, with the bare portion of the tibia and the tarsi reticulated, and the

hind toe either entirely deficient or very small, and raised from the ground. These

birds, which appear in some respects to unite the Plovers with the Bustards, generally

frequent dry pastures and waste places. They are peculiar to the eastern hemisphere,

over the warm and temperate parts of which they are pretty generally distributed.

One species, the Common Thick-knee (Edicnemus crepitans), which is found abun-

dantly in Asia, Africa, and the south of Europe, visits this country in considerable

quantities in the summer ; it is especially abundant on the sandy plains of Norfolk,

from which circumstance one of its commonest English names is the Norfolk Plover ;

it is also called the Great Plover, from its considerable size, and the Land or Stone

Curlew, from the resemblance of its cry to that of the Common Curlew. They lay

their eggs, generally two in number, in a slight hollow in the ground . They are

supposed to feed principally at night, or in the twilight ; their food consists ofworms,

slugs, and insects, but they are also said to devour small Mammalia and Reptiles.

In the family Otidida, or the Bustards, the bill is short and stout, rather convex,

broad at the base and compressed towards the apex ; the nostrils are placed in a large

membranous groove, which is clothed with feathers at the base ; the legs are

elongated and slender, the tarsi reticulated, and the toes short, with convex, obtuse

Fig. 162.-Head of the Little Bustard ( Otis tetrax).

laws. The hind toe is entirely wanting. The wings are ample, and somewhat

pointed. The birds of this family have frequently been placed by authors in the order
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Cursores, with the Ostriches and their allies, and in some respects they are allied to the

Rasorial birds ; but their nearest allies appear to be the Coursers and Thick-kneed

Plovers, and we have accordingly placed them in juxta-position with these amongst the

Grallatores.

TheBustardsare generally large birds, which liveupon heaths and dry plains in various

parts of the eastern hemisphere. They run very rapidly and fly well, although they rise

with difficulty. Their food consists principally ofworms and insects , with a few reptiles

and even small Mammalia, and birds. Green vegetables also appear to constitute a

part of their diet. They are generally found at a distance from water, and are said

never to drink, although it was long believed that the male of the Great Bustard

(Otis tarda) possessed a pouch under the throat, in which he conveyed water to the

female whilst the latter was engaged in the business of incubation. From the recent

observations of Mr. Yarrell, confirmed by other naturalists, it appears, however, that

the male Bustard possesses no gular pouch, although the structure of this organ was

minutely described by Daines Barrington and Edwards, the latter stating that it opens

under the tongue, and that he poured seven pints of water into it before it ran over ;

Mr. Yarrell therefore concludes that those writers must have mistaken some other

bird for the Bustard.—(Proc. Linn. Soc. ) They are said to be polygamous, and the

males take no part in incubation, but retreat to marshy places whilst the females lay

and hatch their eggs amongst tall herbage, frequently in corn fields. During the breed-

ing season the males are seen in fine days displaying themselves like Turkey-cocks,

spreading their tails, drooping their wings, and dilating their throats .

Two species are found in Britain, but one of these, the Great Bustard (Otis tarda),

which was formerly very abundant upon the Wiltshire Downs and the Plains of Nor-

folk, appears now to be nearly extinct in those localities. It is a large bird, the male

measuring sometimes nearly four feet in length, and the female about three. In some

parts of the continent it is still abundant, and is frequently to be seen in the markets

for sale ; the flesh of young birds about a year old is said to be very good. The second

British species, the Little Bustard (Otis tetrax, Fig. 162) , is regarded as a straggler, or

occasional visitor to our shores ; its regular residence being the countries bordering

the Mediterranean. Singularly enough, however, it has generally occurred in this

country in the winter. It is a much smaller bird than the preceding, measuring only

about seventeen inches in length.

The last family of the Grallatorial Birds is that of the Gruida, or Cranes, composed

of large and handsome birds, some of which appear to be allied to the Bustards, and

others to the Ardeida, in or near which latter family they are placed by some authors.

They have the bill strong and sharp-edged, with the nostrils placed in large concave

sinuses ;
the legs long and slender, with a considerable portion of the tibiæ bare, and

the tarsi compressed and shielded in front ; the toes rather long, with a very small

membrane uniting the two outer ones, and the hind toe short and elevated. The

wings are broad and the tail short, but the tertiary feathers of the wings are often

much elongated, and decomposed into separate filaments, forming tufts of beautiful

plumes, which hang down on each side of the tail, and were formerly much worn

as ornaments. The birds in which this peculiar structure of the tertiaries pre-

vails, form the sub-family of the True Cranes (Gruina) ; they are further charac-

terized by having the bill straight and strong, with both the mandibles of equal length

and pointed at the tip . The Cranes are large, stately, and elegant birds, most ofwhich

are exclusively inhabitants of warm climates, although some of them undertake con-
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siderable migrations. Thus the Common Crane (Grus cinerea, Fig. 163) migrates to

the north of Europe and Siberia in the spring, remains there and breeds during the

summer, and returns southward in the autumn-its winter residence is in Africa and

Fig. 163.-Common Crane (Grus

cinerea).

the southern countries of Asia. A few individuals

of the Common Crane occasionally visit this

country, and in former times the bird appears to

have been much more common. It frequents

marshy districts, and feeds commonly upon Worms,

Insects, Reptiles and Mollusca, but the crop is

sometimes found partially filled with grain. The

usual situation selected by the Crane for its nest

is amongst the reeds, or other tall plants of its

marshy abode, but it also occasionally builds upon

ruined buildings. During their migrations they

fly like the Wild Geese and Swans, either in the

form of a wedge, or in a long line, keeping at a

considerable elevation, and frequently emitting a

loud clear cry ; as in the Wild Swan, also, the

trachea is very long and convoluted within a

cavity of the sternum.

Amongst the most beautiful species are the

Demoiselle, orNumidian Crane (AnthropoidesVirgo),

and the Crowned Crane (Balearica pavonina), both

inhabitants of the northern parts of Africa. The

latter is rendered remarkable by the possession ofa

tuft of flat, yellowish, spirally-twisted filaments,

terminated by black pencils, and fringed along the edges with blackish hairs. Both

these birds are exceedingly gentle and good-tempered ; and as they are easily tamed,

and, indeed, are said to take a pleasure in displaying themselves, they form pleasing

objects in large aviaries.

In the Psophine, or Trumpeters, forming the second sub-family of the Gruidæ, the

tertiaries are not elongated and decomposed, and the bill is considerably arched

towards the apex, with the upper mandible overhanging the lower one at the tip. The

birds belonging to this sub-family, which are peculiar to South America, are interest-

ing to the naturalist from the great similarity which they present, in some respects, to

the Rasorial or Gallinaceous Birds. One of them, the Trumpeter (Psophia crepitans),

calledthe Agami by the natives of South America, which is about the size of a large fowl,

is common in Guiana, where it is often kept with poultry, which it is said to protect

from the attacks of birds of prey. It is exceedingly docile, and attaches itself to the

person that feeds it, following him about like a dog ; it is said even to attack other

domestic animals to prevent them from sharing in its master's caresses. Its name of

Trumpeter alludes to a deep, rough sound which it emits. Another species, which is

also common in South America, and, like the Trumpeter, may be easily domesticated,

is the Cariama (Cariama cristata) , a bird about the size of a Heron, which is found

principally in the mountain plains of Brazil. It flies ill, but runs withgreat swiftness.

It is generally pursued on horseback, and always leads its pursuers a long and

tedious chase. This bird feeds upon insects and small reptiles, and, like the Trum-

peter, emits a loud, dull cry.
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General Characters. Of the Cursorial birds , which have been included by

many authors amongs the Grallatores, the common Ostrich is a well-known example.

They are nearly all large birds,

with strong and generally

elongated legs ; the wings, on

the contrary, are always reduced

to a rudimentary condition

(Fig. 164), although the bones

in number and form agree with

those of the wings of other

birds. In consequence of this

small size of the wings these

birds are quite incapable of

flight, and the only use they

ever appear to make of their

wings is to spread them out as

ifto catchthe airin running. In

accordance with this deficiency

ofthe power of flight, the bones

are almost entirely destitute of

the air-cells which in the ordi-

nary birds give so much light-

ness to the skeleton ; and the

sternum is reduced to a simple

convex shield (Fig. 165) , with-

out any trace ofthe keel, which

in other birds gives attachment

to the powerful pectoral muscles.

Fig. 164.-Skeleton ofthe Ostrich

To compensate for this deficiency, however, the

great size and muscularity of the legs render the pace of these birds in running

exceedingly swift ; the pelvis is of large size, and the two sides of the arch unite at

Fig. 165.-Sternum of the Emeu (Dromaius Nova Hollandia).

the pubis, which is

not the case in any

other birds. The an-

terior toes are strong,

either two or three in

number, and termi-

nated by strong nails.

The hinder toe is en-

tirely wanting, except

in the genus Apteryx,

in which this organ is

present in a rudimen-

tary condition.

The plumage is of

a very peculiar character, the barbs of the feathers being always separate, and often

exhibiting a close resemblance to hairs. The bill is usually rather short, depressed, and
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somewhat triangular ; but in the Apteryx it is elongated and cylindrical, with the

nostrils placed at the tip. The head and neck are usually naked, or covered onlywith

Fig. 166.-Foot of the Ostrich (Struthio

camelus).

a short, downy plumage ; the head is some-

times furnished with a horny crest, and the

neck with fleshy wattles.

These remarkable birds, of which very

few species are known, are confined to the

warmer parts ofthe earth,-one species being

found in tropical Africa, another in the

Islands of the Eastern Archipelago, a thirdin

New Holland, and a fourth in South America.

The singular genus Apteryx, of which two

species have been described, is confined to

New Zealand.

Divisions.-The order includes only two

families. In the typical family ofthe Stru-

thionidæ, or Ostriches, which includes the

largest of known birds, the bill is broad,

depressed, and triangular, with the apex obtuse, and the nostrils placed in a groove,

and the hinder toe is entirely deficient. The legs are very long, especially the

tarsi, which are covered with scales . The

plumage varies considerably in its texture

in the different species, which all frequent

the desert plains of the countries inhabited

by them, where they run with great swift-

ness.

The best known species is the Ostrich

(Struthio camelus, Fig. 167) , the largest of

all existing birds, which inhabits the sandy

deserts of tropical Africa. This remarkable

bird, which has been celebrated since the

mostremoteantiquity, measures from six to

eight feet in height ; its feet consist only of

two toes (Fig. 166) , its head and neck are

nearlynaked, the generalplumage is verylax,

and the quill feathers ofthe wings and tail

are particularly remarkable for the length of

their barbs, which, although furnished with

barbules, are completely separate from each

other these are the well-known Ostrich-

feathers, which from their elegance are so highly prized as ornaments.

Fig. 167.-Ostrich ( Struthio camelus).

The Ostriches live together in large flocks, feeding upon grass, grain, &c. ; like the

Gallinaceous birds, which they resemble in their food, they have an enormous crop and

a strong gizzard. In confinement, however, they appear to devour indiscriminately

almost anything that comes in their way, as they have been frequently known to pick

up and swallow pieces of leather, wood, stones, and even metal. The hard substances

are probably taken to assist the action of the gizzard ; but however this may be, the

voracity of the Ostrich formerly gave rise to a belief that this bird fed upon iron.
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The African Ostrich is polygamous. The female scratches a hole in the sand, in

which she lays ten or twelve eggs, and these are hatched principally by the heat of the

sun, although the female, contrary to a very generally received opinion, watches over

them with great care, and sits upon them during the night. The eggs weigh about

three pounds, and are regarded as a great delicacy. When pursued, the Ostrich runs

with such rapidity as speedily to outstrip the swiftest horse, and the hunters, there-

fore, either relieve one another in the chase, or bewilder the bird by approaching it in

several directions ; but the pursuit is not always unattended with danger, as the

Ostrich sometimes attacks his enemies, striking out with his feet with great force. In

captivity this bird often becomes tame and gentle with those to whom it is accustomed,

but almost always exhibits more or less enmity towards strangers, whom it will

endeavour to knock down and trample under foot.

The American Ostrich (Rhea Americana) , called also the Nandou, or Rhea, is

scarcely more than half the size of the African species, from which it also differs in

having the head covered with feathers, and the feet furnished with three toes. It is of

a nearly uniform gray tint, and the feathers of the wings and tail , although elongated,

possess none of the beauty of those of the True Ostrich ; they are only employed in the

manufacture of light dusting brooms. It is very abundant in the great plains of

tropical America, where it is pursued on horseback, and captured either by the lasso,

or by throwing at its legs an instrument formed of two heavy balls, or stones, attached

together by a leathern thong. Mr. Darwin, who had frequent opportunities of observing

these birds, has given an excellent account of their habits . He says that the Ostriches

take the water readily, and swim across broad and rapid rivers, and even from island

to island in bays. They swim slowly, with the greater part of their bodies

immersed, and their necks extended a little forwards. According to the late Earl of

Derby, these birds are polygamous ; and the male bird prepares the nest, collects the

eggs, which are frequently laid by the females at random on the ground, and performs

all the duties of incubation. Mr. Darwin confirms these observations , and says that

four or five females have been seen to lay in the same nest, and that the male when

sitting lies so close that he himself nearly rode over one. At this time the males are

said sometimes to be very fierce, and they have been known to attack a man on

horseback, trying to kick and leap on him.

The Emeu of New Holland (Dromaius Nova Hollandia) is nearly as large as the

African Ostrich, measuring from five to seven feet in height. It has three toes in each

foot, and these are furnished with nearly equal claws ; the head is covered with

feathers, but the throat is naked, and the plumage of the body closely resembles long

hairs, hanging down on each side of the body from a central line, or parting. The

neck is covered with feathers. These birds are abundant in the southern parts of

Australia ; but in the more populous parts of the British colonies there they are now

extinct. They are much sought for, both by natives and Europeans, for the sake of

their flesh, that of the young birds being described as very delicate, whilst that of the

old ones is compared to beef. Their eggs also are eaten ; and it is said that during

their breeding season the natives of some parts of Australia live almost entirely upon

Emeu's eggs. The old birds are hunted by trained dogs, which have been taught to

avoid the powerful kicks of their quarry by running up alongside of the bird

and then springing suddenly, upon its neck. They are monogamous, and the

males, as in the case of the Rhea, perform the duties of incubation.

eggs are nearly as large as those of the Ostrich, but of a dark green colour ;

The
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and the young, when first hatched, are rather elegantly striped with black and

whitish gray.

The last species of this family is the Cassowary (Casuarius galeatus, Fig. 168) , an

inhabitant of the islands of the Eastern Archipelago. It stands about five feet in

Fig. 168.-Cassowary ( Casuarius galeatus).

height, and is distinguished genericallyfrom

the other members of the family by the

possession of a peculiar horny crest or

helmet upon the head, by the wings being

furnished, instead of feathers, with about

five cylindrical stalks destitute of barbs,

and bythe large size of the claw on the

inner toe. The head and neck are naked

and wattled, and these parts are of a bright

red colour, variegated with blue. The rest

of the body, which is very stout, is covered

with long pendent feathers, which resemble

hair even more closely than those of the

Emeu. It feeds upon fruits, herbage, and

seeds, and, like the Ostrich, swallows hard

substances, probably to assist the action of

the gizzard. The eggs are of a greenish

tint.

The eggs and some of the bones of a

gigantic bird belonging to this family, the

Epyornis maximus, have been recently dis-

covered in the island of Madagascar. The

largest of the eggs, which were found

imbedded in alluvial soil, measured no less thantwelve inches and two-thirds in length,

whilst the egg of the Common Ostrich is only about half this size. The difference in

the contents of the two eggs is much greater, for M. Isidore Geoffroy Saint-Hilaire,

who was the first describer of these extraordinary remains, calculates that the largest

egg of the Epyornis received by the Paris Museum would contain 10 quarts, or

about as much as 6 eggs of the Ostrich, 16 of the Cassowary, or 148 of the common

Hen. One of the eggs had been perforated by the natives, and used as a vessel for

carrying water. From the dimensions of the bones, it is supposed that this bird must

be at least double the size of the Ostrich ; and it appears not improbable that it may

still be in existence in the interior of the almost unknown island in which its remains

were found.

Another group of gigantic extinct birds is also placed in the immediate neighbour-

hood ofthe Struthionidae bysome authors, but distributed by others between these and

the Grallatores. These are the Dinornida, the bones and even the eggs of which have

been found in considerable quantities imbedded in the volcanic sands of New Zealand.

Several species have been distinguished, amongst which the Dinornis giganteus was

pre-eminent in stature. It has been calculated that this bird must have been at least

fourteen feet in height. It appears exceedingly probable that these birds, if they do

not still exist in the more inaccessible parts of the islands of New Zealand, were inhabi-

tants of that distant land when it was first peopled with human beings, as the traditions

of the natives describe a gigantic bird, to which they give the name of Mon, with
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which their ancestors are said to have waged awar of destruction. The natives showed

one traveller the place where the last Moa was destroyed after a tremendous battle, in

which several of its assailants were killed . The egg of oneofthese birds was discovered

by Mr. Walter Mantell, who describes it as so large that his hat would but just serve

as an egg-cup for it ; it would, therefore, appear to be nearly as large as that ofthe

Epyornis.

The second family of the Cursores, the Apterygida, includes only two singular

wingless birds, inhabitants of New Zealand. These birds are distinguished from the

Struthionida by the elongated slender form of the bill, which bears the nostrils at

the tip of the upper mandible,

by the comparative shortness

of the legs, and the presence

of a short hind toe, furnished

witha strong claw. The wings

are perfectly rudimentary, and

concealed under the feathers,

which resemble those of the

Emeu.

These birds are nocturnal

in their habits, feeding upon

insects, running with great
Fig. 169.-The Apteryx.

rapidity, and defending themselves vigorously with their feet. The name of Kiwi-Kiwi

is given to them by the natives of New Zealand, who use the skin in making dresses,

which are highly valued. A specimen of one of the species is now living in the

Zoological Gardens.

ORDER IV.-RASORES.

General Characters.-This order includes the numerous species of Gallinaceous

birds, or those which agree more or less in structure with our common Fowl, and the

name Rasores, or Scrapers, alludes to the habit of scratching in the ground in search of

food, which, as every one knows, is so common with domestic poultry.

These birds are generally of moderate size, with the body rather stout, and the

neck short, or of moderate length. The head is rather small, and the bill, which is

usually shorter than the head, is more or less arched, and has the upper mandible pro-

jecting beyond the lower one both at the apex and the margins. The legs are of

moderate length, but usually very stout ; the tibia are feathered quite down to the tip ;

and the feathers, in some cases, cover the tarsi, and even the toes. The anterior toes

are always three in number, usually rather short, stout, furnished with broad, blunt

nails, and frequently more or less united by a web at the base ; the hinder toe is

usually small, and raised a little upon the back of the tarsus, but in the species which

frequently perch upon trees, and some others, the hinder toe is more elongated, and

placed on the same level with the rest. The back of the tarsus is also frequently fur-

nished, especially in the males, with one or more spurs, which are often of considerable

length, and constitute formidable offensive weapons in the combats which prevail

amongst these birds during the breeding season.

The plumage is firm, and the accessory feathers, or plumules, are always of large

size. The birds, and especially the males, are frequently adorned with magnificent

colours ; and in many cases particular parts of the plumage in this sex acquire a great



476 THE RASORIAL BIRDS-THE TINAMOUS.

degree of development, rendering the appearance of the birds exceedingly elegant.

The wings are usually short and weak, and the flight of the birds by no means power-

ful or prolonged ; it is generally accompanied by a whirring sound, which is almost

characteristic of this order.

:-TheThe general conformation of the digestive organs (Fig. 117) is as follows :-'

œsophagus is narrow, but is dilated below the middle into a large, somewhat globular

crop. The stomach, or gizzard, is exceedingly strong and muscular, and lined with

hard, tendinous plates, by the action of which, assisted in most cases by stones, or

other hard substances which the birds swallow, the comminution of the food is effected.

The intestine is long, and furnished with very large coca ; the latter organs, in fact,

are larger in these than in any other birds.

These birds are found in all parts of the world, from the tropics to the frozen

regions of the north ; but the finest and most typical species are inhabitants of the

temperate and warmer parts of Asia. They feed principally on seeds, fruits, and

herbage, but also, to a considerable extent, on insects, worms, and other small animals.

Their general habitation is on the ground, where they run with great celerity, but many

ofthem roost on trees. They are mostly polygamous in their habits , the males being

usually surrounded by a considerable troop of females ; and to these, with one remark-

able exception, the whole business of incubation is generally left. The nest is always

placed on the ground in some sheltered situation, and very little art is exhibited in its

construction-indeed, an elaborate nest is the less necessary, as the young are able to

run about and feed almost as soon as they have left the egg ; and at night, or on

the approach of danger, they collect beneath the wings of their mother.

Divisions.—The Rasorial birds form seven families. In the Tinamous (Tinamida),

the bill is rather straight, with the base covered with a membrane, and the tip sud-

denly hooked. The wings are short and concave ; the tail short, or entirely wanting ;

the tarsi are scutellate in front, and the toes long,-the hinder one being sometimes

wanting. The genus Tinamotis, belonging to this family, makes a very near approach

to the Bustards .

These birds are peculiar to South America, where they live in the fields, or on the

borders of woods. Their flight is heavy ; but they run with considerable swiftness .

They feed principally upon grain, visiting the newly-sown fields of corn and maize

during the night, to pick up the seeds which have not been covered by the soil. The

females lay about seven eggs, in tufts of herbage ; and the young, when hatched, soon

disperse, the family being rarely found united into a flock. Their flesh is exceedingly

good ; and as they do not rise willingly, but rather prefer endeavouring to conceal

themselves when pursued, they are taken without much difficulty by means of a

noose at the end of a stick. They vary considerably in size, the largest species being

about as large as a pheasant, or from fifteen to eighteen inches in length, whilst the

smallest do not exceed six inches.

The Chionidida have the bill rather short and stout, compressed and much arched

towards the tip ; the nostrils are placed at the base, and protected by a horny sheath

or covering. The wings are long and pointed, and the tail of moderate size ; the tarsi

are short and stout, the anterior toes long, united at the base, and the hinder one small

and elevated. The best known species of this family is the White Sheathbill

(Chionis alba), a bird about fifteen inches in length, of a white colour, with the feet

reddish-black. It frequents the shores of Australia, New Zealand, and other

islands approaching the Antarctic ocean, where it feeds upon Mollusca and other animal
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matters, resembling some of the Wading birds so closely in its habits, that it has been

placed amongst them by many naturalists.

It is probable that it occasionally feeds upon carrion, as Forster, its original

describer, states that, having killed some of them in Cook's second voyage, the sailors

were unable to eat the flesh in consequence of its abominable odour ; although, as he

observes, they were not at that time particularly nice in the choice of food. M. Lesson

and Messrs. Quoy and Gaimard, however, found the flesh particularly good ; and in

Cook's third voyage it is said to be equal to Duck.

In the family of the Tetra-

onida, or Grouse, the bill is

rather short, broad at the base,

compressed and arched, with

the tip obtuse ; the nostrils

are placed at the base of the

bill, sometimes covered with

feathers, or protected by a

hard scale ; the legs are stout,

with the tarsi usually naked and scutellate, but sometimes clothed with feathers to the

toes (Fig. 170). The hind toe is rarely wanting, usually rather small and elevated .

The wings are generally short and rounded, and the tail is also rounded at the

extremity.

Fig. 170.-Foot of the Black Cock (Tetrao tetrix).

This family, which includes a great number of species, is divided into four sub-

families . The Tetraonina, including the typical species, have the bill short, very broad

at the base, and gradually narrowed and compressed towards the tip ; the nostrils are

clothed with small feathers, as are also the tarsi , and sometimes even the toes . These

birds live principally upon the ground, where they run with great swiftness, and feed

almost entirely upon vegetable substances—such as berries, seeds, and the buds oftrees

and shrubs. They are generally found in mountainous districts, some living on open

heaths, whilst others prefer wooded spots. They vary greatly in size, the largest being

nearly as large as a Turkey, the smallest scarcely exceeding a Pigeon in size.

One of the largest species is the Capercailzie, or Wood Grouse (Tetrao urogallus) ,

which was formerly an inhabitant of the Highlands of Scotland, but has now been

extinct there for many years. Although some tolerably successful attempts have

recently been made to introduce it again, the imported birds and their progeny can

hardly be regarded as true natives. This bird measures about three feet in length

from the tip of the bill to the end of the tail ; the male is delicately mottled with gray

and brownish-black, with the front of the neck and breast black, tinged with a glossy

green ; whilst the female is variegated with yellowish-brown, white and brownish-

black. The Capercailzie is found abundantly in the pine forests of Scandinavia, where

it feeds principally upon the leaves and tender shoots of the Scotch fir (Pinus sylvestris) .

In the spring, even before the snow has disappeared, the breeding season of the

Capercailzie commences ; the cock bird selects a place, where he displays himself,

spreading his tail, and ruffling his feathers in the manner of a turkey- cock, uttering

at the same time a call which is described as resembling the peller ; peller, peller,

repeated with gradually increasing rapidity, and concluding with a sort of gulp and

drawing in ofthe breath. " During this latter process," according to Mr. Lloyd, "the

head of the Capercali is thrown up, his eyes are partially closed, and his whole appear-

ance would denote that he is worked up into an agony of passion." The hens, on
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hearing the call of the cock, assemble from all the neighbouring parts of the forest,

when the cock bird descends from his perch and joins their company. The cock birds

generally resort to some particular station, so that, according to Mr. Lloyd, the call

may be heard in the same place every spring for years together. The old males are

veryjealous of the younger members of the community, and will never suffer them to

play or call, and frequent combats take place between them in consequence. The hens

form their nests on the ground, and lay from six to twelve eggs ; the cocks take no

share in the process of incubation, which is said to occupy four weeks. In captivity,

the Capercailzie is easily domesticated, and appears to breed pretty readily when placed

in favourable conditions . The cocks will frequently peck at the legs of people walking

in the place where they are kept, and even in a state of nature they are sometimes

known to attack intruders on their favourite haunts. They are taken principally in

traps, and considerable numbers are sent from Norway to the London market.

Of the truly British species the finest is the Black Cock (Tetrao tetrix, Fig. 171 ),

which is found in small numbers in some parts of England, and is tolerably abundant

in Scotland. The male is of a fine

glossy black colour, with the lower

wing coverts, the under tail coverts,

and the bases of the secondary quills

white. The form ofthe tail, however,

is one of the most remarkable charac-

ters in the male bird, the four outer

feathers on each side being consider-

ably elongated and strongly curved

outwards at the tip, so that the tail has

the appearance of a double hook. In

the female, the tail is straight, and the

colour is pale, barred, and mottled with

dark brown. In its habits the Black

Cock closely resembles the Caper-

cailzie, generally inhabiting low districts in the neighbourhood of woods, and

feeding principally upon the twigs of heath, with the young shoots of other shrubs

and trees, seeds, and berries. In winter, according to Mr. Yarrell, the crop is often

filled with the young shoots of firs, and in the autumn the bird sometimes frequents

corn-fields.

Fig. 171.-Head of Black Cock ( Tetrao tetris).

Several allied species are found in the United States of America. One ofthese, the

Ruffed Grouse (Bonasia umbellus), which is called the Pheasant in the United States,

has on each side of the neck a large tuft of black or brown feathers, which it has the

power of raising at pleasure. This bird is found in all parts of the States, but is most

plentiful in the mountainous districts, where it lives in the woods, and appears to

resemble the Capercailzie in its habits, the male displaying himself in the same manner

during the breeding season, and emitting a loud drumming noise as a call tothe females.

The Ruffed Grouse measures about eighteen inches in length, and furnishes an exceed-

ingly delicate food. The most remarkable of the American species is the Pinnated

Grouse (Tetrao cupido), which is found, although rarely, in many parts of the United

States. The male of this singular bird measures about nineteen inches in length ; it

has a pair of curious wing-like organs, about three inches long, attached one on each

side of the neck ; and below these, on each side, a wrinkled bag, which is capable of
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being inflated, and then, as described by Wilson, " resembles, in bulk, colour, and

surface, a middle-sized orange ; the head is furnished with a small crest, and over

each eye there is an elegant, semicircular comb, of a rich orange colour, which the

bird has the power of raising or depressing at pleasure. During the season of their

amours the male bird produces a peculiar sound, which is called tooting by the American

sportsmen, from its resemblance to the sound of a distant horn ; and although this call

does not appear to be very loud when in the vicinity of the bird, it is said to be audible

at a great distance-from three to six miles according to different observers.

A remarkable habit of these birds is thus described by Dr. Mitchell, in Wilson's

American Ornithology :-" During the period of mating, and while the females are

occupied in incubation, the males have a practice of assembling, principally by them-

selves. To some select and central spot, where there is very little underwood, they

repair from the adjoining district . From the exercises performed there, this is called

a scratching-place. The time of meeting is the break of day. As soon as the light

appears, the company assembles from every side, sometimes to the number of forty or

fifty. When the dawn is past, the ceremony begins with a low tooting from one of

the cocks ;-this is answered by another. They then come forth one by one from the

bushes, and strut about with all the pride and ostentation they can display. Their

necks are incurvated ; the feathers on them are erected into a sort of ruff ; the plumes

of their tails are expanded like fans ; they strut about in a style resembling, as nearly

as small may be illustrated by great, the pomp of the Turkey-cock. They seem to vie

with each other in stateliness ; and, as they pass each other, frequently cast looks of

insult, and utter notes of defiance. These are the signals for battles. They engage

with wonderful spirit and fierceness , leaping a foot or two from the ground, and

uttering a cackling, screaming, and discordant cry."

Occasionally, however, these exhibitions of pride receive rather an unpleasant

interruption ; for the hunters often find out the scratching-places, and, by concealing

themselves over-night, with their guns, in huts of pine branches, within a few yards

of the spot, deal wholesale destruction upon the unfortunate birds, whilst these are

engaged in strutting about or fighting.

Their flesh is considered particularly delicate, and they have been destroyed in

such numbers, notwithstanding legislative enactments for their preservation, that, in

Wilson's time, they had advanced in price from one dollar to four or five dollars a

pair.

In the Common Grouse, or Ptarmigans (Lagopus), the feathers extend to the

extremity ofthe toes (Fig. 172) . These birds

are found only in the colder temperate regions

of the northern hemisphere, and generally in

mountainous districts . They live entirely on

the ground, and feed, like the preceding

species, upon the twigs and leaves of plants ,

seeds and berries ; but, unlike these, they are

not polygamous, the males and females pairing

and remaining together during the breeding-

season. The common species, or Red Grouse (Lagopus scoticus) , which is peculiar to

these islands, inhabits heathy districts at almost any elevation, and feeds to a great

extent upon the young shoots of the heath ; the Ptarmigan (L. vulgaris) , on the

contrary, is an inhabitant of the highest parts of mountains, and only descends towards

Fig. 172.- Foot of the Common Grouse

(Lagopus scoticus) .
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the lower regions during the winter. The Red Grouse is of the same colour all the

year round; but the Ptarmigan acquires a white plumage in the winter. Both these

Fig. 173.-Ptarmigan (Lagopus vulgaris).

species, but especially the former, are great favourites with sportsmen, and the number

killed every autumn is enormous. The Ptarmigan is found on most of the high

mountains of Europe, even as far south as Spain and Italy ; but it is most abundant in
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the northern countries, and a considerable number are brought to this country from

Norway. It also occurs in the most northern parts of America.

The Odontophorine are distinguished by having two teeth on each side of the lower

mandible, near the point. The bill is short, and arched towards the tip , with the apex

of the upper mandible prolonged beyond the lower one ; the nostrils are situated at the

base of the bill, in a short rounded groove, and covered by a membranous scale ; the

wings are concave and rounded, the tarsi elongated and slender, and the toes long, the

outermost being longer than the inner. These birds are inhabitants of America, where

they take the place of the Partridges and Quails of the eastern hemisphere, and are

generally known bythe same names. The best known species is the American Quail

(Ortyx virginianus) , a bird about nine inches in length, which is found in all parts of

North America, and as far south as Honduras. These birds, which are as much the

objects of pursuit with the American sportsmen, as the common Partridge with those

of our own country, are generally found about the plantations, where they feed upon

grain. They occasionally seek shelter in woods, but usually keep in the open

fields, concealing themselves amongst the briers of hedge-banks. In May, the females

make a nest of dry grass and herbage on the ground, and generally protected by a large

tuft of grass. In this they lay from fifteen to twenty-four eggs, and the young quit

the nest as soon as they are hatched, running about with their mother in search of

food. When disturbed under these circumstances, the mother immediately puts every

artifice in practice to lure the intruder away from her helpless brood, running along

the path before him with her wings dragging on the ground, as if severely wounded,

and returning by a circuitous route when the danger has been eluded, to collect the

chicks, which, in obedience to the first note of alarm, have secreted themselves amongst

the herbage. When the eggs are hatched under a common hen, the young birds are

perfectly contented with their captivity until the approach of Spring and the breeding-

season, when they invariably take their departure. Another species, the Californian

Quail (Ortyx californicus) , has the top of the head ornamented with several remarkable

curved feathers.

In the Turnicine, the bill is of moderate size, nearly straight, with the tip of the

upper mandible slightly overhanging that of the lower one ; the nostrils are placed in

a groove which extends beyond the middle of the bill ; their aperture is linear and

furnished with an elongated scale. The tarsi are of moderate length, and stout ; the

toes, usually three in number, rather long, and free at the base ; the wings short and

rounded, and the tail nearly concealed by the dorsal feathers.

These small birds, which are pretty generally distributed over the eastern hemis-

phere, present a considerable resemblance to the Bustards in their general appearance.

They live generally on barren deserts, where they run with great celerity, and when

disturbed, generally conceal themselves in the taller herbage, or endeavour to

escape by running, but rarely take to flight. They feed upon seeds and insects, and

are said to be polygamous, but little is known of their habits. Only a single species

is found in Europe, the Andalusian Quail ( Turnix tachydromus), and this is espe-

cially a native of the countries bordering on the Mediterranean, both in Europe and

Africa. It is considered by Temminck to be a migratory bird, and specimens have

occasionally strayed so far to the north as to reach this country. Several species

are found in India and the islands of the Eastern Archipelago, and Mr. Gould has

brought seven or eight from Australia. The last-named ornithologist confirms

Temminck's opinion as to the migrations of these birds. A Javanese species, Turnix

2 II
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pugnax, is of an exceedingly quarrelsome disposition. and is much sought after bythe

natives of that island, who amuse themselves with its combats.

The last sub-family is that of the Perdicine, including the Partridges and Quails,

in which the bill is short and compressed, with the margins of the mandibles entire,

Nicholson

Fig. 174.-The Common Partridge (Perdix cinerea).

and the nostrils protected by a hard scale ; the tarsi are elongated, covered in front

with scales, and occasionally armed with spurs or tubercles, and the hinder toe is more

or less elevated. The Perdicinæ are very generally distributed over the temperate and

warmer regions of the eastern hemisphere. Some, like our common Partridge, are

stationary, whilst others, such as the Quails, perform regular migrations. They live
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principally upon the ground, in pastures, especially in mountainous districts, and in

corn-fields ; a few inhabit rocky places, and some are even found in woods. They feed

principally upon seeds, berries, and buds. The nest is of a very simple nature, and

generally placed on the ground in a small hollow; the eggs are numerous, and the

young run about from the moment of their leaving the egg, in company with the

mother, who often employs a stratagem, similar to that related of the American Quail,

to save her young from danger.

Fig. 175.-Head of Red Partridge

(Perdix rubra).

Of the true Partridges (Perdix) two species are found in Britain ; one of them,

the Common Partridge (Perdix cinerea, Fig. 176),

is an undoubted native ; but the second, the

Red-legged or Guernsey Partridge (Perdix rubra,

Fig. 175) , although not uncommon in some locali-

ties, is well known to have been introduced

from the continent. These well-known birds

are found principally about corn-fields, but the

Guernsey Partridge also frequents heathy places.

Their food consists of grain and seeds, together

with tender herbage and insects. During the

autumn and winter, they keep together in small

flocks, called coveys ; but early in the spring they

separate and pair, although the eggs are rarely laid

before the month of June. The nest consists of a

hollow scraped in the ground, generally in some sheltered situation , and lined with a few

straws. The eggs vary from ten to fifteen in number, and the whole work of incubation

is left to the female, although the male always remains close to the nest, endeavouring

to protect his mate from danger either by stratagem or fighting. When the young

are hatched, they are attended to by both parents, who often expose themselves to

danger for the protection of their helpless brood. To show the courage sometimes

evinced by these birds with this object, Mr. Selby relates the following anecdote :-

"A person engaged in a field not far from my resi-

dence, had his attention arrested by some objects on

the ground, which, upon approaching, he found to

be two Partridges, a male and female, engaged in

battle with a Carrion Crow ; so successful and

absorbed were they in the issue of the contest, that

they actually held the Crow till it was seized and

taken from them by the spectator of the scene. Fig. 176.-Head of Common Partridge

Upon search, the young birds, very lately hatched, (Perdix cinerea).

were found concealed amongst the grass . It would appear, therefore, that the Crow, a

mortal enemy to all kinds ofyoung game, in attempting to carry off one of these, had

been attacked by the parent birds, and with this singular result."

The Francolins (Francolinus) closely resemble the Partridges, but the tarsi of the

males are armed with one or two spurs. They differ considerably from the True Par-

tridges in their habits, living in damp places, in woods and forests, and perching con-

stantly upon trees. One species, the common Francolin (F. vulgaris) is an inhabitant

of the south of Europe, Asia, and the north of Africa. Like the Common Partridge,

which it resembles in the form of its bill, it feeds upon insects and seeds ; but some of

the African species derive their nourishment from bulbous plants, and to enable them
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to dig these out of the ground, the bill, especially the upper mandible, is considerably

elongated. Their flesh is very good.

The Quails (Coturnix) also resemble the Partridges in their general form, but the

head does not present the bare space behind the eyes which is characteristic of those

birds. The Quails are all small birds, the common species (Coturnix dactylisonans),

which is a summer visitor to this country, not exceeding eight inches in length . They

are confined to the eastern hemisphere, over which they are generally distributed

and some, if not all of them, are migratory in their habits. They are said to be

polygamous, but this is rather doubtful, as the male is observed to assist the female

in the care of her brood. It is certain, however, that the males are excessively

pugnacions, and in some countries they are kept in confinement for the sake ofthe

sport afforded by their combats. In their general habits and food, the Quails resemble

the Partridges.

In the family of the Pteroclidæ, or Sand Grouse, the bill is rather short, compressed,

nearly straight, and curved at the tip, with the nostrils at the base, and half closed by

a membranous scale. The tarsi are rather long, and covered in front with small

feathers ; the toes short, especially the hinder one, which is nearly rudimentary, and

placed high up upon the tarsus. The wings and tail are elongated and pointed, and in

some species the two middle feathers of the tail are considerably longer than the others .

These birds live for the most part on the plains and sandy deserts ofthe hot countries of

the old world.

Two species (Pterocles arenarius and P. alchata) are found in Europe, but these

frequent only the most southern parts of the continent. They fly well, and often

perform long journeys, although they cannot be regarded as migratory birds ;

their food consists principally of seeds and insects. They nidificate on the ground,

amongst stones or herbage, and lay four or five eggs .

The fifth family, that of the Phasianidæ, or Pheasants, includes the most beautiful

of the Rasorial birds ; indeed, some of them may perhaps be justly regarded as pre-

eminent in this respect over all the rest of their class. In these birds the bill is of

moderate size and compressed, with the upper mandible arched to the tip , where it

overhangs the lower one ; the tarsi are of moderate length and thickness, usually armed

with one or two spurs ; the toes are moderate, and the hinder one short and elevated.

The wings are rather short and rounded, and the tail more or less elongated and broad,

but frequently wedge-shaped and pointed . The head is rarely feathered all over ; the

naked skin is sometimes confined to a space about the eye, but generally occupies a

greater portion of the surface, occasionally covering the whole head, and even a part of

the neck, and frequently forming combs and wattles of very remarkable forms. In

some species the crown is furnished with a crest of feathers.

The birds of this family are for the most part inhabitants of the Asiatic continent

and islands, from which, however, several species have been introduced into other parts

ofthe globe. The Guinea Fowl of Africa, and the Turkeys of America, are almost the

only instances of the occurrence of wild Phasianidous birds out of Asia. Some species,

such as the common Fowl, the Peacock, the Turkey, and the Guinea Fowl, have been

reduced to a state of complete domestication, and are distributed pretty generally over

the world.

The Phasianida constitute four distinct sub-families . In the Meleagrinæ, or Tur-

keys, the tail is short and pendent in repose, and the head and neck are naked and

covered with a carunculated skin. This sub-family includes only the Turkeys and
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Guinea FowlofAmerica and Africa, representatives of which are well-known denizens of

ourpoultry-yards. The common Turkey (Meleagris Gallopavo, Fig. 177) in its wild state

still exists, although

in greatly diminished

numbers, in the most

unfrequented parts of

the North American

continent. Itmeasures

about three feet and

a-half in length, and

is rather a handsome

bird, the general co-

lour of its plumage

being black, glossed

with purple and

bronzed green, and

the quill feathers

variegated withwhite.

The head and neck

are covered with a

bare carunculated

skin, and at the base

of the bill there is a

singular fleshy appendage, which is usually of considerable length . The breast is

ornamented with a tuft of long black hair. In the wild state the Turkeys feed upon

grain of all sorts, berries, fruits, grass, and insects ; they collect in parties of variable

number, and often journey from one part of the country to another in search of some

favourite description of food.

Fig. 177.-Turkey (Meleagris Gallopavo).

The old males form parties separate from the females, which also collect into flocks

with their young ; and these always endeavour to avoid the old males, who take every

opportunity of killing their younger brethren. When moving from one place to

another their course is frequently interrupted by rivers, when they collect on the

highest part of the bank, and generally remain for a day or two, apparently in con-

sultation as to the best mode of getting over the obstacle, the old males strutting

about and gobbling with the greatest importance, as if to inspire their weaker and more

timid companions with the necessary courage. Before attempting the arduous and

dangerous undertaking, the whole flock mounts to the tops of the highest trees on the

bank, and then simultaneously takes flight towards the opposite shore. The stronger

ones get over without difficulty ; but many of the younger and weaker individuals are

unable to support themselves across a wide river, and, falling into the water, are

compelled to swim for their lives, spreading out their tails and striking out with their

feet. In this manner they usually succeed in making the shore ; but sometimes, when

the bank is steep, a good many, which are unable to quit the water, are carried away

by the stream and drowned.

They are polygamous, and during the breeding season the males exhibit themselves

before the females, strutting about with their tails spread, their wings drooping, their

feathers ruffled, and their heads and necks drawn far back ; at these times, the males

utter at intervals a singular sound, which closely resembles the word gobbler, several
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times repeated. During this period of their amours, the males never meet without a

desperate combat, which frequently terminates in the death of the vanquished, and

they are said to endeavour to destroy the eggs laid by the females, in order to

prolong their honeymoon as much as possible. The females form a simple nest of a

few dry leaves, in some dry sheltered situation, and lay in it a considerable

number of eggs (usually from ten to fifteen) ; the males then quit them, and conceal

themselves in thickets and other sheltered places to recover their condition . The

business of incubation is performed entirely by the females, which exhibit the greatest

care in concealing their nests from other animals, several of which, and especially the

crows, are exceedingly fond of sucking the eggs. For greater security, it is said that

three or four females will sometimes lay their eggs in the same nest ; and, in this case,

one is always left to guard the precious deposit, whilst the others go to seek for food.

The young can run as soon as hatched, but they are at first exceedingly susceptible of

cold and wet, and it has been observed that in a rainy season the wild Turkeys are

very scarce. The habits of the domestic birds are very similar . The wild Turkeys are

taken either by shooting them at night when at roost upon the trees, or by enticing

them into a sort of covered enclosure, called a pen, by strewing corn so as to lead the

flock gradually up to the entrance . It is remarkable that although this fine bird,

being exclusively an inhabitant of America, must have been very recently introduced

into Europe, its origin was so soon lost sight of, that even Belon, Aldrovandus, and

Gesner, supposed it to be a native of Africa and the East Indies ; and our ordinary

English name would seem to indicate, that at its introduction into this country it was

considered to come from the east. A second species of Turkey is found in Honduras ;

it is a much more splendid bird than the common Turkey, its plumage being of a fine

metallic green, passing to coppery, and each tail feather furnished with a blue eye-

spot, surrounded by a black ring. It is called the Ocellated Turkey (Meleagris

ocellata).

The Guinea Fowl, or Pintadoes (Numida) , of which a few species are found in

Africa, have the head and upper part of the neck naked, the top of the head being fur-

nished either with a naked crest, or a tuft of feathers ; at the base of the lower man-

dible there is a pair of small wattles, and the tarsi are usually destitute of spurs. The

common Guinca Hen (Numida meleagris) is an inhabitant of the warmer parts of Africa,

but is common in our poultry-yards ; and in America, individuals that have escaped

from captivity have multiplied to such an extent, that in Jamaica and some of the

other West India Islands, their depredations upon the provision grounds render them

a nuisance. The common Guinea Fowl is rather a large bird, exceeding the ordinary

domestic cock in size ; it is of a dark gray colour, covered with small, round, white

spots. It is a restless, noisy bird, incessantly uttering a harsh cry, which has been

compared to the syllables ca-mac, ca-mac, frequently repeated . This renders their

proximity rather disagreeable ; but, although their tenderness prevents their being pro-

pagated to the same extent as the ordinary domestic poultry, the delicacy of their flesh

and eggs causes their presence to be tolerated. They were well known to the ancients,

and formed a conspicuous part in the feasts of the Roman epicures.

In a wild state they live in flocks in woods, especially in the neighbourhood of

marshy places, feeding on insects, worms, and seeds, for which they scratch in the

ground in the manner of the common Fowl. They roost upon trees, and when pur-

sued usually take refuge in the same situation. In Jamaica, where they often do great

damage, they are taken by a curious stratagem. Some corn is steeped in rum mixed
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with the intoxicating juice ofthe cassava, and then strewed upon the ground in the

plantations exposed to their depredations ; the birds, on paying their nocturnal visit to

the spot, finding such an abundant supply of food within their reach, feed upon it

greedily, and are soon found reeling about in a state of helpless intoxication . The nest

is made upon the ground in a tuft of grass, or a thicket, and contains as many as

twenty eggs.

1

Fig. 178.-Group of Pheasants. 1 , Imperan Pheasant ( Lophophorus Impeyanus) ; 2, Tragopan

(Ceriornis satyra) ; 3, Pucras Pheasant (Puerasia macrolopha) .

In the sub-family of the Phasianina, or True Pheasants, the tail is more or less

elongated, usually very long, wedge-shaped, pointed, and composed of narrow, wedge-

shaped feathers. Of this group, which includes the Pheasants and Domestic Poultry,

the best known wild species is the common Pheasant (Phasianus colchicus) . This bird,

which is too well known to need description, although naturalised in this country and

included in our lists of birds, cannot be regarded as a native species, and except in
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some very favourable situations, considerable care is necessary to prevent its extinction .

It is a native of western Asia, and is supposed to have been originally introduced into

Europe from the banks ofthe Phasis, a river of the ancient kingdom of Colchis, situated

at the eastern extremity ofthe Black Sea, and from this locality its scientific name is

derived. It is now, however, very generally distributed over the whole of the southern

parts of Europe.

The description ofthe habits ofthe common Pheasant will serve with but little varia-

tion for thewhole group . Its favouritehaunts are woods and thickets, always in the neigh-

bourhood of water, and it frequently takes to marshy islands, overgrown with rushes or

osiers. In the summer the Pheasants roost on the ground, but during the latter part of

the autumn and winter they pass the night upon the trees. They feed upon grain and

seeds of various kinds, intermixed with fruits, green herbage, roots, and insects . Mr.

Yarrell says, that he has seen them feeding upon blackberries, sloes and haws ; and that

sometimes their crops are distended with acorns of such large size that the birds must

have had some trouble in getting them down. They are also said to be particularly

fond of the root of the common buttercup (Ranunculus bulbosus) . In their movements

Pheasants closely resemble the common Fowl, walking and running in the same

manner and withgreat swiftness-in fact, rarely taking wing unless pressed with imme-

diate danger. They are polygamous, and the males and females only associate during

the breeding season, which is in the spring. At this time the males, which have kept

together during the winter, separate, each taking up a particular station, where he

collects a number of females round him, by strutting about, clapping his wings, and

crowing. The females deposit from ten to fourteen eggs amongst long grass or bushes ,

the nest consisting merely of a small hollow lined with dried leaves ; they are then

deserted by the male, and the whole labour of incubation and bringing up the young

brood is left entirely to them.

The Pheasant breeds pretty readily in confinement, but under these circumstances

the female is apt to be somewhat careless in hatching the eggs, which are therefore

usually put under a common Hen, and the possessors of preserves even collect all the

eggs that can be found, hatch them in this way under a Hen, and turn the young out

into the covers when fledged . In captivity the Pheasant will breed with the common

Fowl and Guinea Fowl, and even in the wild state hybrids of this bird with the Black

Grouse have been met with. A variety, the Ring-necked Pheasant, distinguished by

having a white ring round its neck, is also supposed by some to be a hybrid with the

Phasianus torquatus, a native of China. The young birds are very subject to a disease

called the gapes, which is caused by the presence in the windpipe of a parasitic worm

belonging to the genus Fasciola, which, causing the trachea to inflame, often produces

suffocation. Various remedies are employed against this disease,-in its earlier stages

garlic, chives or, young onions are said to have a beneficial effect ; but when the disease

has become serious, the best remedy is fumigation with tobacco, the birds being

enclosed in a tight box, and smoked until they are nearly or completely stupefied .

Pheasant shooting is a favourite amusement with sportsmen, and perhaps no other

description of game is so subject to the depredations of poachers. The numbers ofthese

birds sometimes killed at battues is enormous, but it must be confessed that this prac-

tice is not one of the most sportsmanlike.

Numerous species of Pheasants are found in the wooded regions of the Asiatic

continent and islands. Amongst these, two of the most beautiful are the Gold and

Silver Pheasants of China, which are not uncommon in aviaries. The former (Phasi-
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anus pictus) is one of the most magnificent species, its plumage being variegated with

brilliant scarlet, yellow, and blue, and the head ornamented with a large yellow crest,

which can be elevated at pleasure. Cuvier supposes that this bird was the original of

Pliny's description of the Phoenix. In the Silver Pheasant (P. nyethemerus) the

general colour of the plumage is white, but each feather is adorned with fine black

lines, and the whole lower surface of the body is black. One of the finest species is

the Argus Pheasant (Argus giganteus, Fig. 179) , which inhabits the larger islands of

the Eastern Archipelago . The male measures between five and six feet from the tip

Fig. 179.-Argus Pheasant (Argus giganteus).

of the bill to the extremity

of the tail, the greater part

ofwhich is formed bythe two

central feathers. The general

colour of the plumage is

brown ; but the most re-

markable character of the

bird consists in the enormous

size of the secondary quill-

feathers of the wings, which

often exceed three feet in

length, and from their being

adorned with a series of ocel-

lated spots along the whole

length of each, give the bird

a very elegant appearance

when the wings are ex-

panded. The forests of the Himalayas contain some elegant species of this

sub-family, two of which are represented on a preceding page (Fig. 178) . One

of these, the Pucras Pheasant (Puerasia macrolopha) , is closely allied to the

common species ; but the other, the Tragopan (Ceriornis satyra) , makes a nearer

approach to the ordinary fowl. This bird is remarkable for the singularity of the

appendages with which the head of the male is adorned ; the sides of the head are

naked, and behind each eye there is a long horn of a bluish colour, which is also the

tint of the dilatable wattles which hang down from the chin. The plumage in the

male is of a rich red colour, adorned with small white spots ; but in the females it is

brown. The latter are also destitute of the appendages of the head.

The most important species of this group, and perhaps the most valuable of all

birds, is the Common Fowl ( Gallus domesticus) . This bird has been under the pro-

tection of man from time immemorial ; and the earliest historical records which we

possess, the curious paintings of the Egyptians, show that this and most of our

ordinary domestic animals were as completely domesticated at that early period as in

our own day. The original stock of the Domestic Fowl has been supposed to be the

Gallus Bankivus, or Jungle Fowl of Java ; but naturalists are far from having arrived

at any certainty upon this point, and it seems not improbable, either that this valuable

bird forms a species per se, or that it has been produced by an intermixture of nearly

allied species.

Nearly allied to the true Pheasants are the Lophophorine, of which the Impeyan

Pheasant (Lophophorus Impeyanus, Fig. 178) is a fine example. In these the bill is

broad at the base and rather long, with the tip of the upper mandible projecting con-
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siderably beyond that of the lower one, and the tail is broad and rounded at the

extremity. The Impeyan Pheasant, which is the best known species, is found abun-

dantly upon the Himalayas ; the male is a handsome bird nearly as large as a Turkey,

and of a general black colour ; but the feathers reflect most beautiful metallic blue,

green, golden, and coppery tints. The head is adorned with a remarkable tuft of

plumes, which, like the feathers of the back, appear golden-green by reflection. The

tail is of a fine chestnut-red colour, and the rump white. The females are far inferior

in beauty to the males, being of a general brown tint, more or less variegated with

gray and tawny. The bird feeds principally upon bulbous roots, for digging up which

the elongated upper mandible is particularly adapted.

The last sub-family of the Phasianidous birds is that of the Pavonina, or Peafowl,

distinguished by having a tuft or crest upon the head, and the tail-coverts greatly elon-

gated, these being the feathers which in the common Peacock form that beautiful

ornament usually known as the tail . The Common Peacock (Pavo cristatus) is un-

doubtedly one of the most magnificent of birds. Every one must have admired the

splendid metallic colouring of the gorgeous train of this bird, with its hundreds of

jewel-like eye-spots ; and few objects in nature are more brilliant than a fine Peacock,

with this beautiful appendage spread into a glittering circle in the bright rays of the

sun. The form of the bird is also exceedingly elegant, and the general plumage of the

body exhibits rich metallic tints, that of the neck particularly being of a fine deep

blue, tinged with golden-green. The female, however, is of a much more sober hue,

her whole plumage being usually of a brownish colour. The voice of the Peacock is

by no means suitable to the beauty of its external appearance, consisting in a harsh

disagreeable cry, not unlike the word paon, which is the French name for the bird.

Although naturalized as a domestic bird in Europe, the Peacock is a native of

India, where it is still found abundantly in a wild state ; and the wild specimens are

said to be more brilliant than those bred in captivity. The date of its introduction

into England is not known , but the first Peacocks appear to have been brought into

Europe by Alexander the Great, although these birds were amongst the articles im-

ported into Judea by the fleets of Solomon . They reached Rome towards the end of

the Republic, and their costliness soon caused them to be regarded as one of the

greatest luxuries of the table, although the moderns find them dry and leathery.

This, perhaps, as much as the desire of ostentation, may have induced the extravagance

of Vitellius and Heliogabalus, who introduced dishes composed only of the brains and

tongues of Peacocks at their feasts. In Europe, during the middle ages, the Peacock

was still a favourite article in the bill of fare of grand entertainments, at which it was

served with the greatest pomp and magnificence ; and during the period of chivalry it

was usual for knights to make vows of enterprise on these occasions, " before the

Peacock and the ladies." In the present day, however, the bird is kept entirely for

the sake of the elegance of its appearance.

In a state of nature they frequent jungles and wooded localities, feeding upon

grain, fruits, and insects. They are polygamous, and the females make their nests

upon the ground, amongst bushes ; the nest is composed of grass, and the number of

eggs laid is said to be five or six. They roost in high trees, and even in captivity

their inclination to get into an elevated position often manifests itself ; and they may

frequently be seen perched upon high walls, or upon the ridges of buildings.

The common Peacock and its immediate allies, have only a single spur on the

tarsus ; but the species of the genus Polyplectron are furnished with two, or even more,
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of these weapons. In these birds the tail coverts are much shorter than in the True

Peacocks, and in the best known species (Polyplectron bicalcaratus) are of a reddish

colour, each adorned with a double ocellated, green spot.

We come now to a remarkable family of birds, inhabitants of the islands of

the Eastern Archipelago and New Holland, in which the hatching of the eggs is

generally left to the heat of the sun, assisted by the warmth evolved from a mass of

vegetable matter collected by the parents, in which the eggs are imbedded. This is

the family ofthe Megapodiida, in which the bill is rather stout, arched towards the

apex, and obtuse at the tip ; the wings are rounded, the tarsi long and stout, and

usually covered with large scales, the feet large and the hind toe elongated and placed

on the same level with the other toes. The claws are long and stout. These birds are

divided into two sub-families, distinguished by the form of the bill.

In one, the Megapodine, or Mound birds, the bill is rather weak and depressed to-

wards the base, and stronger and slightly arched towards the apex. The species of

this sub-family are found generally in the shady forests ofthe Indian islands. Their

general habits are not very well known, but they are said to lay their eggs, which are

of a large size, in holes in the sand, covering them over and leaving them to be hatched

by the heat of the sun. Nevertheless, the habits of an Australian species, the Jungle

Fowl (Megapodius tumulus) prove that these birds take more care of their offspring.

This bird, which is about the size of the common Fowl, collects together vast heaps of

vegetable matter in which to deposit its eggs, which are then hatched by the heat evolved

during the gradual decay of the mass ; the sun's rays evidently have little to do with the

process, as the mounds are sometimes completely protected from them by foliage. One

of these mounds has been seen measuring fifteen feet in height, and sixty in circum-

ference at the bese. According to Mr. Gould, this bird is always found near the coast,

where it keeps in dense thickets feeding upon seeds, berries, insects, and roots, the latter

of which it scratches up with great facility with its powerful claws. Its flight is very

heavy.

The Leipoa ocellata, or " Native Pheasant" of the Australian colonists, is another

bird belonging to the present sub-family . It deposits its eggs in mounds formed of

vegetable matter covered with sand, which are often as much as three feet in height, and

nine in diameter. The eggs are much sought by the natives.

But the most remarkable of the mound-building birds is the Australian Brush-

Turkey (Talegalla Lathami), which constitutes the type of the sub-family Tallegallinæ.

This group differs from the preceding in the greater elevation of the base of the bill ;

but the habits of the birds are very similar. The Brush-Turkey, which is the species

best known to naturalists, is about the size of a Turkey, and of a blackish-brown

colour, with the head and neck nearly naked, furnished only with scattered, hair-like

feathers . The colour of the skin in these parts is pink ; but the neck is also furnished

with a wattle of a bright yellow colour. This bird lives in small flecks in the bush,

and generally eludes danger by the rapidity with which it runs through the tangled

brushwood . When suddenly alarmed, however, the flock will immediately rise into

the trees, where they perch upon the lowest branches, and then leap from branch

to branch until they reach the top, when they often take wing, and fly to

another part of the bush where they expect to be undisturbed. The quantity of

decaying vegetable matter, collected by these birds for the reception of their eggs, is

enormous, amounting, according to Mr. Gould, to from two to four cart-loads. Each

of these mounds is produced by the united efforts of several pairs of birds, the females
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ofwhich lay their eggs in the mass at a considerable depth from the surface, and at a

distance of about a foot from each other. The materials of the mound are entirely

collected by means of the feet, the birds grasping a quantity of leaves or grass in one

foot, and throwing it backwards towards a common centre, and in this manner, says

Mr. Gould, they clear "the surface of the ground to a considerable distance so com-

pletely, that scarcely a leaf or blade of grass is left." A pair of Brush-Turkeys have

lately bred in the Zoological Gardens, and it appears, from observations made there,

that the male bird attends assiduously upon the mound, shifting the position of the

eggs, and assisting the young on their first entrance into the world. The eggs, which

are nearly four inches in length, are said to be delicious food, and are accordingly

sought after with avidity both by the natives and colonists. A second species of

Tallegalla (T. Cuvieri) is found in New Guinea, and a third species belonging to the

group, the Megacephalon maleo, inhabits Celebes, but their habits are almost unknown.

The last family in the order is that of the Cracide, or Curassows, which appear to

be the American representatives of the Pheasants. They have the bill of moderate

size, but more or less arched to the tip, with the nostrils situated at the base ; the

wings are short and rounded ; the tail elongated and very broad ; the tarsi and toes

elongated, the former stout, the latter slender ; and the hind toe is placed in the same

plane with the others.

These birds are inhabitants of the forests of tropical America, where they feed

upon seeds, fruits, buds, and insects. They live upon the ground, but roost and make

their nests on trees. Some of them may be domesticated to a considerable extent ; but

others are very wild and untractable.

The common or crested Curassow (Crax alector, Fig. 180) , is almost as large as a

Turkey, or about three feet in length ; it is of a shining black colour, glossed with

purple and green, and the top of the

head is furnished with a crest of curled

or twisted feathers, which the bird can

raise or depress at pleasure. The ab-

domen and tail coverts are white. The

bill is strong, and much elevated at the

base, where it is surrounded by a skin,

in which the nostrils are pierced.

These birds are found abundantly

in Brazil, and from that country to

Mexico ; they collect in small companies,

and feed principally upon seeds and

fruits. They are even domesticated in

their native country ; and a rather

smaller species, the Red Curassow (Craz

rubra), has even been brought inte

Holland, where it was found to be

almost as prolific as the common Fowl. They associate readily with other poultry,

and their flesh is said to be exceedingly delicate . A nearly allied species (Craz

globicera), has a large, yellow, globular knob at the base of the bill. This is still more

striking in the Pauxi (Ourax pauxi) , which has an oval blue tubercle, of a stony

hardness, and as large as the head, situated at the base ofthe bill. This bird is said to

nidificate on the ground.

Fig. 180.-Curassow (Crax alector).
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The Guans (Penelope) and their allies are also inhabitants of the great forests of

tropical America. They are more elegant in their forms than the Curassows, and bear

a considerable resemblance to the Pheasants. The throat has a naked skin, which the

bird can dilate at pleasure. They live solitary, feeding principally upon fruits, and

perching and making their nests on trees. Their flesh is said to be very delicate food ;

but the birds are timid and wild, and do not appear to submit to domestication so

readily as the Curassows.

ORDER V.-COLUMBÆ .

General Characters.-With the order of the Columbæ, or Doves, we commence

the second great section of the class of Birds, the Insessores, or pre-eminently perching

birds, which, with comparatively few exceptions, pass the greater part of their time in

the air, or perched in elevated situations, almost always selecting trees or rocks for the

purpose of nidification, and devoting great care and attention to the bringing up of

their young, until the latter are capable of flight.

TheDoves are, in many respects, closely allied to the Gallinaceous birds, so nearly,

indeed, that by some authors they are included in the same order, and it must be con-

fessed that the two groups approximate very closely. The principal character by

which the true Doves are distinguished from the Gallinaceous birds, is derived from

the structure of the bill. The upper mandible is horny, and arched in its apical

portion, but the base is occupied by a second convexity, formed by a cartilaginous

plate which covers the nasal cavities, and in the anterior portion of which the nostrils

arepierced; this, in its turn, is clothed with a skinwhich

is smooth and scurfy in some species, whilst in others,

and oven in particular varieties, it acquires a fleshy

development, and forms a warty lump at the base of

the bill . The œsophagus speedily widens into a large

crop, situated on both sides of the alimentary canal,

and during the breeding season it is furnished with

numerous glands for the secretion of a milky juice,

which, mixing with the food in the crop, softens it so

(Columba Livias).

as to render it more fit for the nourishment of the Fig . 181.-Head of the Rock Dove

young birds, which are fed for a considerable time

with food regurgitated by their parents. The gizzard is very powerful, the intestine

long and slender, and the coca small.

The tarsi are usually short, rather stout, and covered with scutella, but sometimes

feathered. The toes are four in number, of moderate length, the hind toe being placed

on the same plane as the anterior ones, which are not united by a membrane, even at

the base, although in some cases the outer toe is completely united to the middle one at

the base ; the upper surface of all the toes is covered with short scutella, and beneath

these the toes are considerably flattened and clothed with a papillate skin . The claws

are rather short and curved.

The quill feathers of the wings and tail are very uniform in number. The former

are generally long and pointed, and have ten primary quills ; the tail is almost always

composed of twelve feathers, rarely of sixteen . The general plumage is distinguished

from that of the Gallinaceous birds by the absence of the plumules, or accessory

feathers, which in the latter attain a great development.

The Columbæ, in general, are arboreal in their habits, but most of them seek their
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food onthe ground, and they all, notwithstanding the shortness of their legs, walk

with ease and considerable celerity. Their flight, as might be expected from the form

and size of their wings, is strong and sus-

tained, and some species perform considerable

migrations. In this respect they offer a

striking contrast to the heavy, short-winged

Gallinaceous birds, whose flight is usually

slow, and only capable of being maintained

for a short distance. In their mode of drink-

ing, also, they differ remarkably from all

other birds ; for, instead of taking up a small

quantity of water in the mouth, and then

swallowing it by raising the head, they

immerse the bill in the water, and drink

without stopping until they are satisfied .

The Pigeons generally nestle in trees or in

the holes ofrocks ; rarely on the ground. The

young, when hatched, are quite helpless,

and require to be fed carefully by their

parents for some time, during which they

Fig. 182.-Foot of Ring Dove from above

and beneath.

remain in the nest. The duty of incubation, and the care of the young, is shared by

both parents.

These birds are found in all the warm and temperate parts of the globe, but it is

in the warmer regions that they occur in the greatest abundance. There, also, many

of the species attain a splendour of plumage which rivals almost anything else that we

meet with amongst the feathered inhabitants of the air, and of which our native

species, although by no means deficient in beauty, can give us no idea. Everywhere

the Doves are regarded with more or less favour, doubtless owing in a great measure

to their reputation for conjugal fidelity and the peculiarly melancholy sound of their

voice, which is universally a plaintive cooing. These characters, coupled with the

continual exhibition of all the signs of a most tender affection between the sexes during

the breeding season, induced the ancients to consecrate the Dove to Venus. In many

Christian countries also the Dove is regarded as a sacred animal, because under its

form the Holy Spirit is described as having descended upon our Saviour at his baptism.

Divisions.-These birds may be divided into five families. In the first, the

Didunculidæ, the bill is about as long as the head, with the upper mandible much

depressed at the base, strongly arched in its apical portion, and hooked and acute at the

tip ; the lower mandible has the apex truncated, and three distinct teeth on each side

near the apex. The nostrils are placed in the middle of the membranous depressed

portion ofthe base. The tarsi are stout ; and the toes long, with long curved claws.

This family includes only a single species, the Didunculus strigirostris, a bird a little

larger than a Partridge, which inhabits the Navigator's Islands. This bird has the

head and neck and the whole lower surface, with the exception of the under tail-

coverts, black, glossed with green ; the upper surface and the lower tail-coverts are

chestnut-red, and the bill and a ring of naked skin round the eyes are yellow. From

some notes on this bird, communicated to the Zoological Society by Lieut. Walpole,

R.N. , it appears that the Didunculi remain almost constantly upon trees, feeding

upon berries and fruits during the day, and roosting at night amongst the branches.
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They fly pretty well, and are generally seen either in pairs or small flocks. They

nidificate amongst the rocks in the interior of the Islands, and the young, like those

of other Pigeons, are naked and helpless . Their flesh is excellent. The natives,

according to Lieut. Walpole, " are fond of keeping the Didunculi tame as pets, either

taking them from the nest, or, when older, with bird-lime. They attach the bird by

a long string fastened round one leg to a stick about two feet in length, with a fork at

the end, which is stuck generally in the wall inside the hut, but sometimes in the

ground outside. The natives, when they walk, often carry with them these sticks

with the birds attached, and train the birds to leave the stick occasionally, and hover

over it till it is again presented for the bird to perch on- the line by which it is

attached being long enough to admit of this operation. " The Didunculus is, however,

particularly interesting from its constituting the nearest approach amongst existing

birds to the singular extinct bird, the Dodo, the true position of which has been shown

by MM. Strickland and Melville to be amongst the Columbæ .

AtThis remarkable bird forms the type of the second family, that ofthe Didida.

the discovery of the Island of Mauritius in 1598 , the Dodo was still abundant there,

but in the course of a few years it was completely extirpated by the sailors . A few

specimens were,however, brought to Europe in the period which intervened between its

discovery and its final destruc-

tion, and from these several oil

daintings were made, which,

with two heads, a foot, and a few

feathers, are now the only proofs

of the existence of a large bird,

which was certainly living with-

in the last two hundred years.

The Dodo (Didus ineptus, Fig. 183)

is described as being considerably

larger than a Swan, weighing

sometimes fifty pounds, and of a

very bulky and heavy form. The

bill was long and strong, de-

pressed at the base, with a sepa-

rate and much arched apical

portion, which was so sharp and

strongly hooked at the tip, that

theDodo has been considered by

some naturalists as approaching the predaceous birds. The nostrils were placed onthe

sides of the depressed portion of the bill, which was covered by a naked skin ; the face

was similarly clothed. The feet were very short and stout, but bear a considerable

resemblance to those of a Pigeon. The wings were also very short, and quite incapable

of raising the bird into the air even had they been furnished with the ordinary stiff

quill feathers, but instead of these they bore a few soft decomposed plumes, like those

of the Ostrich, and the tail was adorned with a tuft of similar but smaller feathers.

This rudimentary condition of the wings led to the Dodo's being placed amongst the

Cursorial birds by many writers. The general colour ofthe Dodo was a blackish-gray,

but the plumes of the wings were of a light ash colour.

Fig. 183.-Dodo (Didus ineptus).

In the little Island of Rodriguez, lying in the ocean to the east of the Mauri-
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tius and Bourbon, where the Dodo abounded, it appears from some bones in the posses-

sion of the Zoological Society that three species of wingless birds formerly existed .

One of these Mr. Bartlett considers to be identical with the Dodo of the Mauritius,

another was nearly twice the size of the Dodo, whilst the third was rather smaller than

that bird. The latter is probably the Solitaire, which is described by Leguat, a French

voyager, in the following terms :-

"Of all the birds in the island," says he, "the most remarkable is that which goes

by the name ofthe Solitary, because it is very seldom seen in company, though there

are abundance of them. The feathers ofthe male are of abrown-gray colour ; the feet

and beak are like a Turkey's, but a little more crooked . They have scarce any tail,

but their hind part covered with feathers is roundish, like the crupper of a Horse ; they

are taller than the Turkeys. Their neck is straight, and a little longer in proportion

than a Turkey's when it lifts up its head. Its eye is black and lively, and its head

without comb or cap. They never fly, their wings are too little to support the weight

of their bodies ; they serve only to beat themselves and to flutter when they call one

another. They will whirl about for twenty or thirty times together on the same side

during the space of four or five minutes. The motion of their wings makes then a noise

very like that of a rattle, and one may hear it two hundred paces off. The bone of

their wings grows greater towards the extremity, and forms a little round mass under

the feathers as big as a musket ball. That and its beak are the chief defence of this

bird. 'Tis very hard to catch it in the woods, but easie in open places, because we

run faster than they, and sometimes we approach them without much trouble.
From

March to September they are extremely fat, and taste admirably well, especially while

they are young. Some ofthe males weigh forty-five pounds.

"The females are wonderfully beautiful, some fair, some brown ; I call them fair,

because they are of the colour of fair hair. They have a sort of peak, like a widow's,

upon their breasts (beaks ? ), which is of a dun colour. No , one feather is straggling

from the other all over their bodies, they being very careful to adjust themselves, and

make them all even with their beaks. The feathers on their thighs are round like

shells at the end, and being there very thick, have an agreeable effect. They have

two risings on their craws, and the feathers are whiter there than the rest, which

livelily represents the fine neck of a beautiful woman. They walk with so much

stateliness and good grace, that one cannot help admiring and loving them ; by which

means their fine mien often saves their lives."

Making allowance for some poetic license, which the gallantry of the worthy

Leguat appears to have induced him to take in his description of the females , this

appears to be a trustworthy account of the aspect and manners of a bird nearly allied

to the Dodo ; and in this case, at any rate, Leguat is not deserving of the censure of

Cuvier, who does not consider his testimony of any great value. At all events, some

of the bones above referred to belonged to a bird about the size attributed by Leguat

to the Solitaire, and recent authors have appropriated Gmelin's name of Didus solitarius

to this bird. To the third species, Mr. Bartlett gives the name of Didus Nazarenus,

which was employed by Gmelin, for a bird described by François Coache, many years

ago, under the name of the Dodo, but to which he ascribes only three toes. The

occurrence of at least three species of large wingless birds upon these islands, sepa-

rated as they are by many miles of sea, is a most remarkable circumstance ; and, as

the birds could by no possibility pass from one island to the other, the only plausible

supposition by which their presence can be accounted for is, that these islands at one
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time formed part of a great continent, which is now submerged beneath the waves of

the great Indian Ocean. As the birds were in existence at a comparatively recent

period, some naturalists are not without expectations that the same, or allied , species

may still be found in the neighbouring and almost unexplored island of Madagascar.

It will be exceedingly interesting, if we should hereafter receive living specimens of

birds, the very existence of which was regarded as apocryphal by many eminent

naturalists.

The third family is that of the Gourida, or Ground Pigeons, in which the bill is of

moderate size, slender, straight, and much arched at the apex ; the tarsi long and

stout ; and the toes long, margined with a sort of membrane, and furnished with

short curved claws. These birds approach more nearly than any of the other members

of the order to the true Gallinaceous birds ; their tarsi are longer, and they generally

live in flocks upon the ground, where they seek their food, consisting of seeds, &c., and

rarely perch upon trees. They are found in the warm parts of both hemispheres, and

some of them attain a considerable size ; the type of the family, the Crowned Pigeon

of the Indian Archipelago (Goura coronata) , being nearly as large as a Turkey It is

kept in the poultry yards in Java, but does not breed in Europe. Many of the species

are exceedingly beautiful ; one of them, the Nicobar Pigeon ( Calœnas nicobarica) , is

remarkable not only in this respect, but also for the resemblance in the arrangement

of the tail feathers to that of the cock. This bird is of a dark purplish, or nearly

black, colour, with the feathers of the neck long, pointed, and glossed with blue, red,

and gold ; the wings are blue, the back brilliant golden-green, and the tail white. It

is found in several parts of India.

From these we pass to the Columbide, or true Pigeons, the family to which all our

British species belong . These birds present the characters of the order in their greatest

perfection. The bill is rather slender, horny, arched, and acute at the tip, covered

with a soft tumid skin at the base ; the nostrils are pierced in the form of longitudinal

slits in the front of the basal swelling (Fig. 181) ; tarsi are short, and usually about

equal in length to the hinder toe ; the anterior toes are elongated (Fig. 182) . These

birds generally live in wooded places, and roost in the trees. They feed, however, for

the most part on the ground, picking up seeds of all kinds, young herbage, and roots.

In the autumn some of them eat large fruits, such as beech-mast and acorns, which

they are obliged to swallow whole, their bills not being strong enough to make any

impression on them. Some of them make their nests amongst the branches of trees,

others in hollow trees, or in holes of rocks ; and it appears that in Norfolk the Stock-

dove (Columba œnas) often lays its eggs in deserted rabbit-burrows, generally without

any nest. This bird also nestles in thick furze-bushes upon the heaths in the same

county, but in other localities it is said to live in woody places, and to build in trees

like its congeners. The largest of the British species is the Ringdove, or Cushat

(Columba palumbus), which is generally distributed in all the wooded parts of the

country ; the Stock-dove, on the contrary, is found only in the southern and midland

counties of England, and these are also the parts most frequented by the Turtle-dove

(Columba turtur), which, however, is only a summer visitor to this country. A fourth

British species is the Rock-dove (Columba livia, Fig. 181 ) , which is the original of most

of our domestic varieties. In a state of nature, this bird, which is very generally dis-

tributed over the northern temperate portion of the eastern hemisphere, lives and breeds

entirely in holes of rocks, and is to be found abundantly on all our rocky coasts.

feeds on grain, and is also found to eat considerable numbers of several species of

It

2 I
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snails. It produces two broods in the year, each consisting of a pair of birds. Our

space will, of course, preclude any description of the numerous varieties of this bird

produced by domestication, some of which differ so widely from each other and from

the original stock, that it is difficult to imagine that they all belong to the same species.

The nearest approach to the wild species is made by the common House Pigeon, many

specimens ofwhich almost exactly resemble their original parents in form and colour ;

but the different kinds of fancy Pigeons, as they are called, exhibit most remarkable

differences in both these particulars . Thus, in the Tumblers, which in their general

form present the closest resemblance to the Common Pigeon, the head and bill are

greatly reduced in size, and the birds have also acquired the curious habit of turning

over suddenly in the air ; in the Carriers the head and bill are much elongated, and

the naked skin about the base of the bill and round the eyes is greatly developed,

fleshy, and warty. The Pouters have an enormously inflated crop, which projects in

front ofthe breast, causing the bird to throw its head back, and hold itself in a most

unnaturally upright position ; and the Jacobins have the feathers of the head and

neck inverted in such a manner as to form a sort of ruff or hood. The most remark-

able change, however, is perhaps that which has produced the variety of the Fantails,

or Broad-tailed Shakers, in which the tail , which is beautifully expanded in an arched

form , contains no less than thirty-six feathers, the normal number being only twelve.

One of the most singular faculties possessed by these birds is that of finding their

way to their ordinary residence when let loose at a great distance from home. This

faculty is exhibited to a greater or less extent by all the varieties of pigeons, and even

by domesticated individuals of the original stock ; but it acquires its most remarkable

development in the variety called the Carrier, from its having long been employed in

conveying notes and messages in which speed and secrecy were required. The distance

travelled by these birds, and the rapidity with which they fly, is perfectly astonishing.

Mr. Yarrell mentions one case in which a Carrier Pigeon flew from Rouen to Ghent, a

distance of one hundred and fifty miles in a straight line, in an hour and a half. In

the East, which appears to be the original country of this variety, they were formerly

employed as a regularflying post, the letters to be conveyed being fastened under one

ofthe wings. They have also the reputation of being unconscious agents in carrying

on many clandestine love affairs ; but in the more civilized countries of Western

Europe they have generally been employed for more disreputable purposes, by con-

veying important intelligence to Stock Exchange speculators, and bringing news of

the results of races, &c . , to sporting men, before these could possibly be known inthe

regular course of things, thus enabling them to operate with safety in their specu-

lations and bets . The electric telegraph, however, must have nearly put a stop to

their employment in this way.

There is one other species of this family to which we must refer, the Passenger

Pigeon (Ectopistes migratorius) of North America. This bird is about the size of our

common Pigeon, but the tail is greatly elongated and wedge-shaped, with the middle

feathers blackish-brown, and the lateral ones white. It is very abundant in all parts

of North America, and is remarkable from its migrating in immense flocks from one

part of the United States to another. Audubon, who has given a most interesting

account of these birds, noticed them passing one place almost continuouslyfor three suc-

cessive days. To give some idea of their numbers he makes the following calculation.

He supposes a column of one mile in breadth to pass over a given spot for three hours

at the rate of one mile per minute. This gives a parallelogram of one hundred and eighty
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square miles, and allowing two pigeons to the square yard, the column would contain

upwards of one billion, one hundred and fifteen millions of pigeons ; and as every pigeon

consumes at least half a pint of food daily, the daily consumption of such a flock would

be no less than eight millions seven hundred and twelve thousand bushels.

This would appear to be by no means an exaggerated estimate, as the Pigeons are

said completely to fill the air, eclipsing the light of the sun. The speed with which

they travel is shown by the fact that Pigeons have been killed in the neighbourhood

ofNew York with their crops still filled with rice, which could not have been obtained

by them nearer than the fields of Carolina and Georgia, a distance of between 300 and

400 miles ; and as it is known that these birds will entirely digest their food in the

course of twelve hours, they must have passed over the intervening space in about six

hours, or at the rate of about a mile in a minute. Their arrival at their roosting-places

is anxiously watched for by the inhabitants of the neighbourhood, who destroy them in

great numbers. Audubon gives the following animated description of one of these noc-

turnal battues :-"Thesun," he says, " was lost to ourview, yet not a Pigeon had arrived ;

but, suddenly, there burst forth a general cry of, ' Here they come ! The noise which they

made, though yet distant, reminded me of a hard gale at sea passing through the rigging

of a close-reefed vessel. As the birds arrived and passed over me, I felt a current of air

that surprised me. Thousands were soon knocked down by the men provided with

poles . The current of birds, however, kept still increasing. The fires were lighted,

and a most magnificent, as well as a wonderful and terrifying sight, presented itself.

The Pigeons, coming in by thousands, alighted everywhere, one above another, until

solid masses of them, resembling hanging swarms of bees, as large as hogsheads, were

formed on every tree, in all directions. Here and there the perches gave way under

the weight with a crash, and, falling to the ground, destroyed hundreds of birds

beneath, forcing down the dense groups with which every stick was loaded. It was a

scene of uproar and confusion . I found it quite useless to speak, or even to shout, to

those persons nearest me. The reports even of the nearest guns were seldom heard,

and I knew only of the firing by seeing the shooters reloading. No person dared

venture within the line of devastation ; the hogs had been penned up in due time, the

picking up of the dead and wounded being left for the next morning's employment.

Still the Pigeons were constantly coming, and it was past midnight before I perceived

a decrease in the number of those that arrived . The uproar continued, however, the

whole night ; and, as I was anxious to know to what distance the sound reached, I

sent off a man accustomed to perambulate the forest, who, returning two hours after-

wards, informed me he had heard it distinctly when three miles from the spot." Towards

daybreak, according to the same authority, the Pigeons again move off, and various

nocturnal beasts of prey are seen sneaking away from the ground, where they have

found a plentiful and accessible meal ; the human devastators then go in to collect

their share of the plunder, and when they have selected all that they have occasion

for, the hogs are let loose to feed upon the remainder.

Two or three instances are on record of the occurrence of single specimens of the

Passenger Pigeon in this country, and when we consider the great powers of flight pos-

sessed by the species, it is not impossible that they may have crossed the ocean, although

some ornithologists are more inclined to believe that they must have escaped from

aviaries. They make a slight nest of sticks and straws on the branches of trees, but

unlike other Pigeons lay only one egg. A pair built and hatched their young in the

gardens of the Zoological Society in 1832, when it was observed that the female
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formed the nest, the male bringing the materials and always alighting on the back of his

partner, so as to avoid the chance of disarranging the portion already put together.

Both parents assisted in the business of incubation.

The last family ofthe Columbæ is that of the Treronidæ, or Tree Pigeons, in which

the bill is short and stout, with both matidibles nearly equal in thickness and equally

arched towards the tip, the tarsi are very short and usually more or less feathered, and

the inner toes are much shorter than the outer. These birds are confined to the

warmer parts of the old continent, their principal habitation being in India, the Islands

ofthe Eastern Archipelago, and Australia. Their nourishment consists, for the most

part, of fruits, and they are especially arboreal in their habits. In the form of the bill,

however, they present some resemblance to the extinct Dodo. Many ofthem are most

beautifully coloured, rivalling in this respect the Parrots and Pheasants.

ORDER VI.- SCANSORES.

General Characters.-The principal character by which the Scansorial birds are

distinguished from the Passeres, with which it must be confessed they are very closely

Fig. 184.- Foot of the Ivory-billed Woodpecker ( Picus principalis) .

allied, consists in the

peculiar arrangement

of the toes, of which

two are always di-

rected forwards and

two backwards (Fig.

184). This disposi

tion ofthe toes enables

these birds to climb

with great facility,

some of them, as the

Parrots, by grasping the smaller branches, and using the feet in the manner of hands,

whilst others, such as the Woodpeckers and their allies, may rather be considered to

run upon the surface of the trunks and larger branches in every direction. The feet

are almost invariably clothed with shields, rarely reticulated, and the tarsi are never

covered with a single, long, anterior plate.

In the form of the bill and the mode of life, there is but little agreement amongst

these birds ; the bill in some being short and strong, with the upper mandible much

hooked, in others straight, with the extremity either pointed or truncated : the former

live principally upon fruits and seeds, the latter upon insects. In most case, however,

the wings are rather short, and the flight by no means vigorous.

Divisions. This order includes four families,-the Cuculida or Cuckoos, the

Picide or Woodpeckers, the Psittacide or Parrots, and the Rhamphastide or Toucans.

In the Cuculida the bill is usually slender and compressed, with the ridge of the

upper mandible arched, and its margin notched near the tip ; the nostrils are placed in

a membranous groove, the tail long and rounded, and the toes long and unequal.

These birds, which are very numerous, are generally distributed over the globe, but

are most abundant in the tropics. They are divided into several sub-families, ofthe first

of which our common Cuckoo (Cuculus canorus, Fig. 185) is the type. This is the sub-

family ofthe Cuculina, or True Cuckoos, in which the bill is broad and rather depressed

at the base, with the ridge of the upper mandible curved ; the nostrils are mem-

branous, the wings long and pointed, the tarsi short and partly clothed with feathers,
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and the outer toe capable of being directed either forwards or backwards, at pleasure.

The Cuculine are exclusively inhabitants of the Eastern Hemisphere, in the warmer

parts of which they are tolerably abundant ; but only occur as summer visitors in

the colder regions.

The habits of the common Cuckoo may be taken as exemplifying those of the birds

ofthis sub-family in general. This bird, which is about the size of a small pigeon, is

of a general grey tint, with the breast barred with brownish black, and the tail

feathers blackish ; it arrives in this country in the month of April, and its peculiar

song may be commonly heard from May to July, when it again departs for warmer

regions. This song con-

sists only of two notes,

which bear a close resem-

blance to the word Cuckoo,

repeated with a particular

intonation. Notwith-

standing this monotony,

however, the note of the

Cuckoo, from its being

associated with the arriva

of Spring, is generally

heard with pleasure by

most people, although in

some places, under certain

circumstances, it is re-

garded as an evil omen.

Shakspere also attributes a meaning to the song of this bird which would certainly

account for a very wide-spread unpopularity.

Fig. 185.-Head of the Cuckoo (Cuculus canorus) .

The Cuckoo feeds almost entirely upon insects, and principally upon Caterpillars,

amongst which it appears to prefer the large hairy Caterpillars of the Tiger Moth

(Arctia caja), with the hairs of which its stomach is often completely lined. Inter-

mixed with these are usually found the legs and other hard parts of Beetles, which

also constitute a portion of its food ; but none of these indigestible objects are said to

pass into the intestine, so that the bird must evacuate them from the mouth, as many

birds of prey are known to do with the bones and feathers of their victims . Its flight

is tolerably swift and gliding, and when at rest, it generally perches on trees and

bushes. It does, however, frequently visit the ground, for the purpose of searching

for worms and caterpillars ; but the shortness of its legs prevents it from walking with

ease.

The most remarkable circumstance in the history of the Cuckoo is the singular

manner in which it provides for its young, which, however, is also common to all the

species of this group whose habits have been observed. Instead of building a nest for

itself, the Cuckoo always deposits her eggs in the nests of some of the small insecti-

vorous birds, generally placing only one egg in each nest. As the birds usually

selected as foster-parents are all smaller than the Cuckoo, and frequently place their

nests in very inaccessible situations, it has occasionally been a matter of speculation

how the intruder could contrive to introduce her egg into the nest. A circumstance

recorded by Mr. MacGillivray, on the authority of two young Scotch farmers, would

scemtothrow some light upon this subject. A Cuckoo descended upon a particular
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spot, and after looking about, took up an egg in its bill, and hopped down with it

amongst some heath. In this was a Titlark's nest with a small opening, from the side

of which the Cuckoo was seen to rise by the observers, and on examination the nest

was found to contain a newly dropped Cuckoo's egg, with one of the Titlark's.

The egg of the Cuckoo is comparatively of small size, so that the small birds into

whose establishment the intruder is thus foisted, are not alarmed at its presence, but

hatch it together with their own offspring, and when hatched, pay as much attention

to the young parasite, as if his presence in the nest was perfectly legitimate . The

young Cuckoo, however, repays all this care with a behaviour which looks very like

gross ingratitude ; for, as soon as he has acquired sufficient strength, he proceeds, in

the most business-like manner, to get rid of his foster- brothers, in order to appropriate

to the gratification of his own inordinate appetite the whole of the supplies brought

by the parent birds . For this purpose he gently insinuates his rump under the body

ofone of the young birds, and by the assistance of his wings, continues to hoist the

unfortunate little animal upon his back, which is furnished with a peculiar depression

to enable the latter to rest comfortably in that dangerous position . Having succeeded

thus far, the young Cuckoo proceeds backwards to the edge of the nest, and then, with

a sudden jerk, throws off his burden. In this manner, in the course of a few days,

the usurper remains in undisturbed possession of the nest, and secures to himself the

entire attention of the birds which he has thus deprived of their legitimate offspring.

This care is continued long after the young Cuckoo has left the nest, and it is even

said that the cry of this bird will induce any of the small birds in its neighbourhood

to come and feed it. In confinement young Thrushes, which could only just feed

themselves, have been known to attend upon young Cuckoos, and one instance is on

record in which the Cuckoo severely punished his voluntary nurse for what he con-

sidered a neglect of duty. The Thrush and the Cuckoo were kept in a large wicker

cage, in which the latter occupied the upper perch, and made his companion hop down

to fetch food for him. " One day," says the late Bishop of Norwich, " when it was

thus expecting food, the Thrush, seeing a worm put into the cage, could not resist the

temptation of eating it, upon which the Cuckoo immediately descended from its perch,

and attacking the Thrush, literally tore one of its eyes quite out, and then hopped

back ; the poor Thrush felt itself obliged to take up some food in the lacerated state

it was in. The eye healed in course of time, and the Thrush continued its occupation

as before, till the Cuckoo was full grown." The common Cuckoo is a very widely

distributed species . It is found during the summer in all parts of Europe, even

as far north as Lapland, and is included in the lists of birds of the most northern parts

of Asia. Southwards it extends over all the tropical parts of Asia, and to the southern

extremity of Africa. Another species, the Great Spotted Cuckoo ( Coccystes Glandarius),

which is an inhabitant of the warmer parts of Africa, is frequently found in southern

Europe, and a single specimen has found its way to Ireland.

In the second sub-family, that of the Crotophaginæ, or Anis, the bill is compressed,

with the ridge of the upper mandible curved, and the nostrils placed at the base, and

pierced in the substance of the bill ; the wings are usually short and rounded, the tarsi

long, and the two outer toes longer than the others . These birds are all inhabitants

of the tropical regions, where they live in the forests, feeding principally upon insects

and fruits. The typical genus, Crotophaga, is confined to South America ; it has the

bill much compressed, and the ridge of the upper mandible dilated into a keel. The

Crotophage, or Anis, are usually about the size of a blackbird, or a little larger ; they
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are generally distributed in South America, where they live in bands, principally on

the borders of woods, especially in swampy places. They feed upon insects and their

larvæ, small reptiles, and some fruits and seeds. Several females are said to lay their

eggs in a sort of common nest, where they hatch and bring up their young in company.

Fig. 186.-The Channel-bill (Scythrops Nova Hollandia).

They are so bold, that when some members of their band have been shot, the rest of

the troop will settle again at a very short distance.

The other birds of this group are all found in the Old World, and principally in

India and the Islands ofthe Eastern Archipelago. A single species, the Channel-bill
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Scythrops Nova Hollandiæ, Fig. 186) , is found in Australia, where it is a bird of

passage. This bird is about the size of a crow, but has the tail so long that its total

length is upwards of two feet. Its bill is very stout, and has two narrow channels

close to the ridge of the upper mandible. According to Mr. Gould, it feeds principaily

on Phasmida and Coleoptera, but other observers ascribe to it frugivorous habits, and

its diet probably consists both of fruits and insects. It is found not only in Aus-

tralia, but also in many of the Eastern Islands, and its name in the Island of Celebes

is said to indicate a belief on the part of the natives, that its appearance presages rain.

Some ofthe other species are described as entirely frugivorous.

A third sub-family is that of the Coccyzina, in which the bill is more or less ele-

vated at the base, with the ridge of the upper mandible arched, and the aperture of

the nostrils linear, and partly closed by a seale ; the wings are of moderate size, and

more or less rounded ; the tail elongated ; the tarsi long, and covered with broad scales ;

and the toes and claws unequal in size.

These birds are also, for the most part, inhabitants of tropical regions ; but,

unlike the true Cuckoos, they occur in both hemispheres. They also want the

parasitic habits of the true Cuckoos, building a nest and bringing up their young in

the usual way ; although, it is said, their eggs may occasionally be found in the nests

of other birds.

The best known species is the Coccyzus Americanus, or American yellow -billed

Cuckoo, which is also called the Cow-hird, by the inhabitants of the United States,

from the resemblance of its note to the word cow, frequently repeated . This bird is

found in all parts of the United States, and as far north as Canada, migrating from

south to north in the months of April and May. It feeds principally upon Caterpillars,

nd is said to be particularly partial to some which infest apple trees ; it also eats

berries of different kinds, and is charged with the crime of sucking the eggs of its

neighbours.

The Yellow-billed Cuckoos pair early in May, when severe combats take place

amongst the males. They build their nests upon the horizontal branches of trees,

frequently selecting apple trees for this purpose ; the nests are constructed with a few

twigs and sticks, intermixed with green weeds, and are almost flat . They lay four

or five eggs, upon which the female sits with great assiduity, almost allowing herself

to be seized before she will quit the nest ; and when compelled to do so, she falls to the

ground and flutters along, feigning lameness in order to draw the intruder away from

her treasures. Four specimens of this bird have occurred in Britain, and it appears so

improbable that these could have migrated across the Atlantic, that some ornithologists

have expressed a belief that the bird may yet be found in the north of Europe ; there

does not seem, however, to be any good foundation for this opinion .

Another species of this group is found in North America, but the remainder are

confined to the tropics . Those of the genus Centropus, inhabiting Africa, India, and

the eastern islands, are called Lark-heeled Cuckoos, from their having the claw of the

hind toe much elongated, as in the Larks ; they are also known as Pheasant-Cuckoos,

from the great length of their tails. These birds, and many others belonging to the

group, seek their food upon the ground, and some of them even devour small

Reptiles.

The Saurotherine, or Ground Cuckoos, are very nearly allied to the preceding

group ; but are distinguished by the greater length and straightness of the bill, the

upper mandible being curved only at the tip . They are all inhabitants of the tropical
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parts of America, and live principally on the ground amongst bushes, feeding upon

seeds, worms, and insects, especially caterpillars, and even frequently swallowing small

snakes, lizards, frogs, young rats, and small birds. The best known species is the

Saurothera vetula, an inhabitant of the West Indies, especially Jamaica and St.

Domingo, which measures about fifteen inches in length.

The last sub-family of the Cuculidae is that of the Indicatorina or Honey-guides,

a group of small birds which inhabit the forests of Africa, India, and Borneo. In these

birds the bill is short, broad at the base, and arched above, with the nostrils placed close

tothe ridge of the upper mandible ; the wings are long and pointed, the tarsi very short,

and the outer anterior toe is the longest. At the Cape of Good Hope, where they

were first discovered, these birds received the name of Honey-guides, from their

actions frequently indicating to the natives the places in which the wild bees had

made their nests and stored their honey. By the older naturalists, from the time of

Sparmann, it was said that the Indicators actually led the human honey- seekers to the

nests of the Bees, by fluttering before them and constantly uttering a peculiar cry,

and that the Hottentots, on obtaining possession of the honey, always left a portion for

their feathered guides. It appears probable, however, that the birds in endeavouring

to get at the sweet booty, betray their object by their cries, and that the natives are

guided to the place by this means. Their skin is said to be so tough, that the Bees in

vain endeavour to sting them when engaged in their work of pillage ; although they

sometimes succeed in destroying their enemy by attacking his eyes. The common

Honey-guides of the Cape ((Indicator major and minor) , construct a bottle-shaped nest,

with filaments of bark woven together ; the nest is pendent, with the narrow part, in

which is the opening, downwards.

The second family of the Seansorial birds is that of the Picide or Woodpeckers.

In these birds the

bill is elongated

and straight,-

much compressed

towards the tip,

which is usually

obtuse or trun-

cated ; and the

sides are gene-

rally furnished

with a more or

less distinctridge .

The typical spe-

cics forming the

sub-family Pi-

cine, which are

distinguished by

the great promi-

nence of the la-

Fig. 187.-Head ofthe Great Black Woodpecker (Picus martins.)

teral ridges on the bill, are distributed in all parts of both hemispheres, but are

more especially abundant in the warmer regions. They are the well-known Wood-

peckers, of which four species are found in Britain. They live in woods and forests,

and run with great activity upon the trunks and branches of trees, often ascending
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the trunks in a spiral line, and continually tapping the surface with their bills.

The object of this action is the discovery of soft rotten places, in which they may

expect to find insects or larvæ ; and when they hit upon a spot of this description,

they immediately dig into it with great energy until they arrive at the concealed

Fig. 188.-Tail of Picus robustus.

dainty. In running upon the trees, the Woodpeckers constantly make use of the

stiff tail-feathers, to assist them in maintaining their position ; and the feathers are

pointed at the extremity, and usually more or less worn (Fig. 188) .

Although these birds feed occasionally upon fruits and seeds, the greater part of

their nourishment consists of

insects and their larvæ, which

they not only procure by

digging into the decayed

parts of trees, but also pick

off the surface of the bark.

To enable them to take up

small insects, the tongue has

undergone a very beautiful

modification of structure . It

is constantly covered with a

mucous substance, secreted by very large glands, placed on each side of the throat,

and is capable of being protruded to a considerable extent beyond the bill, when any

small insect of course adheres to its glutinous covering, and is drawn into the mouth

by the retraction of the tongue.

Fig. 189.-Head and tongue of Woodpecker.

a, tongue ; b, hyoid bone.

This power of extrusion and retraction is conferred upon the tongue by a peculiar

arrangement of the hyoid bone, which is thus described by Mr. Yarrell. He says,

"the great extensibility of the tongue is obtained by the elongation of the two pos-

terior branches, or cornua, ofthe bone of the tongue, which, extending round the back

of the head and over the top, have the ends of both inserted together into the cavity

of the right nostril. These elongations, forming a bow, are each accompanied through-

out their length by a slender slip of muscle, bythe contraction of which the bow is
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shortened, and the tongue pushed forward ; another pair of muscles folded twice round

the upper part of the trachea, and from hence passing forward, are attached to the

anterior part of the tongue, and by their contraction bring the tongue back again.”

The gland secreting the glutinous matter communicates with the cavity of the mouth

by a long duct, which opens at the point where the two bones of the lower mandible

unite together, so that the tongue, when retracted, is necessarily indued with a fresh

supply of this secretion . The tongue itself is horny at the tip, where it is also barbed

with several small filaments directed backwards, the office of which is supposed to be

the securing of larvæ, or insects, whose size would prevent their being captured by

simple adhesion. Mr. Yarrell states that the Green Woodpecker (Gecinus viridis) feeds

to a great extent upon ants, and that he has " seldom had an opportunity of examining

a recently killed specimen, the beak of which did not indicate , by the earth adhering to

the base, and to the feathers about the nostrils, that the bird had been at work at an

ant-hill, and this species is therefore more frequently seen on the ground than any

other of our Woodpeckers ; it is also said to be a great enemy to bees.”

One of our British species, the Great Spotted Woodpecker (Dryobates major),

is said to have a peculiar habit, which would seem to evince a considerable

amount of reflective power. This bird, according to one of the editors of Pennant's

British Zoology, “ by putting the point of its bill into a crack of the limb of a large

tree, and making a quick tremulous motion with its head, occasions a sound as if the

tree was splitting, which alarms the insects, and induces them to quit their recesses ;

this it repeats every minute or two for half an hour, and will then fly off to another

tree, generally fixing itself near the top for the same purpose . The noise may be

distinctly heard for half a mile."

The Woodpeckers roost at night in the holes of trees, and the females lay their

eggs in similar situations, generally enlarging a natural hole with their bills for this

purpose. When thus engaged, they are said to carry the chips to a distance, in

order that their presence may not betray the proximity of the nest ; but a

portion of the chips remains in the bottom of the cavity, and upon these the eggs are

deposited.

sub-families,Mr. George R. Gray divides the true Woodpeckers into three

characterized principally by the position of the lateral ridge of the bill . Thus in the

true Picina, this ridge rises from the middle of the base, bends down on each side

towards the margin, and then rises a little to the apex ; in the Gecinina, of which

our Green Woodpecker is an example, the ridge is placed close to the dorsal

ridge of the bill ; and in the Melanerpinæ, it is about half way between the dorsal

ridge and the margin. The birds of the last-mentioned group are entirely confined to

the Western Hemisphere, in all parts of which they are tolerably abundant. The

typical species is the Red-headed Woodpecker (Melanerpes erythrocephalus), which is

common in the United States, where it not only feeds like its European relatives upon

the insects which it finds upon or under the bark of trees, but also commits consider-

able depredations in the orchards and corn-fields to such an extent in fact, that,

according to Kalm, a price was formerly set upon its head. From the statements of

Wilson, the Red-headed Woodpecker would appear to be a great epicure in the matter

offruit, so constantly selecting the best, sweetest, and ripest apples for his own con-

sumption that his presence upon an apple tree may always be taken as a proof that its

fruit is the best in the orchard. "When alarmed," says Wilson, " he seizes a capital

one by sticking his open bill deep into it, and bears it off to the woods."
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Nearly allied to the Picine are the Colaptina, or Ground Woodpeckers, in which the

bill is destitute of lateral ridges, or nearly so, and has the dorsal ridge curved tothe tip,

which is somewhat acute. These birds are found in both hemispheres, but are far less

arboreal in their habits than the Common Woodpeckers, seeking for the greater part of

their food upon the ground, in ants' nests and amongst the dung of animals. They

are, however, by no means exclusively terrestrial, but are frequently seen seeking

food upon trees ; and, like the true Woodpeckers, they nidificate in hollows excavated

by themselves in the trunks of trees. They also feed more or less upon fruits, and,

like the Red-headed Woodpeckers, often attack the Indian corn-fields, when the grain

is in its milky state.

The nearest approach to the Cuckoos is made by the Wrynecks, or Yuncina, in

which the bill is short, straight, and pointed ; the wings pointed ; the tail rounded,

Fig. 190.-Head of the Wryneck (Yunz torquilla).

and composed ofsoft feathers. This

sub-family includes only a few spe-

cies of birds, of which one, the

Wryneck (Yunx torquilla, Fig. 190),

is an inhabitant of, or rather

summer visitor to, the British

Islands.

This bird, although its colours

only consist of different shades of

brown and gray, is generally re-

garded as one of the most beautiful

of our native species, both on ac-

count of the elegance of its form and the delicacy of its markings. It arrives in

this country in April, and quits us about the end of August or the beginning of

September ; so that both in its arrival and its departure it coincides pretty nearly with

the Cuckoo, and hence in some parts of the country it is commonly known as the

Cuckoo's Mate. The name of Wryneck is given to it from the singular habit of

twisting its head about in various directions ; and the same cause has given rise to

the name of Snake-bird, which is applied to it in some localities .

As in the true Woodpeckers, the tongue is extensible, and the food consists prin-

cipally of insects, which it frequently captures whilst running upon the trunks and

branches of trees. It is, however, more commonly seen searching for food upon the

ground, especially in the neighbourhood of ants' nests,-ants, with their larvæ and

pupa , constituting a favourite article of consumption with this bird. Montagu

describes it as an interesting spectacle to watch one of these birds, to which a portion

of an ant-hill, with its inhabitants, had been given. The tongue was darted forward

and retracted with extraordinary rapidity, and with such unerring aim that it never

returned without an ant or a pupa adhering to it ; and he describes the motion of the

tongue as so rapid " that an ant's egg (pupa) , which is of a light colour, and more

conspicuous than the tongue, has somewhat the appearance of moving towards the

mouth by attraction, as a needle flies to a magnet." The Wryneck is also said to eat

elder-berries.

Like the Woodpeckers, this bird lays its eggs in a hole of a tree, which it adapts

to its purpose by chiselling off pieces with its bill ; the eggs, which vary from six to

ten, are deposited upon the chips and rotten wood at the bottom of the cavity.

The two remaining sub-families of the Picidæ are entirely confined to the tropics.
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The Picumnina, or Piculets have a short, straight, compressed bill, rather acute at the

tip, rounded wings, and a short tail, with the feathers broad, and rounded at the

extremity. They are small birds, which closely resemble the Woodpeckers in their

habits, except that they never appear to use their tails as a point of support. They

inhabit the forests of the warm parts of both continents,-South America, India, and

the Islands of the Eastern Archipelago. Like the Woodpeckers, they nidificate in

holes of the trunks of trees, which they enlarge with their bills ; they are said only

to lay two eggs.

The last sub-family is that of the Capitonina, or Barbets, in which the bill is stout

and conical, more or less inflated at the sides, and furnished at the base with numerous

stiff bristles projecting forwards. Their wings and tail are short ; the latter is usually

even at the end, where its feathers are broad and rounded. These birds, which are

united by many authors with the Bucconina, are all inhabitants of the tropics, where

they feed upon insects and fruits. The species of the typical genus Capito, are con-

fined to South America ; the remainder are found in the Eastern Hemisphere. They

are said to be dull and solitary birds.

Wecome now to a highly interesting group of birds the family of the Psittacida,

or Parrots, the members of which, in intelligence and beauty certainly equal, and

perhaps surpass, all other birds. These birds are characterized by a large, strong bill,

ofwhich the upper mandible is considerably longer than the lower, and greatly curved,

forming an acute point, overhanging the extremity of the lower mandible. The

lateral margins of the upper mandible are frequently notched or toothed, and its base

is clothed with a cere, in which the nostrils are pierced. The tongue, unlike that of

the generality of birds, is soft

and fleshy ; the wings and tail

are generally long, the latter es-

pecially being often of great

length ; the tarsi are short and

stout, and the feet especially

adapted for grasping.

The general appearance of

these birds is well known. They

are, for the most part, inhabitants

of the forests of the warmest

regions of the globe, where they

live upon the trees, climbing

amongst the branches, and feed-

ing principally upon fruits ; some

species, however, are found on the ground. They form several sub-families.

Fig. 191.-Head of a Cockatoo.

Of these, one, the Strigopinæ, includes only a single species, the Strig ps habroptilus,

ofNew Zealand, where it is called the Kakapo by the natives. At first sight this bird

appears to be intermediate between the Parrots and the Owls, and, like the latter, it is

strictly nocturnal in its habits, passing the day in holes under the roots of trees, and

in similar places. Its wings are very short, and its powers of flight very limited ; it

lives principally on the ground, and, according to the statements of Mr. Lyall (Proc.

Zool. Soc. ) , forms tracks of about a foot wide, which so closely resemble footpaths

made by men, that when first seen, they gave rise to an expectation that natives were

in the neighbourhood. Its food, according to the same authority, consists partly of
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roots, the beak being usually covered with dirt and mud, and partly of the leaves and

tender shoots of plants.

The Kakapo breeds, in February, laying its eggs in the holes which it ordinarily

frequents, without any nest except the rotten wood which already exists there. The

C
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Fig. 192.-Group of Australian Parrots.

1. The Great Sulphur-crested Cockatoo ( Cocatua galerita).-2. The Galeated Cockatoo (Callo-

cephalon galeatum).-3. Barraband's Parakeet (Palæornis Barrabandi).-4. Ground Parakeet

(Pezoporusformosus).

eggs are usually two in number, very rarely three. The cry ofthe Kakapo is a hoarse

croak ; and the natives say that, during the winter, great numbers of these birds

assemble together in large caves ; and that on their collecting, and again on dispersing

for the summer, they make a perfectly deafening noise.

A second sub-family is that ofthe Cockatoos (Cacatuina), in which the tail is

broad and even, and the head adorned with a crest which is capable of being elevated
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and depressed at pleasure. These fine birds (Fig. 192, 1, 2) are confined to the

Eastern Archipelago and Australia ; but in the latter country they occur in great

abundance. They feed principally upon fruits and seeds, and often commit great

depredations, sometimes destroying considerably more than they consume. They also

eat insects and larvæ. They make their nests in holes of trees, which they adapt to
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Fig. 193.-Banksian Cockatoo (Calyptorhynchus Banksii).

their purpose by working at them with their powerful bills. When taken young they

are very docile, and some of them will learn to speak very distinctly ; although, as a

general rule, their accomplishments in this respect extend no further than to repeating

their own name, their ordinary voice being nothing but an abominable scream.
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The best known species are white with yellow crests, and of these two or three

are commonly brought to this country. The commonest are the Great and Small

Sulphur-crested Cockatoos (Cacatua galerita and sulphurea) ; the former (Fig. 192, 1 )

a native of Australia, and the latter of the Moluccas. Amongst the finest birds of

this group are the species of the genus Calyptorhynchus (Fig. 193), of which several

species occur abundantly in Australia . The general colours of these large birds are

black or brown, variegated with red or orange spots ; and these colours form broad

bands upon the quill-feathers of the tail.

The natives of those parts of Australia which abound in Cockatoos take a singular

method of killing these birds, of which an interesting account is given by Capt. Grey

in his " Travels in Australia." He says :-" Perhaps as fine a sight as can be seen in

the whole circle of native sports is the killing Cockatoos with the kiley, or boomerang.

A native perceives a large flight of Cockatoos in a forest which encircles a lagoon ;

the expanse of water affords an open clear space above it, unencumbered with trees,

but which raise their gigantic forms all around, more vigorous in their growth from

the damp soil in which they flourish. In their leafy summits sit a countless number

of Cockatoos, screaming and flying from tree to tree, as they make their arrangements

for a night's sound sleep. The native throws aside his cloak, so that he may not have

even this slight covering to impede his motions, draws his kiley from his belt, and,

with a noiseless, clastic step, approaches the lagoon, creeping from tree to tree and

from bush to bush, and disturbing the birds as little as possible. Their sentinels,

however, take the alarm, the Cockatoos farthest from the water fly to the trees near

its edge, and thus they keep concentrating their force as the native advances ; they

are aware that danger is at hand, but are ignorant of its nature. At length the

pursuer almost reaches the edge of the water, and the scared Cockatoos, with wild

cries, spring into the air ; at the same instant the native raises his right hand high

over his shoulder, and, bounding forward with his utmost speed, to give impetus to

his blow, the kiley quits his hand as if it would strike the water ; but when it has

almost touched the unruffled surface of the lake, it spins upwards with inconceivable

velocity, and with the strangest contortions. In vain the terrified Cockatoos strive

to avoid it ; it sweeps wildly and uncertainly through the air, and so eccentricare its

motions, that it requires but a slight stretch of the imagination to fancy it endowed

with life, and with fell swoops in rapid pursuit of the devoted birds, some of whom

are almost certain to be brought screaming to the earth. But the wily savage has

not yet done with them. He avails himself of the extraordinary attachment which

these birds have for one another, and fastening a wounded one to a tree, so that its

cries may induce its companions to return, he watches his opportunity, by throwing

his kiley or spear, to add another bird or two to the booty he has already obtained ."

In the sub-family of the true Parrots (Psittacine) , the tail is also short and square ;

but the head is destitute of a crest, and the lateral margins of the bill are toothed or

crenated. The birds of this group are amongst the best known of the family of

Parrots, as to it belong the gray and green species so commonly brought to Europe

as pets . Many of them are exceedingly beautiful birds, and they are the most

docile of Parrots ; their conversational powers are also great, the gray Parrot

(Psittacus erythacus) especially, learning to repeat many words, and even phrases, with

great facility. This power of pronouncing words distinctly, which the Parrots

possess in a far greater degree than any other birds, has rendered them great favourites

in all ages, and numerous stories are related of absurdly apposite speeches made by
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these birds. Indeed, it would very often appear that the birds had some notion of the

meaning of the phrases they pick up, and this in some places seems to have given

rise to a popular opinion that a well-trained parrot is capable of giving an account of

its thoughts and observations. Most of our readers will probably remember a story

related in the Arabian Nights of a jealous husband who purchased a parrot as a spy

upon the actions of his wife, with the course adopted by the lady to get rid of such

an unpleasant inmate ; and although this may be rather too much for our belief, there

can be no doubt that these birds, by blurting out expressions which they have heard,

in the presence of those for whose ears they were never intended, may have given rise

to éclaircissements of an equally disagreeable nature.

Some of the more genuine anecdotes of the speeches of these birds are, however,

sufficiently ludicrous. One of the best is that related by Gesner, concerning a Gray

Parrot belonging to King Henry VIII. This bird, which was kept in the King's

Palace at Westminster, "by the river Thames, had picked up many words from

hearing the passengers talk as they happened to take water. One day, sporting on its

perch, the poor bird fell into the river ; and then very seasonably remembering the

words it had often heard some, whether in danger or in jest, use, cried out amain,

'a boat! a boat! twenty pound for a boat ! A waterman who happened to be near,

hearing the cry, made to the place where the Parrot was floating, and knowing to

whom it belonged, restored it to its royal master, in the full expectation, as the bird

was a great favourite, of receiving the promised reward . The King, however, pre-

ferred appealing to the Parrot himself to determine the sum, which being consented

to by the waterman, the bird immediately cried out, ' Give the knave a groat !! Of

a somewhat similar nature, but perhaps rather more probable, is the old story of the

two Parrots belonging to a serious old lady, one of which (a recent acquisition) having

bestowed some hearty forecastle curses upon his mistress, the other, whose education

had been better attended to, immediately followed with the pious response, "We

beseech thee to hear us, Good Lord."

"

The Psittacinæ are found abundantly in the luxuriant forests of the tropics, where

they climb about upon the branches, with the help of their bill and feet, and feed

principally upon fruits and seeds. The well-known Gray Parrot, already referred to,

which was probably the first to be imported into Europe, is a native of the hottest parts

of Africa. It is said to live as long as an hundred years, and there are instances on

record of individuals attaining the patriarchal age of seventy. The commonest of

the Green Parrots is the Amazonian Parrot (Psittacus amazonicus), which is rather

larger than the gray species, of a shining green colour, with a blue band across the

forehead ; the cheeks, throat, and part of the wings, yellow or red. It is, as its name

implies, an inhabitant of the banks of the great South American river Amazon ; but

it is also found in various parts of South America, and is said to do considerable

damage in plantations.

The Lories (Lorina), have a rather large, but slender, bill, which is sometimes

sinuated or slightly notched at the margin : the wings are rather short, and the tail is

short, more or less graduated, and either pointed or rounded. These birds, which,

although most of them are ofsmall size, are amongst the most brilliant of the Parrots,

are inhabitants of the Eastern Archipelago , New Guinea, Borneo, and the South Sea

Islands. Many of them exhibit a peculiar structure of the tongue, that organ being

furnished with a tuft of bristles, which is said to be employed by the bird in sucking

the sweet juices of flowers, upon which, and berries, the Lories subsist .

2 K
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The sub-family Arainæ, includes the gorgeous Maccaws of South America, with

some other species inhabiting the western continent. In these birds the bill is of great

size and strength, with the upper mandible much arched from the base , almost in a

Fig. 191.-Maccaw (Ara).

semicircle, and forming a long point which

hangs down in front of the lower jaw ; the

lower mandible is short and very deep . The

cheeks are frequently naked, and the tail

very long and graduated.

The true Maccaws, forming the genus

Macrocereus or Ara, are pre-eminent both in

size and magnificence of plumage, even

amongst the beautiful family of Parrots.

They are confined to the hottest regions of

America, Brazil, Guiana, and the West India

Islands, where they inhabit the borders of

the forests, keeping almost entirely upon the

trees, and rarely visiting the ground . Their

food is entirely of a vegetable nature, con-

sisting of fruits and seeds, and the hardest

rind is insufficient to preserve the kernel

from the attacks of their tremendously pow-

erful bills. They are distinguished by having

the cheeks completely denuded of feathers, or

furnished only with a few lines of minute

plumes. The name Ara, applied to the genus

by Kuhl, is derived from one of the Indian

names of the birds, which is an imitation of

their ordinary note. They lay their eggs in

the hollows of trees ; the eggs are two in

number, and they are said to breed twice in

the year. Both sexes take part in the duties of incubation.

One of the finest species is the Scarlet, or Red and Blue Maccaw (Macrocereus

macao), which sometimes measures as much as three feet from the bill to the extremity

of the tail. The greater part of the body is of a fine bright red colour ; the rump,

vent, and tail-coverts blue ; the quill feathers of the wings are of a fine blue, and the

wing-coverts greenish-blue and yellow. The tail, which when in fine condition,

constitutes about two-thirds of the total length, is variegated with deep blue and

crimson. The upper mandible is whitish, the lower one blackish or dusky, and the

skin of the cheeks is white and wrinkled . This magnificent bird was formerly

common in the West Indian Islands, but it has now become exceedingly rare in those

localities. It is, however, still found on the continent of America, and specimens are

frequently brought to Europe.

The Blue and Yellow Maccaw (Macrocercus Ararauna) is another beautiful species,

rather smaller than the preceding, as it measures only about two feet and a-half in

length. The whole of the upper part of this bird is of a fine blue colour, more or less

tinted with green, whilst its lower surface-from the breast downwards-is of a light

orange-yellow. The bill is black, and the throat is marked with a large black spot,

which runs under the greater part of the bare white skin of the cheeks. This bird is
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exceedingly abundant in the forests of tropical America, and great numbers of them

are imported into Europe. They are easily reconciled to captivity, and have even

been known to breed in France.

A small species, the Green Maccaw or Maracana (Macrocercus severus) , which is

about the size of a Pigeon, is exceedingly abundant in Brazil and Guiana, where it is

said to visit the coffee plantations in immense flocks, which commit terrible depreda-

tions by devouring the berries.

Some of the other species of this group have the head entirely covered with

feathers, except a small circle round the eyes. These form the genus Psittacara, so

called from their apparently uniting the true Parrots or Psittaci, with the Maccaws or

Aras. They are smaller than the Maccaws, but their plumage is generally exceedingly

beautiful, and they learn to speak with greater ease. Le Vaillant states that he saw a

specimen of the Psittacara guianensis or Guiana Parroquet, which could say the Lord's

Prayer in Dutch, and whilst engaged in this exercise would lie upon its back and fold

its feet together in the attitude of prayer. In Guiana, this species is said to be very

destructive in the coffee plantations.

Nearly allied to this is the Conurus carolinensis, or Carolina Parroquet, the only

species of this group that occurs in North America. It is found in the United States

as far north as Lake Michigan (lat. 42° N.) , but on the east coast does not extend

beyond Maryland. It is singular that a bird belonging to a group which appears to be

otherwise so exclusively confined to the hottest regions of the tropics, should be found

at such a distance from the natural home of its race ; but although the range of this

species extends from the hot countries of Mexico to the very temperate region above

mentioned, it does not appear to be a bird of passage, and indeed, Wilson says that he

has himself seen these Parrots on the banks of the Ohio in February, flying about like

pigeons in the midst of a snow-storm. The cause to which Wilson ascribes the

occurrence of the Carolina Parrot at a higher latitude in the centre of the continent

than on the coast is not the prevalence of a milder climate in those parts, so much as

the existence of " certain peculiar features of country to which these birds are par-

ticularly and strongly attached ; these are low, rich, alluvial bottoms along the borders

of creeks, covered with a gigantic growth of sycamore trees or button wood-deep and

almost impenetrable swamps, where the vast and towering cypresses lift their still more

majestic heads-and those singular salines, or, as they are usually called, licks, so

regularly interspersed over that country, and which are regularly and eagerly visited

by the Parroquets." Their occurrence also appears to depend even still more upon the

presence of their favourite articles of food, namely, the seeds of a plant called the

cockle-burr, with those of the cypress and hackberry, and beech nuts. These fruits

are by no means common in Pennsylvania and the States further to the north along

the coast, but they are abundant in the whole of the country already referred to as

inhabited by the Parrots.

These birds are exceedingly sociable in their habits, always flying in large flocks,

and roosting in companies of thirty or forty together in the inside of a hollow tree.

They are greatly attached to each other, nestling close together, aud scratching one

another's heads in a most affectionate manner. They manifest this attachment in an

equally striking manner when any of their companions fall into misfortune. In illus-

tration of this we may quote the following passage from Wilson's " American Orni-

thology." "At Big Bone Lick, thirty miles above the mouth of Kentucky River," he

says, "I saw them in great numbers. They came screaming through the woods in the
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morning, about an hour after sunrise, to drink the salt water, ofwhich they, as well as

the Pigeons, are remarkably fond. When they alighted on the ground, it appeared at

a distance as if covered with a carpet of the richest green, orange, and yellow ; they

afterwards settled, in one body, on a neighbouring tree, which stood detached from any

other, covering almost every twig of it, and the sun, shining strongly on their gay

and glossy plumage, produced a very beautiful and splendid appearance. Here

I had an opportunity of observing some very particular traits of their character ;

having shot down a number, some of which were only wounded, the whole flock

swept repeatedly around their prostrate companions, and again settled on a low tree,

within twenty yards of the spot where I stood. At each successive discharge, though

showers ofthem fell, yet the affection of the survivors seemed rather to increase ; for

aftera few circuits around the place, they again alighted nearme, looking down on their

slaughtered companions with such manifest symptoms of sympathy and concern, as

entirely disarmed me." In captivity the Carolina Parrot is docile and sociable, and

soon becomes very familiar. Like the other members ofthe group, it deposits its eggs

in hollow trees, but is said to carry its sociable habits even into the business of incuba-

tion, several couples usually breeding in the same cavity.

The last sub-family is that of the Parakeets or Parroquets (Pezoporina), which are |

as completely confined to the Eastern Hemisphere, as the Araina to America. They

resemble the smaller species of the preceding group in their general form, but the beak

is much smaller, and the upper mandible is far less hooked. The tail is very long and

graduated. These beautiful little birds, of which there are numerous species, occur

principally in the sunny islands of the Eastern Archipelago ; a good many are also

found in Australia, and a few in India. The last mentioned country is the habitation

of one of the most lovely of the species , the Rose-ringed Parakeet (Palæornis torquatus)

which also appears to occur on the continent of Africa. This charming little bird is

about fifteen inches in total length, but of this the tail takes up about two-thirds. Its

general colour is a beautiful grass green, but round the neck is a rose-coloured band,

from which the name of the species is derived. It appears probable from the scattered

notices contained in the works ofthe poets and writers of antiquity, that this bird was the

first species of Parrot known to the ancients, and Alexander was said to have brought a

Parakeet, which must be either this or a closely allied species, the Alexandrine Parakeet

(P. Alexandri) , to Europe on his return from India. Both these species are exceedingly

graceful and docile, and may be taught to speak with great facility.

These species of Palæornis are tolerably abundant in India, associating in large

flocks, and doing considerable damage to the crops of fruit and grain. Lieutenant

Burgess, in a recent communication to the Zoological Society, says, that as the grain

crops ripen, they frequent the trees in the neighbourhood, whence they make descents

on the fields, retiring again to the trees with the heads of the grain plants, which they

then eat at their leisure. They breed in holes of trees and buildings, and lay three or

four eggs.

A considerable number of the birds of this sub-family have the tarsi elongated, to

adapt them for running with ease upon the ground. The most thorougly terrestrial

species appears to be the Pezoporus formosus, or Ground Parakeet (Fig. 192, 4) , of New

Holland, a beautiful little bird, which measures about a foot in length, including the

tail, which is regularly banded with green and black ; the general plumage is also varie-

gated with the same colours, each feather having a blackish-brown band. This bird

lives entirely upon the ground ; and Mr. Gould states that he never sawit perching, nor
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was he ever able to drive it to take shelter in a tree. He gives the following account of

its habits :-" It usually frequents either sandy sterile districts, covered with tufts of

rank grass and herbage, or low swampy flats abounding with rushes and the other

kinds ofvegetation peculiar to such situations . It is generally observed either singly

or in pairs ; but, from its very recluse habits and great powers of running, it is seldom

or ever seen until it is flushed, and then only for a short time, as it soon pitches again,

and runs off to a place of seclusion, often under the covert of the grass-tree

(Xanthorrhea), which abounds in the district it frequents." Its eggs are laid on the

ground.

The beautiful little Grass Parakeets, also inhabitants of Australia, are to a con-

siderable extent terrestrial in their habits ; but less so than the bird just referred .

One ofthe most charming of these, and indeed of all the Parrots, is the diminutive

Warbling Grass Parakeet (Melopsittacus undulatus), which is found abundantly over

the vast central plains of Australia, but is scarcely ever seen in the districts between

the mountain chains of that singular country and the coast. They feed in large

flocks upon the seeds of the grasses which abound in the plains, but rest during

the heat ofthe day upon the branches of the gum trees (Eucalypti), in the hollows of

which they also lay their eggs and bring up their young. Upon these trees they also

collect in crowds before starting in search of water. In captivity these diminutive

creatures are amongst the most pleasing of the Parrots, for they are not only elegant

in their forms and lively in their movements, but, instead of the horrible screeching

noise which renders so many of their larger and more brilliant brethren exceedingly

disagreeable neighbours, they have a soft warbling note, which is very pleasant.

Several other species of Grass Parakeets, belonging to the genus Euphema, are also

found in Australia, and they are all exceedingly elegant little creatures.

From the Parrots we pass to the family of the Rhamphastidæ, or Toucans, so

remarkable for the disproportionate size of the bill (Fig. 109) in most of the species ;

and with these the order of Scansorial birds concludes . The bill in the Toucans is

always of large size, sometimes almost as large as the bird itself; hence the name of

tout-bee is frequently applied to the birds of this family by the French colonists in

Guiana. Notwithstanding this enormous size, the bill is very light, the greater part

of its bulk being made up of numerous air-cells, so that the bird can hop about with

greater activity than would be expected from the cumbersome appearance of this

appendage. The lateral margins of the bill are always serrated, and the tongue

consists of a long slender stalk, furnished on each side with a series of filaments or

barbs.

These remarkable birds are confined to the hot regions of South America, where

they are very abundant. They live in considerable flocks in the forests, and sit in

company on the trees, making an abominably harsh noise. They are omnivorous,

feeding not only upon sweet pulpy fruits, which have generally been considered to

constitute their whole nourishment, but also upon animal matters of various kinds,

such as fish, eggs, small birds and Reptiles, and the larvae of insects . In confinement,

they take these articles of food without hesitation, and Voigt mentions that he saw

one ofthem in England, which appeared to feel great satisfaction in destroying and

devouring a Goldfinch . They are said usually to take their food up in the bill,

and throwing it into the air, catch it again with open mouth and swallow it directly,

neither the bill nor the tongue being adapted for the purposes of deglutition in the

ordinary way. This, however, appears to be somewhat doubtful, as Edwards, in his
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"Voyage up the Amazon," states that he never observed this action, although the

Toucans, on taking fruit into their bills, always throw the head back, and thus allow

their food to find its way to its destination.

When roosting, the Toucans frequently throw their tails over their backs in a very

singular manner, and, when sitting quietly at rest, their enormous bill usually lies in

a horizontal position, giving the bird a lazy, grave aspect. According to Lesson, this

habit of the birds has induced the negroes of the French colonies to give them the

name of oiseaux-précheurs, or preaching birds. They nidificate, like the Parrots, in

holes oftrees, and lay two roundish white eggs.

The family exhibits two principal forms-the true Toucans, forming the genus

Rhamphastos, and the Aracaris, which have been divided into several genera, of which,

however, the genus Pieroglossus is the principal . The latter are distinguished from

the true Toucans by the much smaller size of the bill, which in some instances is

scarcely larger in proportion to the bird than that of a Raven, but in other respects

and in habits there appears to be very little difference between them. The Toucans

are almost always black, with patches of white, or of bright colours upon different

parts of their bodies, especially under the chin ; the Aracaris, on the contrary, are

usually green, with red or yellow upon the breast. The bill in both groups is gene-

rally adorned with beautiful colours, but these often disappear completely after death.

ORDER VII.-PASSERES.

General Characters.-The Passerine Birds, corresponding with the Insessores of

many authors, constitute the most numerous and varied order of birds. They approach

closely to the Scansorial birds, which, in fact, might perhaps with propriety be united

with them to form a single order, as the principal distinction consists in the structure

of the feet, which in the Passeres possess four toes, -three directed forwards, and one

backwards. This distinction is, how-

ever, more apparent than real, as several

of the Passerine birds have the power

of turning one of the toes backwards at

pleasure ; and the Cuckoos, as we have

already stated, can turn one of their

hind toes forwards . The tarsi and toes

are always scutellate, and the hinder

portion and sides of the former are usu-

ally covered with a single horny plate,

which is also sometimes the case with

the anterior surface of this part of the

leg. The toes have no basal membrane,

but the outer toe is usually united to

the middle one at its base ; and some-

Fig. 195.- Foot of the Carrion Grow ( Corvus corone.) times, as in the King-fishers, nearly to

the extremity. The legs and feet are

generally slight, and the claws, although curved, never constitute powerful hooked

talons, as in the predaceous birds . The feet are especially adapted for perching, and

when on the ground the birds rarely walk, but generally move by hopping with both

feet simultaneously.

The power of flight is possessed in great perfection by most of these birds ; the
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wings are large and powerful, and the crest of the sternum very well developed. The

primary quill feathers of the wing are gene-

rally ten in number ; but the first of these is

frequently wanting, or very small. The tail

is usually composed of twelve quill feathers.

Jad The bill is very variable in form, some-

times elongated and slender, sometimes stout

and conical, or depressed and opening with a

very wide gape. The upper mandible is fre-

quently more or less toothed near the tip.

From these peculiarities in the form of the

bill the primary classification of these birds

most generally in use is derived, each form

being characteristic of a group or sub-order.

Thus, the birds with a stout conical bill, in which the upper mandible is not distinctly
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Fig. 193.--Head of the Sparrow (Passer

domesticus).

Fig. 197.-Head of the Gray Shrike (Lanius excubitor).

toothed form the sub-

order Conirostres, in

which the bill is usually

employed in crushing

hard seeds ; those with

a somewhat similar bill,

but toothed, andusually

more or less hooked at

the tip (Fig. 197), are

called Dentirostres, and

feed principally upon

insects andfruits; those

which have the bill

elongated and wawl-

shaped (Fig. 198) feed

upon soft larvæ and the

juices of flowers, and

form the sub-order Tenuirostres. And those in which the bill is more or less depressed

with a very wide

gape (Fig. 199)

are called Fissi-

rostres; they feed

upon insects,

which they cap-

ture on the wing.
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powerful muscu-

Fig. 198.-Head of the Hoopoe (Upupa epops).
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lar gizzard, and the intestine is furnished with two coeca, which are generally very
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small. Many of them are also characterized by the presence of a complicated muscular

apparatus atthe lower larynx, which

enables these birds to produce their

charmingly modulated notes ; and

of such importance does this cha-

racter appear to some authors, that

they have divided the Passerine

birds into two orders, according as

they were furnished with, or desti-

tute ofthis apparatus. It is to be

observed, however, that many of

the birds in which these muscles

are found are by no means cele-

brated for the sweetness of their

Fig. 199.-Head of theWhite-bellied Swift ( Cypselus melba) . voices ; for instance, the Crows

possess the singing apparatus, and are consequently placed amongst the singing birds

in the arrangements above referred to.

Divisions. The classification ofthis order of birds presents considerable difficul-

ties, and is still involved in some uncertainty. Very various schemes have been put

forward by different authors for the arrangement of the almost interminable series of

Passerine birds ; but most of them admit the four principal divisions of Conirostres,

Dentirostres, Tenuirostres, and Fissirostres, to which I have already referred. Cuvier,

to whom we are indebted for the establishment of these groups, adopted a fifth

division, that of the Syndactyli, in which the two outer toes are united for the greater

part of their length ; this group, however, included birds ofvery different descriptions,

and has since been suppressed by many authors. It must be confessed, however, that

the boundaries of these great divisions are not so well marked as might be desired, and

the true position ofmany ofthe subordinate groups is still a matter of doubt. In the

following pages we have, with but few exceptions, followed the classification adopted

by Mr. G. R. Gray in his valuable work on the " Genera of Birds," as is also the case

with the preceding orders.

SUB-ORDER I.-CONIROSTRES.

General Characters. In the Conirostral birds, as already stated, the bill is ofa

more or less conical form, sometimes short, very thick at the base, and rapidly

diminishing to the tip-in other cases it is more elongated and tapering, and sometimes

slightly curved. The tip of the upper mandible is usually entire, but occasionally

there is a slight tooth on each side, near the extremity. The wings are generally

longish and pointed, the tarsi long, and the toes of moderate length, the outer one

being frequently united at its base to the middle one.

This group includes the essentially granivorous birds, but a considerable number

of the species referred to it are not confined to a grain diet, many of them feed upon

fruits and insects, and larvæ also form a portion of the nourishment of most of the

species. Some, such as the Crows and their allies, appear to feed upon almost any

animal or vegetable substances that come in their way, and these constitute the

greater part of Temminck's order of Omnivores, which includes no less than five ofthe

families.

Divisions.-The Conirostres form eight families, ofwhich the first seven, with the
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exception ofthe Musophagide and Coliida, form the order Omnivores of M. Temminck, a

group which has not been adopted by any subsequent naturalists. The first family, that

ofthe Bucerida, or Hornbills, like the Toucans in the preceding order, is distinguished

bythe great size of the bill in the birds of which it is composed, and this organ is

usually rendered still more remarkable by a singular casque or helmet which surmounts

its base (Fig. 200) . This curious appendage, which is often of very large size, and,

from its external appearance, would be supposed to be of a bony texture, is composed,

like the bill ofthe Toucans, entirely of air cells, and is often so fragile that when a

dried specimen is handled incautiously it is

very liable to be crushed. The bill itself is

considerably curved, and rather acute at the

apex; the nostrils are situated at its base ; the

wings are of moderate size, the tail long and

broad, the tarsi short and stout, and the toes

more or less united at the base, the outer

toe especially being attached to the middle one

to such a distance that Cuvier included these

birds with the Kingfishers and some others in

his group of Syndactyli.

Fig. 200.-Hornbill (Buceros).

The Hornbills are generally oftolerablylarge

size, some of them being of the stature of a

small Turkey. Their general colour is usually

a greenish metallic black, with the neighbour-

hood of the vent, the tail-coverts, and the tail

white, or of some other light colour ; the tail

generally has a black transverse band near

the extremity. They are inhabitants of the

hottest parts of the Old World, and especially

of the islands of the Eastern Archipelago

and Africa. Their food consists offruits, and,

according to some naturalists, also of carrion and small animals, the latter of which

they are said to squeeze to death in their enormous bills, and then throwing them up

in the air, catch them and swallow them whole. Lesson states that the African species

live on carrion, and those of the East Indies on fruits, and especially on nutmegs,

from which, he says, their flesh acquires a delicious flavour. They are found in the

dense forests and jungles, where they sit upon the highest branches of the trees, often

in large troops ; their nesting places are the holes of trees, which, like the Parrots

and Toucans, they enlarge for the purpose of nidification ; the female lays four eggs.

Their flight is effected by a very rapid motion of the wings, which produces a con-

siderable noise ; this is accompanied by a continual clattering of their mandibles, so

that the passage of a flight of Hornbills causes a sound which is said to be productive

of very uncomfortable sensations when its origin is unknown, as it bears a good deal

of resemblance to one of those sudden violent winds which often rise unexpectedly in

the tropics.

The second family is that of the Musophagidae, or Plantain - eaters, a group of birds

which is exclusively confined to Africa. They have the bill of moderate size, broad at

the base, compressed, with the ridge much curved, and the tip strongly notched ; the

tarsi are stout, covered in front with broad scales, and the toes are long, the outer one
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being capable of being turned backwards, for which reason many authors have placed

them amongst the Scansorial birds.

The best known species are the Touracos (Corythaix) , distinguished by having the

bill of ordinary form, and the head ornamented with an erectile crest. These birds

are generally ofa green colour, with the quill feathers of the wings and tail violet or

red. They are elegant birds, about the size of a pigeon, and are said to be so fearless

that they will accompany a man, flying from branch to branch, and uttering cries

which are supposed to indicate pleasure . They feed principally upon fruits, but

appear also to pick up insects.

The Touracos are found in most parts of Africa, where they inhabit thickly-wooded

places, and nidificate in holes of trees They are monogamous, and both sexes assist

in incubation,

The Plantain-eaters (Musophaga) are larger birds than the Touracos, and appear to

be confined to the tropical regions of Africa. They receive their name from their

great predilection which they exhibit for the fruits of the banana and plantain. They

are distinguished by the singular conformation of the bill, the base of which forms a

broad plate covering the forehead . Their colours are exceedingly beautiful.

The third family, that of the Opisthocomida, closely resembles the preceding in

most of its characters, and is, in fact, placed by Mr. G. R. Gray as a sub-family of

that group ; it differs, however, in the incapability of the outer toe to be turned back-

wards. It includes only a single species, the Hoatzin (Opisthocomus cristatus), a

native of Brazil and Guiana, where it lives in large flocks on the banks of rivers and

creeks, and feeds almost entirely on the leaves of a particular tree, the Arum arbo-

rescens of Linnæus . It nidificates in the lower parts of trees ; its nest is composed of

twigs, and lined with soft materials, and the female lays three or four eggs of a dirty

white colour, with scattered red spots . Both the bird and its flesh are tainted with a

peculiar odour, which prevents its being used as food.

The position of this singular bird has always been a matter of doubt with orni-

thologists . Linnæus described it as a Pheasant, and several other authors have placed

it amongst the Gallinaceous birds ; but it is now generally regarded as a true Passerine

bird. It is nearly as large as a Peacock, which it also resembles in its walk. The

bill is thick, short, convex, and bent down at the tip ; the base is furnished with

diverging bristles, and the nostrils are placed in the middle of the bill. The head is

adorned with a tuft of long, narrow feathers .

Another small family, placed in the neighbourhood of the Musophagidae by Mr.

G. R. Gray, although its type has generally been regarded as a member of the family

Fringillida, is that of the Coliide, or Colies, a group of small birds , in which the bill is

short and stout, elevated at the base, with the nostrils placed in the middle of a large

membranous groove. The wings are short, the tail elongated, and the true hinder

toe is directed forwards. The Colies are found in Africa and India. Their plumage

is soft and silky, and usually of a gray colour, whence, according to Levaillant, they

are called mouse-birds at the Cape of Good Hope. They live in troops, feeding on

fruits and the buds of trees, and climbing about the branches with great agility, using

their bills in the same way as the Parrots. They make a large, rounded nest, and lay

five or six eggs. Levaillant states that when sleeping they suspend themselves with

the head downwards, and that in cold weather they are often found in the morning so

completely benumbed, that they may be taken, one after the other, by hand. Their

flesh is said to be delicate.
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The fifth family of the Conirostral birds is that of the Corvida or Crows. In

these birds the bill is long, strong, and compressed, with the ridge of the upper

mandible more or less curved, and the tip more or less notched ; the nostrils are placed

at the base and concealed by the basal plumes ; the wings are usually long, and the

tarsi and toes of moderate length,-the former being covered in front with broad

plates.

These birds may be regarded as the typical examples of Temminck's order Omnivores,

as they feed not only upon grain and fruits, but also upon animal substances, and even

upon carrion. They walk and run with greater facility than any others of the

Passerine birds, but are also perfectly at home in the trees, and generally fly well.

They all form a large nest of sticks, lined with soft materials, and their eggs, which

vary from three to seven in number, exhibit dark spots upon a pale bluish, greenish,

or white ground. Mr. G. R. Gray divides these birds into six sub-families, three of

which possess representatives in the British Fauna.

The Streperina or Piping Crows, a group of rather large birds which inhabit New

Holland, New Guinea, and the adjacent islands, are distinguished from the other

Corvida by the form of the nostrils, each ofwhich consists of a long narrow slit in the

substance of the bill, and is usually completely exposed. The bill itself is long and

compressed, broad at the base, where the ridge projects upon the forehead, and the tip

is more or less notched. Unlike the ordinary members of their family, these birds

have a peculiar musical note. One species, the Gymnorhina tibicen or flute-player, is

common in New South Wales, where it is said to be very noisy and to live upon

animal substances, including small birds.

A second group is the sub-family of the Garruline or Jays, which have also a

slight notch near the tip of the upper mandible, but the nostrils are concealed under

the frontal plumes ; their wings are of moderate size and rounded, and their tarsi and

toes strongly scutellated .

The common European Jay (Garrrulus glandarius, Fig. 201 ) , is an exceedingly

handsome bird, about the size of a

pigeon, of a light reddish-brown colour,

with the primary wing-coverts bright

blue, clegantly banded with black. The

feathers of the fore part of the head are

whitish, spotted with black, and elon-

gated so as to form a crest, which the

bird can erect at pleasure ; the quill-

feathers of the wings and tail, and a

streak on each side of the chin are

black.

Fig. 201.-Head of the Jay ( Garrulus glandarius).

The Jay is a common bird in England

and the southern parts of Scotland ; it inhabits thick woods, and is shy in its habits.

It feeds to a great extent upon vegetable matters, such as acorns and beech-mast, and

in summer often visits gardens, tempted by the cultivated fruits. It also feeds on

insects and worms. Its nest is formed in tall bushes, or in the lower branches of

trees; but always well concealed amongst the leaves. It is cup-shaped, formed of

small sticks, and lined with finer materials, such as small roots and grass ; the eggs

are five or six in number.

The natural note of the Jay is a harsh grating sound ; but its powers of imitation
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are exceedingly great, and even in a state of nature it has been known to mimic the

voices of other animals so exactly that it was difficult to believe that the animals

personated were really absent. Montagu says, that in the spring the Jay will some-

times utter a sort of song, which he describes as soft and pleasing, but into which it

introduces at intervals the bleating of a lamb, the mewing of a cat, the note of a kite

or buzzard, the hooting of an owl, and even the neighing of a horse and similar

sounds. In confinement, of course, a wider field is opened for the bird's talents for

mimicry ; and it usually takes advantage of its position to pick up and repeat every

sound with which it is familiar . Thus, Bewick mentions a Jaythat imitated “ the

sound of a saw so exactly that, though it was on a Sunday, we could hardly be per-

suaded that there was not a carpenter at work in the house."

Mr. Yarrell also refers to one of these birds, in the possession of a surgeon in

Berkshire, which, before it was twelve months old, imitated the ordinary household

sounds with astonishing accuracy. He would give what might be called a poultry-

yard entertainment, imitating the calling ofthe fowls to feed, and all the noises of the

fowls themselves in perfection ; but the crowing of the Cock was not managed so well.

The barking and noises of the house-dog were imitated in a style that could not be

distinguished from the original.

The Jay is found all over the temperate parts of Europe, and several other species

ofits genus are inhabitants of different parts of the Eastern Hemisphere. In North

America, its place is taken by an exceedingly elegant bird, the Blue Jay (Cyanurus

cristatus), which appears to resemble the European species very closely in its habits.

It is a lively bird, and appears to delight in mischief and fun ; it will imitate the notes

of almost every other bird, and finds an especial pleasure in teasing the American

Sparrow-hawk, or in leading the small birds of the neighbourhood to expel some

unlucky owl from their domains. Like his European relative, however, the Blue Jay

is addicted to robbing the nests of other birds and sucking their eggs ; and Wilson

mentions having seen one for more than five minutes in active pursuit of a small bird,

which, however, ultimately escaped . A nearly allied species, but far inferior in

beauty, is found in Canada ; it is the Perisoreus Canadensis.

The Tree Crows (Callæatina), form a third sub-family. In these, the upper man-

dible is not toothed at the tip , the bill is short, with the ridge much elevated at the

base, and considerably curved ; the wings are short and rounded, the tail long, the

tarsi covered with transverse scales, and the two lateral toes are unequal. These birds

are peculiar to the Eastern Hemisphere, of which they generally inhabit the warmer

regions. The typical species, Calleas cinerea, sometimes called the New Zealand

Crow, is, as its name implies, an inhabitant of our antipodes. In its habits it resem-

bles the ordinary Crows, feeding on fruits, insects , and occasionally on small birds ;

its general colour is a greenish-black, and on each side of the head there is a small

wattle ofa bright blue tint.

From these we pass to the sub-family of the True Crows (Corvina), to which the

greater part of the British species of Corvida belong. These birds, like the preceding,

are destitute of the teeth at the tip of the upper mandible, the ridge of which is more

or less curved ; the wings are long and very slightly rounded, the tail variable in

form , the tarsi long and covered with transverse scales, and the two lateral toes are

equal.

The birds of this sub-family are undoubtedly the most intelligent of the feathered

In a state of nature, they are exceedingly wary, and appear not onlyto have
races .
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an instinctive perception of the approach of peril, but also to knowthe extent of the

danger to which they are likely to be exposed. Thus, some of them will allow an

unarmed man to come very near them without appearing at all alarmed at his approach ;

but it requires the greatest caution to get within gunshot of them, when the intruder

is furnished with fire-arms. When taken young they are very docile, and may be

taught to repeat a few words, although their elocutionary powers are far inferior to

those of the Parrots. Their cunning and apparent drollery of disposition, however,

often render them very amusing pets, although it must be confessed that, like

Autolycus, they have a knack of picking up " unconsidered trifles," which may occa-

sionally lead to disagreeable results. In the abstraction and concealment of the

articles which they appropriate in this manner,-usually trinkets and other metallic

and glittering prizes, —which can be of no possible use to the bird, they exhibit the

most extraordinary slyness, and it is generally with considerable difficulty that the

concealed treasury of one of these corvine pets can be discovered. For want of other

things to hide they will often stow away portions of their meat, but this is sometimes

done with a view to preserve it for a future occasion . Mr. Macgillivray mentions an

instance of the accurate memory of a Carrion Crow (Corvus corone) with regard to the

place in which he had stored some food. One Monday morning, after a full meal, he

picked up a dead mole, and buried it in his owner's garden, covering it over so neatly

with the earth, that although he had been watched during the operation of inhumation,

the precise spot could not be discovered. He was prevented from going into the

garden during the whole of the following week ; but on Saturday evening, the door

being left open, he got in, went directly to the spot where he had buried the mole, and

brought it out immediately.

An interesting instance of the intelligence and kindliness of a Raven is related by

the late Bishop of Norwich, in his " History of Birds," as having occurred at the

Red Lion Inn, at Hungerford. The story, as told by a gentleman who lodged there,

was as follows :-" Coming into the inn-yard,” said he, “ my chaise ran over and

bruised the leg of a favourite Newfoundland dog, and while we were examining the

injury, Ralph, the Raven, looked on also, and was evidently making his remarks on

what was doing ; for the minute my dog was tied up under the manger, with my

horse, Ralph not only visited him, but brought him bones, and attended him with

particular marks of kindness. I observed it to the ostler, who told me that the bird

had been brought up with a dog, and that the affection between them was mutual, and

all the neighbourhood had been witnesses of the many acts of kindness performed by

the one to the other. Ralph's friend, the dog, in course of time, had the misfortune

to break his leg, and during the period of his confinement the Raven waited on him

constantly, carried him his provisions, and scarcely ever left him alone." This bird

was said to be always very kind to dogs, especially when maimed or wounded in

any way.

Lieutenant Burgess gives an anecdote illustrative of the sagacity ofthe common

Indian Crow (Corvus splendens) exercised in a very different direction from that of the

Raven above referred to. He says " Some crows had been sitting near a young dog,

watching him whilst engaged with a bone. Having apparently concerted the plan, one

of them alighted, stepped up, and took a peck at the dog's tail ; the dog, irritated, made a

snap at the bully ; on which a comrade, who appears to have been ready, made a dash and

went off with the prize." The tails of dogs appear to be always favourite points of

attack with domesticated crows of all kinds, and they will sometimes lie in conceal-
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ment waiting for a dog to pass them, when they rush out and pinch his tail. This,

however, appears to be done purely for amusement.

These birds are exceedingly voracious, and no kind of eatable matter appears to

come amiss to them. Many of the species feed to a great extent upon the carcases of

animals which may have died from disease or accident, and in some instances they are

said to hasten the death even of such a large animal as a sheep when they find it in

an exhausted condition. The Raven (Corvus corax) and the Carrion Crow are also

charged with destroying young lambs ; and it is well known that both these species

not only make great havoc amongst the eggs and young of other birds, but will

also capture full-fledged birds, and occasionally half-grown hares and rabbits.

Carrion of all kinds, however, constitutes the staple food of the three larger species of

Crows found in Britain, the Raven, the Carrion Crow, and the Hooded Crow (Corvus

cornix), and in the search for this they exhibit the greatest activity, and often arrive

in great numbers at a spot where there is an abundant supply of food. It has been

supposed that the birds are guided to their repast by the sense of smell, but this

appears very doubtful, and it is more probably to the eye that they are indebted for

an early intimation of the prospect of a feast ; Mr. Macgillivray supposes that the

individuals which arrive from a distance may have been led to undertake their

journey byseeing others in motion in the same direction . However this may be, it

is certain that when a large supply of food is to be had in a particular spot, the

Ravens which come to partake of it must have assembled from a distance of

many miles.

When onthe ground the Crows usually walk along in a very sedate manner, which

has suggested to the lively fancy of Mr. Charles Dickens, a resemblance between a

Raven and an old gentleman with his hands under his coat tails ; but occasionally, and

especially when disturbed, or engaged in carrying off a fragment of food or some

other article, they hop in a most ludicrous manner, making use of the wings at the

same time. Their flight is steady and tolerably rapid, and they often sail in the

air with extended wings. Their voice is generally harsh and disagreeable, and is

either a sort of hoarse croak, or a sound bearing more or less resemblance to the word

caw.

The three species above mentioned, which are the largest and the most decidedly

carnivorous in their habits, generally lead a solitary existence, and are rarely seen in

any numbers together, unless attracted by an extraordinary supply of food . The two

Fig. 202.- Head ofthe Rook ( Corvus frugilegus).

other British species of

Corvus, namely the Rook

(Corvus frugilegus, Fig.

202), and the Jackdaw

(C. monedula, Fig. 203) ,

are gregarious in their

habits, and the food of

these consists rather of

worms, insects, and larvæ,

than of carrion.

The Corvinæ breed early in the spring. Their nests are composed of twigs and

similar materials, lined with wool and feathers ; they are usually of considerable size

and placed at a good height from the ground, either in trees, rocks or buildings . The

Raven and the Carrion Crow build either in trees or on rocks, according to the district
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in which they reside . The Hooded Crow is said always to build amongst rocks, and

during the breeding season, as at other

periods, these birds are solitary in their

habits. The two gregarious British

species of the genus Corvus, also build

their nests and bring up their young in

close proximity, the Rook selecting

trees for this purpose, and the Jackdaw

usually frequenting elevated buildings,

such as church towers, about which it is

often to be seen, even in the heart of

cities.

Besides the five species of true Corvi

above referred to, we have in Britain

two other members of the group. One Fig . 203.-Head of the Jackdaw (CorvusMonedula) .

ofthese is the Magpie (Pica caudata, Fig. 204) , the handsomest of our native Crows,

distinguished by its long tail and its plumage elegantly varied with black and white .

It is generally distributed in all the wooded districts of Britain, and is found abun-

dantly in all parts of Europe ; it also occurs

in North America. It exhibits all the cun-

ning and sagacity of the group, and in this

country, where it appears to labour under

a sort ofproscription, is an exceedingly shy

and wary bird ; but in most continental

countries, from its being treated with more

consideration, it acquires great familiarity,

and in some places feeds in the immediate

vicinity of the houses without the least

fear. Its food resembles that of the other

Fig. 204.-Head of the Magpie ( Pica caudata) . Crows, but appears to consist less of carrion

than that of some of the other species. It frequently destroys young birds, and

plunders its neighbours' nests.

Grate

The nest of the Magpie is more artificially constructed than that of the other

species of Corvinæ. It is usually

constructed in high trees ; but some-

times in thick hedges. It is large

and of an oval form, composed ex-

ternally of sharp thorny twigs,

which form a complete dome over

the top, leaving a small opening at

one side for the ingress and egress

of the bird. The inside is plastered

with a layer ofmud, and the bottom

lined with grass and fibrous roots

to form a soft receptacle for the eggs

and young. The Magpie breeds in

the spring.

Fig. 205.-Head ofthe Nutcracker (Nucifraga

caryocatacles).

The only other indigenous species of this sub-family is the Nutcracker (Nucifraga
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caryocatactes, (Fig. 205), a bird about the size of the common Jay, with brown

plumage covered with oblong, white spots. This bird, although not uncommon in

some parts of Europe, is rare in this country, to which it appears to be only an occa-

sional visitor. On the continent it is said to inhabit mountainous districts clothed

with firs, the seeds of which, with beech-mast, nuts, and insects constitute its general

food. It is said to crack nuts by fixing them in a fissure ofthe bark of trees and then

hammering at them with its bill ; and from this supposed habit the name of the bird is

derived ; but aliving specimen in the Menagerie ofthe Zoological Society was found tobe

incapable of cracking nuts, although he was very fond of the kernels when extracted for

him. In some respects this bird appears to connect the Crows with the Starlings, but

some of its habits would seem to point to an affinity with theWoodpeckers. Thus the

continental naturalists say that it runs upon the bark of trees like a Woodpecker, and

it nidificates in holes of trees, which it enlarges with its bill in the same manner as the

Scansorial birds in general. The Nutcracker is found not only in Europe, but in the

extensive pine forests ofthe north of Asia, as far as Kamtschatka.

Many ofthe exotic species of this group are adorned with fine colours ; but in their

general habits they resemble the birds already described . Some of them, such as the

Picathartes gymnocephalus, have the head bare of feathers, a character which has

Fig. 206.-Head ofthe Cornish Chough (Fregilus graculus) .

caused them to be compared

with the Vultures.

The last sub-family of

Crows is that of the Pyrr-

hocoracine or Choughs, which

differ from the true Crows

in having the bill slightly

notched at the tip, and the

wings long and pointed. The

bill is long, slender, and

curved ; the tail is long ; the

tarsi short, rather stout, and

either scaled or nearly co-

vered with a single long plate (Fig. 207), and the lateral toes are equal.

These birds, in their general habits, closely resemble the Crows, and especially the

common Jackdaws. Like these, they are

gregarious, and build their nests in rocks

and the crevices of towers, steeples, &c.

They feed principally upon insects, worms,

fruits, and seeds.

Two species only occur in Europe, and

of these one is found in Britain. This is

the Cornish Chough (Fregilus graculus, Fig.

206), so called from its being of common

occurrence in the county of Cornwall, to

which it was at one time supposed to be

peculiar ; it has since been met with in

many other parts of the kingdom, but gene-

rally on the coast. On the continent, how-
Fig. 207.-Foot of the Cornish Chough.

ever, it inhabits the mountainous districts at a distance from the sea. This bird
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exhibits all the curiosity and love of mischief so characteristic ofthe family of Crows ;

but appears to be somewhat inferior to the rest in sagacity. At a little distance the

Chough bears a considerable resemblance to the Rook ; but is easily distinguished

from that bird by its red legs and bill. From the former of these characteristics it

has been called the Red-legged Crow.

The other European species, the Alpine Crow (Pyrrhocorax alpinus), exactly resem-

bles the common Chough in its habits ; but lives entirely upon the bare face of the

highest mountains, close to the line of eternal snow. In the winter, these birds descend

into the valleys in large flocks in search of food. Several other species are found in

different parts of the world.

Nearly allied to the Corvida, with which they are indeed amalgamated by some

ornithologists, is the magnificent family of the Paradiseida, or Birds of Paradise,

some species of which are so well known as amongst the most récherché orna-

ments of female dress. In the general form of the bill and the position of the

nostrils, which are concealed under the basal plumes, these birds closely resemble the

Crows; the tip of the upper mandible is notched ; the wings are long and rounded ;

the tarsi long and stout, covered in front by a single plate ; the toes are long and

strong, the outer one being longer than the inner, and united at the base to the middle

one by a small membrane, the hind toe is very long, and the claws large and curved.

One of the most remarkable characteristics of these magnificent birds consists in

the great development of some of the feathers, usually those of the sides of the body

and neck, which often gives

these creatures a most re-

markable appearance. These

ornaments consist sometimes

of large bunches of decom-

posed plumes, which float

lightly in the air, as in the

Great Emerald Bird of Para-

dise (Paradisea apoda), which

is the common species im-

ported into Europe for orna-

ment, whilst in other cases

they are shield-like discs of

feathers, shining with the

most beautiful metallic tints.

The tail is also generally fur-

nished with two or more

elongatedfilaments ofa horny

texture, usually more or less

twisted at the extremity,

where they are also some-

times furnished with short

barbs. All these decorations,

however, are possessed only

Fig. 208.-Superb Bird of Paradise (Paradisea superba).

by the males, as in the Gallinaceous birds, which the Birds of Paradise are also

said to resemble in the practice of polygamy ; and it is certain that the male Bird

of Paradise displays himself before the female very much in the manner of the

2 L
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Peacock. M. de Lafresnaye has published the following account, received from one

of his friends, of the behaviour of the Emerald Bird of Paradise (P. apoda) which had

been seen by him in confinement in Batavia. He says that " the males of this bird

display themselves before the female, expanding the long plumes of their flanks. By

means of a sort of vibration of their entire plumage, they raised all their feathers,

including these long plumes, and surrounded themselves completely, so as to form a

sort of halo, in the centre of which the bright green head formed a disc, which at the

moment looked like a little emerald sun, with its rays formed by the feathers of the

two plumes."

In the genus Epimachus, belonging to the Tenuirostral birds, the same development

of the plumage occurs as amongst the Birds of Paradise, with which, in fact, they were

formerly confounded by many authors.

These birds are found only in the most distant parts of the Eastern Archipelago,

in New Guinea, and the adjacent islands. Here they live in large troops in the dense

forests, preferring to rest upon the teak trees, the large leaves of which afford them a

shelter from the heat of the mid-day sun, whilst its fruit constitutes a considerable

portion of their nourishment. According to M. Lesson, they are birds of passage,

shifting from one district to another with the monsoon. "The females," says the

same author, " unite into bands, assemble at the tops of the highest trees of the forest,

and ery simultaneously to call the males. The latter always occur singly in the midst

of about fifteen females, which compose their seraglio." The voice of the male is very

loud and piercing, resembling the sounds voike, voike, voike, voiko, strongly articulated.

The cry ofthe female is similar, but weaker.

Of the beautiful appearance of the Bird of Paradise in its native forests, the fol.

lowing extract from M. Lesson's works, although, perhaps, a little romantic, may give

some idea. On landing in New Guinea, he says, " Scarcely had I proceeded a few

hundred paces into these ancient forests, the sombre gloom of which is perhaps the

most magnificent and pompous spectacle that I have ever seen, when a Bird of Para-

dise attracted my attention ; it flew with grace, and in an undulating manner ; the

feathers of its sides formed a graceful and airy plume, which, without hyperbole, bore

no distant resemblance to a brilliant meteor. Struck with surprise and admiration, I

feasted my eyes upon this magnificent bird with inexpressible pleasure ; but my

disturbance was so great that I forgot to fire at him, and did not perceive that I had a

gun until he was far away."

The natives of New Guinea kill a great number of the Emerald Bird of Paradise,

the dried skins of which they sell to the Malays, and thus they reach Europe in a

somewhat round-about manner. They take them in the night, by climbing into the

trees upon which they roost, and kill them with short arrows. They then dry them

by a fire after cutting off the legs ; and from the circumstance of all the specimens

arriving thus mutilated, Linnæus gave the species the name of Paradisea apoda or the

footless Bird of Paradise, a name which was long popularly supposed to be literally

applicable to it. Linnæus himself was well aware that the bird was not deficient

of feet, for he expressly states that the older writers falsely described it as wanting

those organs.

We come now to the family of the Sturnida or Starlings, of which our common

Starling is a well-known example. In these birds the bill is elongated and com-

pressed, with the ridge nearly straight to near the tip, where it is curved or convex.

The edge of the upper mandible is usually slightly notehed. The wings are long and
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more or less pointed ; the tarsi stout, covered in front with broad scales, and the toes

are long and strong, especially the hind one, which is stouter than either of the lateral

toes. The outer toe is united to the middle one as far as the third joint. In their

habits and food these birds approach very closely

to the smaller species of Corvine birds. They

are generally gregarious, and feed upon worms,

insects, fruits, and seeds. They are docile in

captivity, when they exhibit on a small scale

good deal of the peculiar sagacity of the Crows,

and may be taught, to repeat a few words, and to

whistle short tunes.

noosh

ob ad ; boom

пі топово

Дім помасту

bnom odr

Fig. 209,-Head of the Starling (Sturnus

vulgaris).

Of the numerous sub-families into which Mr.

G. R. Gray divides these birds, one of the most

interesting is that of the Ptilonorhynchine or

Glossy, Starlings, to which the singular Bower-

bird of Australia belongs. The birds of this group have the bill stout and compressed,

with the ridge curved and thetip notched : the wings are of moderate length aud

pointed ; the tarsi strong, and all the toes long and robust, the lateral ones being

unequal.

These birds are peculiar to the Eastern Hemisphere, of which they generally

inhabit the hotter parts . The majority are found in India, Australia, and the inter-

vening islands, but Africa also possesses a few species belonging to the genus Juida.

They inhabit the hot regions of that continent, where they fly in large flocks, feeding

principally on fruits, and often attacking the gardens and vineyards, to which they do

great damage. They also devour insects and worms, and are sometimes seen perched

on the backs of cattle, searching for the parasitic insects amongst their hair. The

Juide are generally showy birds, with a metallic lustre upon their plumage, rather

larger than our common Starling, and with a much longer tail. They nestle in rocks

and holes oftrees, and lay five or six eggs.

The singular Bower-birds of Australia belong to the genera Ptilonorhynchus and

Chlamydera. These birds are remarkable for the habit of making a sort of bower,

which has nothing to do with their nidification, but merely serves as a sort of playing

ground, in and around which the birds assemble. for amusement. The birds inhabit

the forests of Australia, and the bower is placed under the shelter of some large tree:

Mr. Gould describes the construction and use of that of the Satin Bower-bird

(Ptilonorhynchus holosericeus) in the following words : "The base consists of an exten-

sive and rather convex platform of sticks firmly interwoven, onthe centre of which

the bower itself is built ; this, like the platform on which it is placed and with which

it is interwoven, is formed of sticks and twigs, but of a more slender and flexible

description, the tips of the twigs being so arranged as to curve inwards and nearly

meet at the top ; in the interior of the bower the materials are so placed that the forks

of the twigs are always presented outwards, bywhich arrangement not the slightest

obstruction is offered to the passage of the birds. For what purpose these curious

bowers are made is not yet, perhaps, fully understood ; they are certainly not used as

a nest, but as a place of resort for many individuals of both sexes, which, when there

assembled, run through and around the bower in a sportive and playful manner, and

that so frequently that it is seldom entirely deserted." A still more extraordinary

structure of the same description is formed bythe Spotted Bower-bird (Chlamydera
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maculata), an inhabitant of the interior of Australia ; it is thus described by Mr.

Gould. The bowers " are considerably longer and more avenue-like than those ofthe

Satin Bower-bird, being in many instances three feet in length. They are outwardly

built of twigs, and beautifully lined with tall grasses, so disposed that their heads nearly

meet ; the decorations are very profuse, and consist of bivalve shells, crania of small

mammalia and other bones. Evident and beautiful instances of design are manifest

throughout the bower and decorations formed by this species, particularly in the

manner in which the stones are placed within the bower, apparently to keep the

grasses with which it is lined fixed firmly in their places : these stones diverge from

the mouth of the run on each side, so as to form little paths, while the immense

collection of decorative materials, bones, shells, &c . , are placed in a heap before the

entrance of the avenue, this arrangement being the same at both ends." Mr. Gould

adds, in evidence of the labour that must be bestowed by the birds upon the con-

struction of these apparently useless assembly rooms, that he frequently found them

at a distance from any river, so that the shells and small stones employed in their

fabrication must have been transported from a considerable distance. It appears also

that the birds only collect bones which have been bleached in the sun ; and it is certain

that as the birds feed almost entirely upon fruits and seeds, these remains of other

animals cannot be regarded as relics of their victims. Figures of these birds, with

their bowers, will be found in Mr. Gould's valuable work on the " Birds of Australia."

The second sub-family is that of the Grakles (Graculinæ), a group of birds found

only in the jungles of India and the Indian islands. In these the bill is broad at the

base, and slightly notched at the tip, with the ridge a little curved ; the nostrils are

rounded, placed at the base of the bill, and more or less covered by the frontal plumes ;

the wings are long, with the third and fourth quills longest ; the tail short, the tarsi

short, and the toes long . The typical species of this group is the Gracula religiosa of

Linnæus, which inhabits Java, Sumatra, and some of the other large islands of the

Eastern Archipelago. It is two or three inches in length ; its plumage is of a deep

velvet-like black colour, with a white mirror upon each wing ; and the bill and feet

are yellow. Behind each eye there are some caruncles of a bright yellow colour. It

lives on fruits and insects, and may be domesticated with facility, when it soon learns

to whistle and speak admirably. M. Lesson mentions that he saw a specimen in Java,

which pronounced whole sentences in the Malay language. The other species appear

to resemble this in their habits.

Africa possesses another peculiar group of these birds, which, from their remark-

able habits, have received the name of Buphaginæ, or Ox-peckers. They have a stout

bill, with the ridge somewhat depressed and curved at the tip, which has no notches ;

the nostrils are small, and partly closed by a membrane ; the wings long and pointed ;

the tail long, with the end of each feather pointed ; the tarsi and toes are robust, the

latter armed with compressed, curved, acute claws.

This group includes only a very few species of birds, belonging to a single genus,

inhabiting the warmer parts of Africa. The best known species is the Buphaga

Africana, the common Ox-pecker or Beef-eater, so called from its singular habit of

perching on the backs of cattle, and extracting the larvae of the Bot-flies (Estrida), by

which those quadrupeds are commonly infested. Singular as this diet may seem, it is

said to constitute the principal nourishment of these birds ; and the bill is certainly

peculiarly adapted for gently squeezing the parasites out of the tumours caused by

their presence. The cattle are said to allow the birds to perch upon them without any
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signs of unwillingness. The common Ox-pecker is a small bird, about eight or nine

inches in length ; its plumage is reddish-brown above and yellowish-white beneath ;

the legs are brown and the bill yellowish, with the tips of both mandibles red . It

is generally seen associated in small flocks of seven or eight individuals, and is

exceedingly shy.

We come now to the typical group, the sub-family of the Sturnina, or True

Starlings, to which our British species belongs. In these birds the bill is usually

elongated, rather slender and tapering, with the ridge very slightly curved or straight,

and the tip obtuse, somewhat flattened and furnished with a very indistinct notch on

each side ; the nostrils are placed at the base ofthe bill, in a membranous groove ; the

wings and tail are rather short ; the tarsi long and stout, as are also the toes, which

are furnished with strong acute claws.

These birds are for the most part inhabitants of the Eastern Hemisphere, in the

warmer regions of which they are tolerably abundant ; only one genus (Sturnella) is

found in America.

The only species generally distributed and permanently resident in Europe is the

common Starling (Sturnus vulgaris) ; a second species, the Sturnus unicolor, appears to

be peculiar to Sardinia ; and a third , the Rose-coloured Pastor (Pastor roseus), which

inhabits the warmer parts of Asia and Africa, is a regular visitor of some parts of the

continent of Europe, and stragglers have occurred in the British Isles.

The common Starling (Sturnus vulgaris) is a well-known, handsome, and sprightly

bird, which is very gencrally distributed in this country, living in flocks during the

greater part of the year, and separating only during the breeding season. The Starling

builds in the holes of rocks and buildings, or in hollow trees. The nest is composed of

twigs, straws, dry grass, and roots ; the eggs are four in number, and of a delicate

pale blue tint. When the young are hatched, both parents attend to their wants with

the utmost care, and as soon as they are able to leave the nest, the whole family join

company with others of the same species, usually forming large flocks, which feed and

roost in society. Numerous flocks appear often to seek the same roosting-place night

after night, and the numbers which frequent some favourite spot for this purpose, are

sometimes astonishing. Mr. Yarrell states, that during summer and autumn, the birds

roost by thousands amongst the reeds in the fenny districts, often crushing the plants

down to the water's edge in large patches, like grain after a storm. The same author

gives two other instances of enormous multitudes of these birds resorting constantly to

particular spots. One of these localities is an evergreen plantation of Arbutus, Lau-

rustinus, &c. , covering some acres, to which the birds repair every evening almost by

"millions," according to Mr. Yarrell's informant, from the low grounds about the

Severn. The evergreens are completely stripped of their leaves, and the Pheasants,

for whose benefit the plantation was intended, have been driven quite away from

the ground. The noise and stench of the birds are described as something unbearable,

and even during their absence in the day time, the odour of the place is exceedingly

disagreeable. The other roosting-place mentioned by Mr. Yarrell, is a mass of thorn

trees in the Zoological Gardens at Dublin, in which according to Mr. Ball, from one

hundred and fifty to two hundred thousand Starlings sleep every night from the end

of October to the end of March. During the winter the Starlings frequently roost in

Pigeon-houses, and, according to some observers, they sometimes perform a sort of

migration in severe winters, passing in large flocks into the mild regions of the south-

west of England, the counties of Devon and Cornwall.
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The Starling feeds principally upon worms, insects, and snails, but also frequently

upon fruits of different kinds, in search of which it often frequents gardens. In hard

winters it is said to visit the coast in search of marine animals, which it finds by turn-

ing over the stones with a jerk, immediately seizing whatever may be underneath.

This bird appears to be very generally distributed over the whole of the Eastern Hemi-

sphere. In the north it extends to Scandinavia and the Faroe Islands ; and in the

south, to the Cape of Good Hope. It is found in China and Japan, at the eastern

extremity of Asia, and in the small islands of the Western Ocean. In many of the

countries where it occurs, it is regarded with considerable favour, and in England and

elsewhere it is frequently domesticated, as it possesses much of the sagacity of the

Crows, and may be taught to whistle tunes, and even to repeat a few words. A fine

male Starling is an exceedingly handsome bird ; his plumage is black, tinged with

metallic purple and green, and spotted with buff. The female is far less brilliant.

The Rose-coloured Pastor (Pastor roseus) , which is generally distributed in the

warmer parts of Asia and Africa, is also of common occurrence in the south of Europe,

especially in Russia ; in the western parts of the continent of Europe it is rare, and

only a few individuals are recorded as having reached this country . It is a beautiful

bird ; the head and neck, the quill feathers of the wings and tail , and the extremities

of the tibia are black, with a violet gloss, the feathers of the top of the head being

elongated so as to produce a sort of crest ; the rest of the plumage is of a delicate rose-

colour, and the legs and bill are yellowish . Like the common Starlings, these birds

associate in large flocks, and feed to a great extent upon grain. They are also great

destroyers of insects, and in some places are regarded almost as sacred, from their

devouring great quantities of locusts . Like the Starling also , they have a great predi-

lection for the company of cattle and sheep, constantly walking about in their neigh-

bourhood, and often mounting on their backs to search for insects amongst their

hair.

Anearly allied species , the Pastor tristis, which closely resembles the preceding in

its habits, is still more celebrated as an enemy to locusts of all kinds. It was trans-

ported from the Philippine Islands to the Mauritius, in order to rid that island of the

locusts by which it was overrun, and has increased so rapidly under the protection of

the government that, according to Bory de Saint Vincent, it has completely " ruined "

the entomology of the island.

The Sturnella ludoviciana of North America, sometimes known under the name

of the Meadow Lark, is very generally distributed over the whole of that continent,

from Upper Canada to New Orleans and Florida. It is about two inches longer

than our British species, which it appears to resemble in its general habits, although it

differs materially in the position which it selects for its nest, this, according to Wilson,

being " generally built in , or below, a thick tuft or tussock of grass." The nest is

composed of dry grass , lined with fine bent, and has an arched entrance level with the

ground. Its food consists of insects and seeds ; and its note is said by Wilson to be

surpassed by that of none of the American warblers in sweetness and tenderness of

expression . They are constantly brought to market in some parts of the United

States, and their flesh is considered equal in delicacy to that of the American Quail.

Its plumage is very beautiful, being principally variegated with yellow and black.

The remainder of the Sturnidæ are all inhabitants of America. They form two

sub-families. The birds composing one of these, the Quiscalina, are distinguished by

the curious form of their tails, which are long and graduated, with the sides curved
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upwards, whence the name of Boat-tails has been given to them. They have a long,

straight bill, with the nostrils placed in triangular grooves on each side of the base ;

the wings are pointed, and the hind toe is long and armed with a strong curved claw.

From the interior of the upper mandible a sharp bony process descends into the mouth,

which has been compared to the broken blade of a pen-knife : its use is probably to

assist in breaking up the food.

These birds are found both in North and South America, where they live in troops

like the Starlings, and feed upon worms, insects, and seeds. They often commit

extensive depredations upon the grain fields in the United States, where two

species, the Quiscalus ferrugineus and Q. versicolor occur in great abundance. They

migrate from south to north in the spring, returning again to their winter quarters in

the autumn ; and on their first arrival in the more northern states, which takes place

in the month of March, they feed principally on worms, insects, and grubs, " of

which," says Wilson, "they destroy prodigious numbers, as if to recompense the

husbandman beforehand for the havoe they intend to make among his crops of Indian

corn ." Their attention to this valuable plant commences with its first appearance

above the ground, which, according to the distinguished ornithologist just quoted, is

hailed by the birds with screams of peculiar satisfaction ; they immediately descend

upon the fields, and pull up and devour the seed, scattering the young green blades in

every direction. They return again to the charge about the beginning of August,

when the young ears are in their milky state, a period which appears to be selected by

most ofthe feathered enemies of the Indian corn for their most violent attacks upon it.

With the greatest dexterity they strip off the voluminous outer covering of the ear,

and leave nothing behind that can be of the least use to the farmer. So extensive is

the injury thus done to the crops, that, as Wilson tells us, the farmers of some parts

of the United States generally allow one-fourth to the Blackbirds, amongst which the

Quiscalus versicolor plays a most important part. Late in the autumn these birds

collect into immense flocks , and wing their way to the warm Southern States, where

they pass the winter, congregated together in vast multitudes. Wilson describes his

coming upon one of these " armies of Grakles," as he calls them. He says, " they

rose from the surrounding fields with a noise like thunder, and, descending on the

length of road before me, covered it and the fences completely with black ; and when

they again rose, and after a few evolutions descended on the skirts of the high-

timbered woods, at that time (January) destitute of leaves, they produced a most

singular and striking effect : the whole trees, for a considerable extent, from the top to

the lowest branches, seeming as if hung in mourning : their notes and screaming the

meanwhile resembling the distant sound of a great cataract.”

The Quiscalus versicolor, which is the commonest of the North American species, is

called the Crow- Blackbird by the farmers of the United States. It is about twelve inches

in length, and entirely of a black colour ; but its plumage, in certain lights, reflects

beautiful blue, violet, and coppery tints, which has caused Wilson to give it the

name of the Purple Grakle. It nestles in society, usually on pine and cedar trees.

The nest is composed of mud, with stems and roots of grass, and lined with fine bent

and horse-hair. The female, which is of different shades of brown, lays five eggs, of a

bluish-olive colour, with dark streaks and spots. In captivity it is readily tamed ;

and , like the European Starling may be taught to repeat a few words. The Q.

ferrugineus is smaller, measuring only about nine inches in length ; the male is

greenish-black, and the female, as inthe larger species, brownish.
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The Icterinæ form a second group of American Starlings, which, like the preceding,

have a nearly straight bill. The tail is elongated, and usually wedge-shaped, and the

wings long and pointed ; the tarsi are not longer than the middle toe, and the toes are

ofmoderate size and strength. The bill is acute at the tip. The majority of these birds

are found in tropical America, but several species are found in the northern division of

that continent. They resemble the Starlings in their gregarious habits, whence the

name oftroupiale applied to them by the French, which has been modified into troopial

by the English. Most of them build pendulous nests, and the process by which the

Baltimore Oriole (Yphantes Baltimore) constructs its pouch-like nest is thus described

by Wilson. Few of the Orioles, he says, " equal the Baltimore in the construction of

these receptacles for their young, and in giving them, in such a superior degree, con-

venience, warmth, and security. For these purposes he generally fixes on the high,

bending extremities of the branches, fastening strong strings of hemp or flax round

two forked twigs, corresponding to the intended width of the nest ; with the same

materials mixed with quantities of loose tow, he interweaves or fabricates a strong

firm kind of cloth, not unlike the fabric of a hat in its raw state, forming it into a

pouch of six or seven inches in depth, lining it substantially with various soft sub-

stances, well interwoven with the outward netting, and lastly, finishes with a layer of

horse-hair ; the whole being shaded from the sun and rain by a natural pent-house or

canopy of leaves." Sometimes the opening, which is at the top of the nest, is partly

.closed by a horizontal cover. Although the nest of the Baltimore Oriole is usually

composed ofthe materials mentioned above, he is by no means particular about appro-

priating any article which appears to him to be applicable to his purpose, and during

the breeding season, thread put out to bleach, or skeins of silk, if not taken care of,

will frequently find their way into the dwelling of this ingenious little architect.

In many cases, the birds of this sub-family will build, or rather weave, their nests

in societies of considerable number upon the same tree . No less than forty-five nests

of two species, the Cacicus icteronotus and hæmorrhous, were seen by Mr. Edwards

during his voyage up the Amazon, in one small tree ; the nests were nearly two feet

in length, with an opening near the top, and were woven with grass, often depending

from one another, and so completely concealing the tree, that only a few of the

uppermost leaves were visible. The Orchard Oriole of the United States (Ieterus

spurius), also weaves its nest of grass ; this bird sometimes chooses the weeping willow

to build on, taking several twigs of the tree into its fabric, which is then concealed

by the leaves.

It is remarkable that, in a group distinguished for the ingenuity displayed in the

construction ofthe nests, one species should be found which, like the Cuckoos , deposits

its eggs in the nests of other birds, and leaves the business of incubation and the care

of the young to strange foster parents. This is the Cow-pen bird (Molothrus pecoris),

which is also a native of the United States, and receives its name from its constant

practice of associating itself with cattle, apparently for the sake of the insects, seeds,

&c., which they can pick up amongst the dung and litter of the yards. As in the case

of the Cuckoo, the young of this bird is always found singly in the nest ; but it is not

known whether it resorts to the same practice as the young Cuckoo to get rid of its

unfortunate foster-brothers, or of the eggs which should have produced them ; for it is

a singular fact, that the egg of this parasite requires a day or two less to hatch than

those of the birds in whose nests it is usually deposited.

All these birds appear to be of a migratory disposition ; and those which occur in
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the United States regularly pass the winter in the warm regions of the south, and

proceed to the northern states in the spring. As they come in vast flocks, and share

with the Purple Grakle, already referred to, in its fondness for grain of all kinds,

especially Indian corn in the milky state, they are regarded with no great favour by

the American farmers ; and one species especially, the Red-winged Starling (Agelaius

phœniceus), is celebrated for the havoc it makes in the grain-fields. The males of most

of the species are adorned with exceedingly brilliant colours,-orange, scarlet, and

black being the prevailing tints . One of the commonest species, the Baltimore Oriole,

which derives its name from the circumstance that its colours, black and orange, were

those ofthe livery of Lord Baltimore, formerly proprietary of Maryland, has received

the name of fire-bird, from the fiery effect of the bright orange when seen dashing

through the trees. It is also called the Golden Robin. The females are far more

sober in their tints.

The great group of Conirostral birds is concluded by the vast family of the Finches,

or Fringillida, a group of birds which includes an immense number of species, ex-

hibiting a great variety of structure and habit. They are characterized by having a

short, stout, conical bill, with an acute tip, of

which the upper mandible has no notch at the ex-

tremity. The tongue is rather fleshy, with the tip

horny and usually more or less slit. The œsophagus

forms a small crop, and the stomach a powerful

gizzard, indicating, with the peculiar form of the

bill, that the food of the birds consists principally

of grain. The tarsi are compressed and slender,

usually covered in front with seven scutella (Fig.

210), but sometimes with a single shield, and the toes are ofmoderate length, armed with

long curved claws, that of the hinder toe being often longer than the rest. The wings

Fig. 210.-Foot of a Finch.

Fig. 211.-Wing of the Chaffinch (Fringilla celebs).

are rather short and somewhat pointed at the extremity (Fig. 211) , and the tail is

composed oftwelve feathers.

These birds are active on the wing, their flight being usually effected by a series of

jerks or undulations. On the ground they generally progress by hopping with both legs

at once. They always pair, and their nests are usually beautifully constructed ; some

ofthem, in fact, are most elaborate and elegant fabrics.
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The multitude of species included in this family has given rise to numerous sub-

divisions, and Mr. G. R. Gray divides the Fringillidae into noless than nine sub-families.

The first of these, that of the Ploceine, or Weaver-birds, includes some of the most

ingenious of feathered architects . These birds have a strong conical bill, with the

base of the ridge projecting upon the forehead ; the wings are rounded, with the first

quill very short ; and the legs and feet are robust, with the hind toe nearly as long as

the middle one.

The majority of these small birds are inhabitants of Africa, but a few species are

found in India and the islands of the Eastern Archipelago. Their food consists of

insects and seeds, and the species of the genus Textor accompany the Buffaloes and

perch on their backs for the purpose of picking off the parasitic insects which infest

them.

Some species of this group, forming the genus Vidua, are remarkable for the great

development of some of the

tail coverts in the male

(Fig. 212) , which often con-

siderably exceed the body

in length ; these beautiful

plumes, which lend so much

grace to the appearance of

the bird, only exist, however,

during the breeding season,

and when this is over fall

off, the males being then

scarcely distinguishable from

their partners. These birds

dare found in Western Africa,

and appear to be especially

abundant in the kingdom of

Whydah, whence the name

ofWhydah birds, or Finches,

commonly applied to them ; this name has, however, become corrupted into Widow-

birds. The French call them veuves, or widows, and the generic name Vidua has

the same meaning.

Fig. 212.-Angola Whydah-bird ( Vidua paradisea) .

The nests of the Weaver-birds are composed of grass and other fibrous vegetable

matters, beautifully interlaced or woven together, and usually suspended at the

extremity ofa slender twig or palm-leaf, so as to be beyond the reach of the monkeys

and other enemies, who would plunder it of its eggs. The nest usually consists of a

sort ofpouch in which the business of incubation is carried on, from one side of which

a tubular appendage of variable length is continued downwards. The entrance to the

nest is by an aperture at the bottom of this, so that the eggs and young are most

efficiently sheltered from all their enemies. Some of the species attach their nest each

year to the bottom of the one they occupied the year preceding, and Sonnerat states

that he has seen five nests of an Eastern species, the Ploceus pensilis, placed in this

manner below each other.

The most remarkable nest, however, is that made bythe Social or Republican

Grosbeak (Philæterus socius) , a bird about the size of the Bullfinch. and of a reddish-

brown colour, which inhabits the interior of South Africa. The structure of this
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nest is so singular in its construction, that a somewhat detailed account of it will

not be out of place. The birds live together in large societies, inhabiting large

common nests, built upon the mimosa tree, which appears to be particularly adapted

for this purpose, as the smoothness of its trunk will prevent many noxious animals

from reaching the nests. The nests are composed of a fine species of grass closely

woven together, and so arranged that from eight hundred to a thousand nests are

supposed to be sometimes supported upon a single tree, and covered with a large roof.

Round the edge there are numerous entrances, each of which is continuous with a

sort of passage, and on each side of this are the nests, placed, according to Paterson,

about two inches apart. It is probable that, as the colony increases in number, they

continue adding to the common nest, until at length the weight becomes so great that

the tree gives way under it, and the birds are then compelled to seek other situations

in which to found fresh colonies.

Nearly allied to the preceding, and perhaps uniting these with the true Finches, is

the sub-family of the Grosbeaks (Coccothraustina) . In these birds the bill is very large,

broad, and thick, with the mandibles nearly equal ; the wings are rather long and

pointed ; the tail short ; the feet and

legs stout and strongly scaled, the

tarsi not longer than the middle toe

and the hinder toe rather shorter

than the inner one . In the common

European Grosbeak (Coccothraustes

vulgaris, Fig 213) some of the quill

feathers of the wing exhibit a re-

markable conformation (Fig. 214) .

Five of the secondary quills and

the two innermost primaries are

truncated at the end, as though they

had been clipped straight, and the

four following primaries, proceeding

towards the outer edge of the wing

Fig. 213.-Head of the Common Grosbeak, or

Hawfinch ( Coccothraustes vulgaris.)

are broad, and notched at the extremity, with the outer angle turned outwards.

These birds generally inhabit the woods of mountainous countries, and appear to

Fig. 214.-Wing ofthe Common Grosbeak.

be very shy in their nature. They feed upon seeds and fruits, and are exceedingly

fond ofthe kernels of stone fruit, which their powerful bills enable them to crack with

great facility. The only British species is the Common Grosbeak (Coccothraustes
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vulgaris), or Hawfinch, as it is frequently called, a bird which is very common in some

parts of the continent of Europe, but was long supposed to be only an occasional

winter visitor to our islands. It appears, however, that the bird really resides per-

manently and breeds in this country, and it is probably owing to its extreme shyness

that it was so long considered a rare British bird. According to Mr. H. Doubleday, it

is abundant in Epping Forest, where it feeds principally on the seeds of the Horn-

beam, but also exercises its powerful bill on the " kernels of haws, plum stones, laurel

berries, &c., and in summer makes great havoc amongst green peas in gardens."

Temminck says that on the continent it feeds principally on the seeds of the plane tree,

pine, and cherry. The last named ornithologist states that its nest is elaborately

constructed, and placed on the highest branches of the trees ; but from Mr. Double-

day's observations, it appears that the birds prefer a whitethorn bush to any other

situation, although they frequently build in oaks, hornbeams, hollies and fir trees.

The nest is composed of dead twigs of various trees and shrubs, mixed with pieces of

gray lichen. The latter material occurs in greater or less quantities in all the nests.

They are lined with fine roots and hair. The eggs are from five to six in number, of

a pale olive green colour, spotted with black. The bird is about seven inches in length,

and in form has a good deal of resemblance to a stout built Sparrow. Its colours

are different shades of brown and gray, variegated with black and white, and notwith-

standing the sobriety of its tints, it must be regarded as a handsome bird.

The other species of this group are generally distributed in both hemispheres.

Many of them are beautiful birds, and some are celebrated as fine songsters. One of

the finest species is the Cardinal Grosbeak (Cardinalis virginianus), a common North

American species, the general colour of the male of which is a fine bright red. The

head of this bird is also adorned with a pointed crest, which it can raise at pleasure

into a perpendicular position, and which gives it an air of great sprightliness. It is

about an inch longer than the European species.

Some singular little birds belonging to this group were discovered in the Galapagos

Islands by Mr. Darwin, and have been described by Mr. Gould under the generic

name of Geospiza . Unlike the rest of the group, these birds seek their food upon the

ground, frequenting, according to Mr. Darwin, " the rocky and extremely arid parts of

the land, sparingly covered with almost naked bushes, near the coasts ; for here they

find, by scratching in the cindery soil with their powerful beaks and claws, the seeds

ofgrasses and other plants, which rapidly spring up during the short rainy season, and

as rapidly disappear." They dig up roots and seeds from a depth of six inches in the

soil, and are in consequence very destructive to vegetation. During the dry season

they often eat portions of a cactus, the Opuntia Galapageia, which grows in those

islands, probably for the sake of the moisture which it contains. Two or three other

nearly allied genera are found in the Galapagos group ; but one of these ( Cactornis) is

strikingly distinguished from Geospiza by the form of its bill, which, instead of being

very short and thick, as in the latter genus, is considerably elongated, and bears some

resemblance to that of a Starling. The species Cactornis scandens, as its name implies,

climbs about upon the cactus above referred to, the fruit of which constitutes a great

part of its food ; but it also descends to the ground, and searches for seeds in the

manner ofthe Geospiza.

The third sub-family of the Fringillida is that of the Tanagrine, or Tanagers, a

group of splendidly-coloured birds which are peculiar to America, and almost entirely

confined to the southern division of that continent. The Tanagers are distinguished
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from the Finches in general by the possession of notches in the upper mandible, a

character which induced Cuvier and several other naturalists to place them amongst

the Dentirostral birds . The bill in these birds is usually triangular at the base, with

the ridge of the upper mandible more or less arched ; the wings are rather short and

pointed, and the feet short and slender. The hind toe is elongated and strong, and all

the toes are armed with stout, curved claws. The tarsi are usually covered with

transverse scales ; but in some cases these give place to a single long plate, which

occupies nearly the whole length of the tarsus.

These beautiful little birds, as already stated, are principally found in the warmer

regions of South America. Of 222 species which Mr. Sclater refers to the group,

193 belong to the South American continent ; and the remainder, with but few ex-

ceptions, are from Central America and the southern parts of Mexico. A few species

are found in the West Indian Islands, and three are summer visitors to the United

States.

The Tanagers feed upon fruits and insects, and usually collect in considerable

troops. Their nests are built

upon the branches of trees,

and are usually of a rather

slight texture. In the hot

climates they are said to pro-

duce two broods in the year,

but the species which visit

North America appear only

to breed once.

Most of these birds have

a pleasing song, and some of

them are remarkable for their

musical powers ; the genus

Euphonia receives its name

from this circumstance. The

typical species of this genus,

the Euphonia musica, or Or-

ganist Tanager, is a native of the West Indies ; it is about four inches in length, and

the plumage ofthe male is beautifully varied with black and orange. Orange, scarlet,

and black are in fact prevalent colours in this group of birds, and their appearance

amongst the trees of their native woods is said to be exceedingly brilliant.

Fig. 215.-Organist Tanager (Euphonia musica).

We now come to the sub-family ofthe Fringillina, or True Finches, a most exten-

sive and generally distributed group of birds, many ofwhich are distinguished for the

beauty oftheir plumage, whilst others are amongst our most esteemed singing birds.

These birds have usually a short, conical bill, which is broad at the base and gradually

slopes to the extremity ; the upper mandible is very rarely notched. The wings are

elongated and pointed ; the tail variable in length and form ; the toes and tarsi slender,

the latter being about the same length as the middle toe, and the former generally

armed with long, curved, and acute claws.

Whenthe breeding season is over, these birds usually collect into large flocks and

fly in company in search of food. This consists principally of the seeds of various

plants, and some of the species will also attack fruit. During the breeding season they

capture great numbers of insects for the nourishment of their young, but at other times
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appear to pay but little attention to this description of food. Most ofthem are remark-

able for the neatness and warmth of their nests.

Of this group we have several well-known British species, some of which are per-

manently resident with us, whilst others only visit us at particular seasons. Of the

former, the Sparrow (Passer domesticus) is a familiar example, and others, almost

equally so, are the Chaffinch (Fringilla cælebs), the Linnet (Linota cannabina), and the

Goldfinch (Carduelis elegans). The last named species (Fig. 216) is undoubtedly the

golog

ni ha

gomeT ad

Fig. 216.-Head of the Goldfinch (Carduelis elegans) . a, male; b, female..

gayest in his apparel of all our small native birds, and as his song is exceedingly sweet

and very charmingly modulated, he is agreat favourite with most people. The Gold-

finch feeds upon the seeds ofvarious plants, but is especially fond of those of the

different kinds of Thistle, and wherever these plants have been allowed to ripen their

seeds in any quantity, the Goldfinch may be seen clinging to the stalks in every posi-

tion, like a tiny Parrot, picking outthe little seed-vessels, and scattering their downy

plumes to the wind.. It is very generally distributed in this country, and is also found

in all parts of Europe. The nest is remarkably neat and round ; it is formed of moss,

slender twigs, grass, and roots, and usually lined with wool, the down of plants, and

hairs. Its ordinary position is in a tall bush or a hedge, but the bird often builds in

apple or pear trees in orchards. The eggs are four or five in number, and very deli-

cate in their appearance. Their colour is a pale bluish-white, spotted with purple and

brown.

The Linnet, so called from its partiality for the seeds of flax, is another very

beautiful song bird, although in its plumage it is far more sober than the Goldfinch.

Nevertheless, during the breeding season, the male Linnet acquires a red tinge onthe

breastand crown of the head. These birds appear to prefer commons and places over-

grown with furze, and it is usually under the protection of the formidable spines of this

plant that they build their nests and bring up their young.

The Chaffinch ( Fringilla cælebs) is a handsome bird, almost equalling the Goldfinch

in the elegance and sprightliness of his appearance ; and, although his song is far

inferior to that of the two species above referred to, yet, from its being an indication of

the approach of spring, it is heard with pleasure by most people : and the bird is in

fact a favourite with everyone except the gardeners, for whose radish-seed he enter-

tains a most extraordinary predilection .

The two or three species of Finches which regularly visit this country, all come

to us to pass the winter. A few individuals, indeed, usually remain through the

summer and breed here ; but the greater part of them quit us in the spring for

their breeding-grounds in the north of Europe. The best known species is the Lesser

Redpole (Linota linaria, Fig. 217), which is taken in great abundance by the bird-

catchers in the latter part of the autumn. It is the smallest of the British species of
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this group, and is a handsome, lively, little bird. It arrives in this country about the

end of September, and remains here until April.

Of the exotic species, the best known is the common Canary bird (Carduelis

canaria), a native of the Canary Islands, where, and in Madeira, it is still found wild.

The wild bird is very different in appearance from

the domesticated varieties with which we are

familiar, being of a grayish colour; but it is said

by Dr. Heinekin to be a beautiful songster. Like

the other Finches, it builds a nest with roots,

moss, and feathers, usually in tall bushes and

trees ; it lays from four to six eggs, and is said to

breed five or six times in the season.

This favourite cage-bird was introduced into

Europe in the sixteenth century, and has since

always been highly prized. It is now bred in Fig. 217.-Head of the Lesser Redpole

(Linota Linaria).

great quantities in large establishments in Ger-

many, whence the greater part of Europe is supplied with Canary birds.

Several other exotic species are also brought to this country. Of these, the com-

monest are the Amadavade (Fringilla amandava), and the Rice bird or Java Sparrow

(Oryzornis oryzivora). The former is a very small bird, scarcely four inches in length,

of a brownish colour above, paler beneath, and spotted with white ; the rump is red,

and the quill feathers of the tail and wings black. The bill is also of a fine red

colour. This elegant little bird is common in most parts of southern Asia, whence it

is imported into Europe in great quantities. The Java Sparrow is a considerably

larger bird than the preceding, and of a delicate bluish colour, with the top of the

head black, the cheeks and the bill red. It is a native of Java and other parts of Asia,

where it appears to be exceedingly abundant ; it feeds to a great extent on rice.

The Emberizina, or Buntings, approach very closely to the Finches. They have a

conical, acute bill, with the ridge of the upper mandible nearly straight, and its

margins sinuated and inflected, or turned

Lo

in. The palate is furnished with a

ow knob ; the wings are of moderate size ;

the tarsi are about equal in length to

the middle toe ; the hind toe is longer

than the inner one, and the claws are

slender. These birds are verygenerally

distributed in both hemispheres. They

are more terrestrial in their habits than

the Fringillinæ, generally feeding on

the ground, and building their nests

either in low bushes or in tufts ofgrass.

Like the Finches, they colleet into

large flocks in the winter, and frequent

the open fields. Their food consists of

seeds and insects ; in the course of the

autumn they pick up large quantities of

grain in the stubble fields, and become quite fat, when some of the species are regarded as

greatdelicacies. One ofthese isthe Ortolan (Emberiza hortulana), a very abundant bird

Fig. 218.-Head of the Corn Bunting

(Emberiza miliaria).
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in the South of Europe, where they are caught ingreat numbers at the commencement

ofautumn, and fattened for the table upon oats and millet seed. To facilitate the

process offattening they are kept in a dark room. The Ortolan occurs occasionally in

Britain, with five other species ofthe genus Emberiza ; and two species of Plectrophanes,

or Lark-Buntings, also make their appearance here in the winter, but breed in the

colder regions of both Europe and America.

The Alaudine, or Larks, are distinguished from all the other Fringillidæ by the

Fig. 219.-Foot of the Sky-lark (Alauda arvensis).

great length and straightness

of the claw of the hind toe-

a character which they pos-

sess in common with the

Pipits (Anthus) amongst the

Dentirostres. The bill is

rather short and conical ;

the upper mandible is not

notched at the tip, and the

wings exhibit a remarkable

character, the tertiary quills

are much elongated, usually as long as the primaries (Fig. 220) .

The position of these well-known birds is indeed somewhat problematical, as they

exhibit a combination of the characters of several very distinct groups of birds.

Thus the Pyrrhulaude, or Finch-larks, appear to lead directly to the true Finches, and

the genus Plectrophanes, amongst

the Buntings, also serve to con-

nect the Larks with the other

members of the present family ;

whilst, on the other hand, the

Pipits agree so closely with them

in , the size and form of the

hinder claw, and the great deve-

Fig. 220.-Wing of the Sky-lark.

But thelopment of the tertiary quills, that they appear almost to form a single group.

Pipits are evidently allied to the Motacilla, which are Dentirostral Birds. On the

whole, it seems as though these birds stood on the confines of the two groups, with

their affinities about equally balanced.

The Larks are generally distributed throughout the Eastern Hemisphere, and one

species also occurs in North America. They generally frequent open places, especially

meadows, where they run upon the ground in search of the seeds, worms, and insects

upon which they feed. They never hop like the other members of the family. Their

flight is rapid and undulating ; but some of them also have the habit of rising per-

pendicularly to a great height in the air, singing the whole time. They make their

nests on the ground, and produce from four to six spotted eggs. There is a great

sameness in their colouring, which usually consists of shades of gray and brown, often

assimilating closely to the soil upon which the birds live.

Five species have been found in Britain. Of these the most familiar is the Sky-

lark (Alauda arvensis, Fig. 221 ) , which is also known as the Field-lark, from its con-

stantly inhabiting meadows and corn-fields. It begins to sing early in the spring, and

continues its song until late in the autumn, generally singing whilst rising or falling

perpendicularly in the air, although his joyous notes are occasionally poured forth
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whilst sitting on the ground. So powerful is the voice lodged in this little body, that

its sound may be heard long after the songster is quite out of sight ; and even

then a practised ear can distinguish those

peculiarities in the songwhichmarkwhether

the bird is still rising, or stationary, or gra-

dually descending. The Lark sings for

about eight months in the year, and as his

notes are remarkable for their power and

vivacity, he is a great favourite as a cage-

bird. In the summer his song commences

before three o'clock in the morning, and

continues till after sunset. He is also

very long-lived, and thrives well in confine-

ment, notwithstanding a commonly received

notion that his perpetual fluttering against

the bars ofthe cage is a sign of regret at the loss of his liberty. Mr. Yarrell mentions

an instance of one of these birds living in a cage for nineteen years and a half.

Fig. 221.-Head of the Sky-lark (Alauda

arvensis).

The nest of the Sky-lark is placed on the ground, often under the shelter of a clod

or tuft of grass. It is composed of different grasses. The birds usually pair in April,

and produce two broods in the course of the summer. During the winter they assemble

in large flocks, and are then often taken in great numbers by dragging a net over them

when they have taken shelter in the stubble and herbage.

Fig. 222.-Head of the Wood-lark (Alauda

arborea).

Of the other British species one, the

Wood-lark (Alauda arborea, Fig. 222) , is

pretty generally distributed in the country,

although by no means so common as the

Sky-lark. It is found principally in fields

which are interspersed with woods, copses,

and hedges, and, unlike the Sky-lark,

frequently perches upon trees, and sings

in that situation. Its nest is usually made

under the shelter of a bush ; it is composed

of coarse grass and moss, lined with fine

bents and hairs . Its note is greatly

admired.

The Shore-lark (Otocoris alpestris) is rare

in Britain ; it is the only species of the

group found in America, in the northern parts of which continent it breeds during the

summer months, proceeding southwards in the winter, sometimes as far as Virginia

and Carolina. It breeds on the rocky coasts of Labrador, and on the shores of the

Arctic Sea. In Labrador, the nest is made upon a patch of lichen, which the bird

resembles so closely in its tint, that when sitting, she will remain, trusting to this for

concealment, until the intruder's foot is almost upon her. When danger approaches

very near, however, the bird immediately flutters away, feigning lameness with so

much art, that one unaccustomed to the habits of the species would infallibly be

deceived. The other two species are of exceedingly rare occurrence.

The Pyrrhulina, or Bullfinches, forming the next sub-family, greatly resemble the

Grosbeaks in many oftheir characters, especially in the large size of the head, and the

2 M
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stoutness of the bill (Fig. 223), which is compressed, with the ridge of the upper man-

The wings are rounded, the tarsi short, and the lateral toes are usuallydible convex.

unequal.

The Bullfinches are principally inhabitants of the temperate regions of the world,

very few species being found between the tropics. They occur in both hemispheres,

and feed principally upon seeds, the hardest enve-

lopes of which are unable to resist the action of

their powerful bills . They also devour berries of

various kinds, and in the spring the Common Bull-

finch (Pyrrhula vulgaris) is exceedingly destructive

in gardens, from its attacking the flower-buds of

fruit trees, frequently to such an extent as to

ruin the whole crop . They generally liveinwooded

districts.

Fig. 223.-Head of the Bullfinch

(Pyrrhula vulgaris).

The Common Bullfinch is a well-known British

species, which is often kept in confinement, prin-

cipally on account of its liveliness , and the beauty

of its plumage. The male has the top ofthe head, the wings, and the tail, black ; the

back grayish, with the rump white ; and the lower surface bright red. The back in the

female is brownish, and the lower parts yellowish-brown. The Bullfinch is an abundantly

distributed bird in this country, where it inhabits small woods, plantations, hedgerows,

and orchards, especially in cultivated districts. It builds its nest, which is composed of

small, dry twigs, and lined with fine roots, at a height of four or five feet from the

ground, either in a bush or on the branch of a fir tree ; its eggs are four or five in

number, of a pale blue colour, spotted with purple and brown. It breeds in May.

The natural voice of the Bullfinch has nothing to recommend it, although some of

its notes are said to be soft and plaintive . It is remarkable, however, for its excellent

memory, which enables it to retain tunes which have been played or whistled to it for

some time. To receive this instruction young birds taken from the nest are the best,

and the course of teaching usually lasts for about nine months, as with a shorter period

of instruction the birds are liable to get their lessons imperfectly. The airs are gene-

rally played to them either with a flageolet or a small bird- organ, and the best time

for giving them their lesson is said to be soon after they have been fed, as, according

to Bechstein, they are particularly attentive whilst digestion is going on. With all

this care the birds often lose the whole or part of their song during their first moult, so

that it is no wonder that a good piping Bullfinch frequently fetches a considerable sum.

Most of them are trained in Germany, and great numbers are imported into England

from that country.

Another species, of which a few specimens have been shot in this country, is the

Pine Grosbeak, or Pine Bullfinch (Pinicola enucleator), which is an exceedingly

abundant bird in the Arctic portions of both continents, but appears to be only a rare

visitor to the more temperate regions of Europe, although in America it per-

forms pretty regular migrations from the Arctic regions, where it breeds during the

summer, to the northern and middle parts of the United States. It is considerably

larger than our common Bullfinch, measuring between eight and nine inches in length,

but resembles it closely in its general form, although the colours are very different.

The head, the neck, the fore part of the breast and the rump are all of a bright red

colour ; the back is grayish-brown or black, with the feathers edged with red, and the
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lower parts are light gray. The wings and tail are dusky, but many of the feathers in

the former are tipped and margined with white, so as to produce two more or less dis-

tinct white bands. In its habits the Pine Grosbeak closely resembles the common

Bullfinch, and its food appears to be ofthe same nature. In its Arctic residence it is

said to feed principally on the buds of the birch-willow. In the more temperate

regions which it visits, it generally haunts the Pine forests, and is rarely met with in

any place where these do not exist. In Russia it is said to be taken and brought to

market in great quantities, as its flesh is considered very good. It is also described as

a very agreeable songster. Several other species are found in the northern parts of

both hemispheres, but the habits of all are very similar.

The Loxine, or Crossbills, are also very similar to the preceding, but are distin-

guished by the peculiar structure of the bill, which is considerably longer than in the

Bullfinches, and compressed towards the tip, where the mandibles are more or less

hooked and crossed (Figs. 224 and 225). Like the Bullfinches and Grosbeaks, these

a

Figs. 224 and 225.-Head of the Common Crossbill ( Loxia curvirostra).

a, from above; b, from the side.

are very stout birds, with large heads and strong bills ; they are generally distributed

over the northern parts of both hemispheres, especially in the forests of pines, the seeds

of these trees constituting their principal food . For the extraction of the seeds from

the hard woody cones of the different species of pines, the bills of these birds appear to

be particularly adapted ; and the ease and rapidity with which they perform this

operation are said to be astonishing. They do not, however, confine themselves strictly

to this food, but will often eat the seeds of other trees ; and, according to some ob-

servers, they frequently visit orchards and destroy great numbers of apples, with the

view of getting at the seeds . The birds are said to split the apples with one or two

blows ofthe bill.

Three species have occurred in the British islands-the Common Crossbill (Loxia

curvirostra, Figs. 224, 225) , the Parrot Crossbill (Loxia pityopsittacus) , and the White-

winged Crossbill (Loxia leucoptera) . The first of these is the commonest species all over

Europe, as also in this country, which, however, it seems to visit at very irregular

periods, occasionally occurring in great quantities for a time, and then almost entirely

ceasing its visits for some years. In this country it appears to breed very rarely ;

the nest is composed of grass and twigs, lined with finer grass and a few hairs, and is

usually placed near the top of a pine tree. The actions of the bird, both in a state of

nature and in confinement, are very Parrot-like, as it constantly climbs about with
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the assistance ofits hooked mandibles. The true object of the peculiar arrangement

of these organs is, however, to enable the bird to get at its common food with ease,

and for this purpose they are admirably adapted. Buffon indeed, with his customary

flippancy in disposing of anything for which he could not immediately account,

describes the formation of the bill in the Crossbill as a defect, or error of nature,

saying that from the curvature and obliquity of the mandibles the bird is incapable of

bringing the two points in contact so as to pick up seeds, and that it is consequently

obliged to take all its food at the side of the bill. It appears, however, from the

observations of other naturalists who have trusted less to their imagination, that the

bill of this bird exhibits in its structure a wonderful adaptation to its peculiar mode

of obtaining its food, and that so far from being a defect it is in reality a perfection.

According to Townson, who was one of the first to contradict Buffon's assertions, the

bird insinuates its bill between the scales of the fir cones, and then by a lateral action

of the lowerjaw forces these asunder, when, by bringing the points of the mandibles

immediately over each other, it can pick out the seed in the same manner as if the bill

had the usual form. He adds, that the lateral force of the lower mandible is sur-

prising, and that when he gave almonds in the shell to some which he kept in con-

finement, they first picked a hole in the shell, and then enlarged it by wrenching off

pieces with the lower mandible.

The Common Crossbill is found abundantly all over the continent of Europe, but

especially towards the north ; in some places it is constantly brought to market for the

table, and appears to be highly esteemed . It also occurs in North America.

Of the two other British species, the Parrot Crossbill appears to be rather rare,

not only in this country, but also on the continent. The third species, the White-

winged Crossbill, is also rare in Britain, and the country in which it is most abundant

appears to be the extreme northern part of America. It occurs more frequently in the

northern parts of the continent of Europe than with us, and is supposed to reach this

part ofthe world from the forests of Siberia.

The last group of this family is that of the Phytotomina or Plant-cutters, distin-

guished from all the rest by having the margins of their mandibles finely serrated.

The bill is short, conical, and stout, as in the Bullfinches. These birds are found only

in the temperate regions of South America ; the typical species, Phytotoma rara, is a

native of Chili. They frequent the wooded parts of the country, and feed upon buds,

fruits, and herbage, which they cut away with their bills, and thus often do great

damage when they visit the cultivated grounds. The amount of the injury is greatly

increased by the circumstance that the birds mischievously cutoff quantities of

buds, fruits, &c., for the mere pleasure of throwing them down ; and for this reason,

the peasants wage a constant war with them, which, according to Molina, was rapidly

diminishing their numbers. They also occasionally feed on insects. Their cry is said

to be exceedingly disagreeable, resembling the noise made by grating the teeth of two

saws together; Molina, the original describer of the typical species, says that its

native name, rara, is an imitation of its note.

SUB-ORDER II. DENTIROSTRES.

General Characters.— The leading characteristic of this group, as we have

already seen, consists in the presence of a distinct notch on each side of the extremity

of the upper mandible, which is also usually more or less hooked. The tarsi are

usually slender, and covered with broad scales , as are also the toes, which are generally
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long, and frequently armed with curved and acute claws . The outer toe is always

more or less united with the middle one, and this is also the case in some instances

with the inner toe.

The Dentirostres are amongst the most predaceous of the Passerine birds. The

nourishment of the greater proportion of them consists principally of insects, and a

good many also capture and devour small vertebrated animals. Berries and fruits

likewise constitute a part oftheir food, but they appear very rarely to eat seeds. They

are all furnished with the singing apparatus at the lower larynx, and, in fact, it is to

this group that our sweetest and most celebrated songsters belong.

Divisions. They may be divided into five principal families, each of which in

its turn includes several subordinate groups.

In the first family, that of the Laniida, or Shrikes, the bill is elongated, strong,

Fig. 226.-Head of the Red-backed Shrike

(Lanius collurio).

straight, and compressed, with the tip

of the upper mandible more or less

hooked, and armed on each side with a

tooth (Fig. 226) ; the base of the bill is

usually as high as broad, and the gape

is furnished with bristles, of which

about five spring from each side of the

base of the upper mandible. The wings

are of moderate size, sometimes pointed,

sometimes rounded, and the first primary

quill feather is usually much shorter

than the second. The tail is long and

rounded. The tarsi are stout, usually

elongated ; the hind toe long, broadly

padded beneath, and the claws are long, curved, and very acute.

The strong hooked bill and curved claws of these birds give them a very well

marked resemblance to the Raptorial birds, and this similarity is almost equally

striking in the habits of many of the species. They not only prey upon the insects,

worms, and mollusca, which constitute the principal part of the animal food of most

of the Passerine birds, but also frequently attack and destroy small birds and

quadrupeds. This resemblance led Cuvier to place the Shrikes at the head of the

Passeres, close to the Raptorial birds ; and Linnæus and some other authors went still

further, and included these birds with the Hawks and Owls in a single order.

The Laniide form only two sub-families-the Laniina, or Shrikes, and the

Thamnophiline, or Bush Shrikes. The former are distinguished principally by having

the ridge of the upper mandible more or less curved, whilst in the Thamnophiline it is

straight, and only arched at the tip ; the bill is also shorter and stouter in the Laniinæ.

The Laniina, or True Shrikes, are almost entirely confined to the Eastern

Hemisphere. In the Old World they are very generally distributed, and some of the

species have a very wide geographical range.

Three species are found in Britain, but of these only one, the Red-backed Shrike

(Lanius collurio, Fig. 226), occurs in any abundance. It is a bird of passage in our

climate, passing the winter in Africa, and arriving in England about the latter end of

April or the beginning of May, and quitting us again in the month of September. It

is generally seen in pairs, frequenting the sides of woods and hedge-rows, where it

perches on the topmost twigs of the bushes to look out for prey. It is in these
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situations also that it builds its nest, which is of considerable size in proportion

to the bird, composed of the stalks of plants, moss, and fibrous roots, and lined with

fine bent and hair.

This bird, and indeed all the common species of Shrikes, are distinguished by a

singular habit, namely, that of frequently hanging their prey upon a thorn, so as to

pull it to pieces with more ease. They retain this habit in captivity, and when food

is given them will force a part ofit between the wires oftheir cage, and then tug at it

with their bills. Mr. Henry Doubleday also found that a tame Gray Shrike (Lanius

excubitor, Fig. 197) hung up what it could not eat against the sides of the cage. This

curious habit is referred to in many of the ordinary names of these birds. In England

they are called Butcher-birds, and sometimes Nine-killers, from a popular belief that

they always collect nine carcases, and impale them upon thorns, before beginning to

feed. A translation of the latter name is also applied to them in German ; and our

common species is called l'écorcheur, or the Flayer, by the French. The generic name

Lanius also means a butcher. They appear to pluck the feathers from birds before

eating them, and the head of their victim is said to be the part usually first devoured.

The hard and indigestible parts are thrown up in the same manner as by the rapacious

birds . The Gray Shrike ( Lanius excubitor, Fig. 197) , the largest of the British species,

is about the size of a Blackbird ; the common species is between two and three inches

shorter. The third British species, the Woodchat (Lanius rutilus), is about the same

size as the common species ; but both it and the Gray Shrike are only occasional

visitors to this country. The voices of these birds are generally harsh, but they can

at times adopt a softer note, and are said occasionally to mimic the songs of small

birds, in order to attract them into their vicinity. This, however, is exceedingly

doubtful.

One or two other nearly allied species occur on the continent of Europe, and at

Fig. 227.-Head ofWaxwing (Bombycilla garrula).

least two in North America ;

one of those inhabiting the

latter region resembles the

European Gray Shrike so

closely, that it has been de-

scribed as the same species.

In their habits they are all

exactly similar.

The East Indies possess

several species of Shrikes,

which appear to agree closely

in all their habits with our

British species . The Aus-

tralian species belongto three

particular genera. Of these

the species of the genus Fal-

cunculus feed principally upon

insects, in search of which

they strip the bark from the

trees with their strong bills.

The Oreoica cristata, another

Australian species, hops about upon the ground more than most species of the group.



THE CHATTERERS-THE DRONGO SHRIKES. 551

It is remarkable for the peculiar character of its voice, which commences with very

low notes, sounding as though the bird was at a considerable distance, and then

gradually increases in power, until the sounds seem to come from immediately over the

head ofthe hearer, the bird having been very likely all the time perched upon a branch

within a few feet ofhim, but so motionless that its discovery is almost impossible.

The Thamnophilinæ, like the true Shrikes , are principally inhabitants of the Eastern

Hemisphere, although the typical genus, Thamnophilus, is peculiar to America. The

Thamnophilinæ live amongst bushes, where they feed principally upon small insects.

Their note, according to D'Azara, is merely a repetition of the syllable tu ; and it is

only heard during the breeding season.

The second family is that of the Ampelida, or Chatterers, in which the bill is rather

short, broad and more or less depressed at the base, presenting a distinctly trian-

gular form when viewed from above. The ridge of the upper mandible is curved, and

the notches at the tip are distinct, though small . The wings are long and rounded ;

the tail usually short ; the tarsi short and slender ; the toes of moderate length ; and

the claws curved, grooved, and acute (Fig. 228) .

The Ampelidæ are for the most part inhabitants of the warmer parts of the world.

They feed on fruits and insects, and many

of them are exceedingly beautiful in their

plumage. They may be divided into six

sub-families, of which the Dicrurinæ, or

Drongo Shrikes, make the nearest approach

to the Laniidæ. These birds have the ridge

of the upper mandible keeled, the nostrils

concealed by short plumes, the gape fur-

nished with strong bristles, and the tarsi

and toes short and strongly scutellated .

The wings are long, with the fourth and

fifth quills longest, and the tail is also long Fig . 228.-Foot ofWaxwing (Ampelis garrula) .

and usually forked at the extremity. The Dicrurinæ are only found in the Eastern

Hemisphere, and they are particularly abundant in the East Indies and the Islands of

the Asiatic Archipelago . Many of them are exceedingly beautiful birds, their average

size is about that of a Thrush or Blackbird, and they appear to migrate from one part

ofthe country to another with the monsoon.

The commonest of the Indian species, the Dicrurus macrocercus, has received the

name of King Crow, from its habit of persecuting the Crows, which it follows with the

greatest perseverance and clamour, pouncing down upon them every now and then, but

apparently seldom striking them. The principal food of this and most of the species

consists of insects , especially Grasshoppers , for which they watch from some elevated

perch, and on perceiving one immediately dart down upon it. For this purpose they

not unfrequently establish themselves on the backs of cattle, sheep and goats, whilst

these animals are grazing. They fly with great rapidity, and often capture insects on

the wing. Some of the species, like the European Shrikes, appear only to have a

harsh, screaming note, but others are said to be charming songsters ; and one species,

the Dicrurus paradiseus, has received the Hindoo name of " Huzar Dustan,” or
"bird

of a thousand tales," from a belief that it is able to imitate the song of all other birds.

The Dicrurinæ live in the jungles and build their nests, which are composed of

grass , twigs, moss, and lichen, in the forks of trees. Their architectural powers appear
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to be very variable, as the nests of some of the species are described as carelessly put

together, whilst others are said to be very neat. The eggs are from three to five in

number, of a white or whitish colour, usually spotted with reddish-brown.

A second sub-family is that of the Campephagina, or Caterpillar-eaters, which, like

the Dicrurinæ, are almost exclusively confined to the warmer parts of the Old World,

only the single genus Ptilonogonus, being found in America. These birds have the

bill short and depressed at the base, with the ridge of the upper mandible slightly

curved, and the gape furnished with only a few short bristles. The nostrils are placed

at the base of the bill, and exposed ; the wings have the third, fourth, and fifth quills

longest, and the tail is long and rounded ; the tarsi and toes are short, the lateral toes

unequal, and the claws much curved.

The Campephagine live principally in woods and forests ; but some of the species

are also found about hedges and gardens. They are seen either singly or in small flocks,

hopping about upon the trees, and prying most inquisitively into every part of the

foliage, in search of their food, which consists almost entirely of soft insects, and

especially of caterpillars . They also pick up ants and beetles, and in pursuit of these

are not unfrequently seen upon the ground, and fruits and berries are said to form

part of the diet of some of the species. The nest is built high up in trees ; it is of

small size, and composed of lichens, roots, and thin stalks. The eggs are few in

number, sometimes only two, of a pale colour, with brown streaks.

The third group is the sub-family of the Gymnoderinæ, or Fruit Crows, consisting

of some remarkable birds, which have been arranged by different authors amongst the

Chatterers and the Crows. They have a stout, straight, depressed bill, with the ridge

of the upper mandible curved, and its tip notched. The nostrils are placed in mem-

branous grooves on each side of the bill . The wings are long and pointed ; the tail of

moderate length, and rounded ; the tarsi are long, the outer toe nearly as long as the

middle one, and the claws long, curved, and acute.

The birds arranged in this group are peculiar to South America. They are of

considerable size, some of the larger species being equal, in this respect, to our European

Crows; theyappear to be strictly arboreal in their habits, feeding principally upon fruits,

but also occasionally upon insects. Some of the species are distinguished by having

the face or part of the neck bare of feathers (Gymnocephalus, Gymnoderus) , whilst, on

the other hand, one of the most remarkable species has the head adorned with a

beautiful crest. This is the Cephalopterus ornatus or Umbrella Bird, a native of Brazil,

ofabout the size of the common Crow, and entirely of a beautiful glossy black colour,

adorned with bluish metallic tints. " The crest," says Mr. Wallace, who had a good

opportunity of observing the bird in its native country, " is perhaps the most fully-

developed and beautiful of any bird known. It is composed of long slender feathers,

rising from a contractile skin on the top of the head. The shafts are white, and the

plume glossy blue, hair-like, and curved outward at the tip . When the crest is laid

back, the shafts form a compact white mass, sloping up from the top of the head, and

surmounted by the dense hairy plumes. Even in this position, it is not an inelegant

crest ; but it is when it is fully opened that its peculiar character is developed. The

shafts then radiate on all sides from the top of the head, reaching in front beyond and

below the top of the beak, which is completely hid from view. The top then forms a

perfect slightly elongated dome, of a beautiful shining blue colour, having a point of

divergence rather behind the centre, like that in the human head. The length of this

dome, from front to back, is about five inches, the breadth four, to four and a-half
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inches ;" and it is from this elegant appendage that the name of Umbrella-bird has

been derived.

This bird has another singular appendage, which is thus described by Mr. Wallace.

"This is a long cylindrical plume of feathers depending from the middle of the neck,

and either carried close to the breast, or puffed out and hanging down in front. The

feathers lap over each other, scale-like, and are bordered with fine metallic blue. On

examining the structure of this plume, it is found not to be composed of feathers only

growing from the neck, as seems to have been hitherto supposed . The skin ofthe neck is

very loose ; looser and larger, in fact, than any bird I know of. From the lower part

grows a cylindrical fleshy process, about as thick as a goose-quill, and an inch and

a-half long. From this grow the feathers to the very point, thus producing the

beautiful cylindrical plume quite detached from the breast, and forming an ornament

as unique and elegant as the crest itself."

The Umbrella-bird inhabits the islands of the great South American rivers, and is

said never to occur on the main land. Its food consists principally of fruits, and it

ejects the stones of stone-fruits by the mouth. Its note is very loud and deep ; and

from this circumstance the natives of the regions of the Rio Negro give it the name of

66 Ueramimbé," or the Piper-bird.

Another remarkable species is the Arapunga, or Bell-bird of Guiana (Arapunga

alba) , a bird about twelve inches in length, and of a pure white colour . It is distin-

guished by a singular fleshy cylindrical appendage, often furnished with a few small

feathers, which rises from the base of the bill ; and its voice is exceedingly peculiar,

exactly resembling the tolling of a bell . According to Waterton it may be heard at a

distance of nearly three miles, and it is almost the only bird that produces any sound

during the heat of the day, when most of the feathered inhabitants of those tropical

forests are hushed in silence.

The Ampelina, or True Chatterers, have the gape very wide, extending in many

instances nearly to the eyes, but destitute of bristles ; the bill is broad at the base, and

compressed towards the tip, which is distinctly notched ; and the nostrils are placed at

the base, usually of an oval form, and more or less exposed. The wings are rather

long, broad, and pointed, with the second, third, and fourth quill-feathers the longest ;

the tail is short and even at the end ; the tarsi are short, and the toes rather elongated,

with curved, compressed, and acute claws.

These birds are found in both hemispheres, mostly in the warmer parts ; but the

genus Ampelis oc-

curs in the cold

northern regions

of both oonti-

nents. Of these

birds, which are

commonly known

asWaxwingsfrom

the curious ap-

pendages atthe ex-

tremities of some

of the secondary

and tertiary quills,

which resemble
Fig. 229.-Wing of the Waxwing (Ampelis garrula).



554 THE CHATTERERS.

small pieces of red scaling-wax (Fig. 229 ) ; one species, the Common Waxwing, or

Bohemian Chatterer (Ampelis garrula, Fig. 227 ) , is found in the extreme northern

parts of both hemispheres ; it migrates southward in very cold weather, appears in

most parts of the European continent, and is an irregular visitor to our islands. It is

a handsome bird, about eight inches long, of a general grayish colour, with a large

patch on the throat and a band on the head black. The crest on the crown of the

head and the lower tail-coverts are brownish-orange ; the primary wing-coverts are

tipped with white ; the primary and secondary quill-feathers are black, tipped with

yellow, as are also the quills of the tail ; and the tertiaries are brownish-purple, tipped

with white. Four of the secondaries, and from one to four of the tertials (according

to the age of the bird) , are terminated by the peculiar appendages above alluded to .

These are small horny expansions of the shaft of the feathers, resembling, both in

colour and texture, red sealing-wax.

The name of Bohemian Chatterer, commonly applied to this bird, appears to be

peculiarly inappropriate, as the bird is by no means more abundant in Bohemia than

in Britain, and its actual home and breeding place appears to be within the Arctic

circle. It is a winter visitor to these Islands , in the northern part of which it occurs

far more frequently than in the south. In this country it feeds upon the berries of

the mountain ash, hawthorn, and ivy, which are all to be found abundantly during

the winter upon the plants producing them ; in the high northern latitudes of

America, according to Sir John Richardson, it eats the berries of the juniper. The

Waxwings also occasionally feed upon insects, which they capture on the wing in

the same manner as the Flycatchers.

Another nearly allied species is found in North America, where it is called the

Cedar Bird (Ampelis carolinensis) . It is considerably smaller than the European

species, and appears to be almost stationary, only migrating from one part of the

country to another in search of particular kinds of food . It is found in all parts

of North America, from Canada to Mexico, and feeds upon different kinds of berries,

especially those of the red cedar, of which it is excessively fond. It is also exceed-

ingly partial to cherries. These birds breed in June, sometimes building in the

cedars, but more commonly in orchards. The nest is composed of grass, and the eggs,

which are three or four in number, are of a dingy bluish white colour, variously

spotted with black. When berries are abundant, as in the autumn and the beginning

ofsummer, the birds become very fat, and are then in considerable esteem for the table.

These are the only members of the group which possess the sealing-wax-like

ornaments on the wings ; but many of the other species are remarkable for the

brilliancy of their plumage. Amongst the most beautiful are the species of the

genus Cotinga, of which several are found in South America.

In the sub-family of the Piprina, or Manakins, the bill is rather short, compressed,

very broad at the base, with the ridge of the upper mandible curved, and the tip

somewhat hooked ; the nostrils more or less concealed by the frontal plumes ; the tail

is short, and even at the end ; the tarsi long, and the outer toe is united to the middle

one at least as far as the second joint of the latter.

This group is composed of numerous beautiful birds, mostly of small size, of which

the majority inhabit the tropical regions of the American continent, only a single

species being found elsewhere . They live in small flocks, in the hot moist forests

which spread over those tropical countries, and feed upon insects and fruits. They

are exceedingly active in their movements.
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The only species found out of America is the Calyptomena viridis, a native of

Singapore and Sumatra, where it lives in the heart of the forests, perching on the

highest branches of the trees ; as its colour is nearly the same as that of the leaves, it

is by no means easily procured. This bird is supposed to feed entirely on vegetable

substances, as nothing else has been found in its stomach.

Of the American species, some are black, with orange or red heads, whilst others

are adorned with the most varied colours ; but the head is usually of a different colour

from the rest of the plumage. The largest and most remarkable species is the Cock of

the Rock (Rupicola aurantia) , a bird about the size of a pigeon, and of a fine orange

colour, with the quills of the wings and tail blackish. This bird is distinguished by

the presence of a singular crest of feathers arranged in two planes, rising from the

sides of the head so as to meet in the middle, forming a semicircular wedge-like

ornament, which projects in front over the bill. The upper tail- coverts are also

remarkably elongated, curved, and decomposed, so as to form an elegant tuft upon the

rump. This bird is found in Guiana, where it frequents the rocky shores of the

streams ; and to adapt it for this mode of life, its legs and feet are rather stout, and in

its general appearance and habits bears some resemblance to the Gallinaceous birds ;

hence the name of Cock of the Rock, by which it is commonly known. It forms a

nest of fragments of wood and dry grass in the holes of the rocks, and lays two white

eggs, about the size of those of a Pigeon. Its numbers appear to be diminishing, as

the colonists and Indians sell the skin at a good price. A second species, Rupicola

Peruviana, has been brought from Peru.

The Pachycephalina, or Thick-heads, are very closely allied to the Manakins, but

differ from these in the structure of the feet, the outer toe being only united to the

middle one at the base. They are found in both hemispheres, but appear to be most

abundant in Australia and Polynesia . They inhabit the woods and forests, and feed

on fruits, seeds, buds, and insects. Like the Manakins, they are generally of very

small size, and often adorned with beautiful colours.

The species of the typical genus, Pachycephala, occur in Australia, New Guinea,

and the South Sea Islands. They build their nests amongst the branches of trees,

forming it of small twigs and fibrous roots. The Eopsaltaria australis, which is also

an Australian species, is known to the colonists of New South Wales as the Yellow

Robin . Its nest is also built amongst the branches, and formed of strips of bark,

mixed with fibrous roots, held together by cobwebs, and ornamented externally with

pieces of lichen . The species of the genus Pardalotus, which is peculiar to Australia

and Van Diemen's Land, generally build in holes of trees ; and one of them (the

Pardalotus punctatus) is said to excavate a horizontal passage of two or three feet in

length in the trunk of a tree, and at the end of this to form a chamber, in which the

nest, which is composed of strips of bark from the gum-trees (Eucalypti), is built.

Another species of this genus, however, the Pardalotus affinis, builds a dome-shaped

nest, with a small entrance-hole ; it is composed of grasses and lined with feathers.

This little bird is exceedingly abundant in Van Diemen's Land, where it not only

frequents the gum-trees in the country, but even approaches the habitations of man,

creeping about the trees in gardens and shrubberies, and inspecting every leaf in search

of insects.

Several species of this group, belonging to the genus Leiothrix, are found abun-

dantly in India, especially in the more northern districts. They feed principally on

insects in all their stages ; and in search of these make such a diligent inspection of
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the opening buds of the trees, that, according to Mr. Hodgson, they might be denomi-

nated " Bud-hunters." They also eat berries and seeds. Their nests are usually

built in small bushes, and composed of grass and hair ; the eggs are said to be "black

spotted with yellow."

In the interesting family of the Flycatchers, or Muscicapidae, which closely resemble

the Shrikes in their general habits, the bill

is generally straight, broad and depressed

at the base, with the gape wide, and fur-

nished with long stout bristles springing

from the base of the upper mandible. The

wings and tail are long, and the legs short

and weak, with the toes more or less elon-

gated. The Flycatchers are small birds,

none of them equalling our common Jack-

daw in size. They feed for the most part

upon insects, which they take upon the

wing, establishing themselves in some elevated position , from which they dart off after

their prey, and returning again to their post to swallow

Fig. 230.-Head of the Spotted Flycatcher

(Muscicapa griseola),

it. The larger species, however, like the Shrikes, are not

content with such small game, but make war upon the

smaller vertebrate animals.

Of the five sub-families into which this group is

divided, the first is that of the Greenlets (Vireonine), a

group of small American birds, of which the general

plumage is usually more or less tinted with green or

olive. They have a short straight bill, and the bristles

of the gape are short and weak ; the wings are long and

pointed, and the toes of moderate size, the lateral ones

being about equal, and both more or less united to the

middle one at the base.

Fig. 231.-Head and Foot of the

Spotted Fly-catcher

(Muscicapa griseola).

These birds are all of small size, the largest being not

more than seven inches in length. They migrate from

the tropical regions of America, Brazil, Guiana, and the

West Indian Islands, to the United States, arriving in the

latter country about the month of May, breeding there

in the summer, and returning southwards in August and

September. Some of them have an exceedingly sweet

warbling note, whilst the song of others appears to have

little merit. One of them, the Red-eyed Flycatcher

(Vireo olivaceus), is well known in Jamaica bythe name of "Whip-Tom-Kelly," from

a supposed resemblance of its notes to these words ; and Wilson says, that " on atten-

tively listening for some time to this bird, in his full ardour of song, it requires but

little of imagination to fancy that you hear it pronounce these words, " Tom-Kelly,

whip-Tom-Kelly !' very distinctly." Mr. Gosse, however, is of a different opinion,

and states that its notes bear a very close resemblance to the syllables " John-to-

whit," pronounced with an emphasis on the last syllable.

The Vireoninæ feed almost entirely upon insects, some apparently preferring beetles

and other hard-skinned species, whilst others principally devour the small insects
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which they take on the wing, and others, again, appear to have a predilection for

caterpillars, for which they search the leaves of the trees. They also occasionally

eat berries.

They build their nests sometimes in trees, sometimes in thick bushes, forming them

of dry leaves, grass, fibrous roots, moss, and lichens ; but the materials vary somewhat

in the different species, one of them, the White-eyed Flycatcher ( Vireo noveboracensis),

being noted for always introducing fragments of paper into the construction of its

nest, and these, according to Wilson, are so constantly pieces of newspapers, that

some of his friends proposed to call the bird the politician.

The Red-eyed Flycatcher ( Vireo olivaceus), to which we have already referred,

builds a neat pensile nest, which is generally suspended between two twigs of some

small tree or bush, rarely at a greater height than four or five feet from the ground.

In addition to the materials already enumerated, this nest usually includes pieces of

hornet's nests, flax, and pieces of paper, and the whole is glued together, according to

Wilson, with the silk of caterpillars and the saliva of the bird. These nests are very

durable, and Wilson mentions his having found a nest of the Yellow bird (Carduelis

tristis), built in the last year's nest of the Red-eyed Flycatcher. The mice, also, fre-

quently take possession of them after their owners have taken their departure. The

White-eyed Flycatcher ( Vireo noveboracensis), also makes a pendulous nest . Most of

these birds produce two broods of young in the course of the season, each laying

consisting of four or five eggs ; these are of a white colour, more or less spotted with

brown or black. Their nests are often selected by the Cowpen bird (Molothrus pecoris,

page 264) for the reception of its eggs.

In general, when the birds of this sub-family have established themselves in some

suitable situation, they exhibit great jealousy of any intruder upon their domain ; and

some of them vituperate any passer-by in a most extraordinary fashion . One of the

most remarkable in this respect is the Yellow-breasted Chat of Wilson (Icteria viridis),

of which that author gives the following curious account. He says, they commence

"scolding every passenger as soon as they come within view, in a great variety of

odd and uncouth monosyllables, which it is difficult to describe, but which may be

readily imitated, so as to deceive the bird himself, and draw him after you for half a

quarter of a mile at a time, as I have sometimes amused myself in doing, and fre-

quently without once seeing him. On these occasions, his responses are constant and

rapid, strongly expressive of anger and anxiety ; and while the bird itself remains

unseen, the voice shifts from place to place, among the bushes, as if it proceeded from

a spirit. First is heard a repetition of short notes, resembling the whistling of the

wings of a duck or teal, beginning loud and rapid, and falling lower and lower, till

they end in detached notes ; then a succession of others, something like the barking of

young puppies, is followed by a variety of hollow, guttural sounds, each eight or ten

times repeated, more like those proceeding from the throat of a quadruped than that of

a bird ; which are succeeded by others not unlike the mewingof a cat, but considerably

hoarser. All these are uttered with great vehemence, in such different keys, and with

such peculiar modulations of voice, as sometimes to seem at a considerable distance,

and instantly as if just beside you ; now on this hand, now on that ; so that from

these manœuvres of ventriloquism, you are utterly at a loss to ascertain from what

particular spot or quarter they proceed." The bird that makes all this fuss, although

one ofthe largest in the group, is only about seven inches in length.

The second sub-family, which includes a great number of species, is that of the
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Muscicapinæ, or True Flycatchers. In the form of the bill they closely resemble the

Vireoninæ ; but this organ is rather longer, and has the ridge slightly flattened at

first, but curved towards the tip . The gape is furnished with bristles ; the wings are

long and pointed, and the toes are short, the outer lateral toe being longer than the

inner one.

These birds, which exhibit the characteristic habits of the family in their greatest

perfection, are pretty generally distributed over both hemispheres, but more especially

in the tropical regions. The species which occur in Europe and the temperate and

colder regions in general, are summer birds of passage ; the European species arrive in

April and May, and leave again for their southern winter quarters about the month

of October.

Only two species occur in Britain . The most abundant of these is the Spotted Fly-

catcher (Muscicapa griseola, Figs. 231 and 232) , a small bird about six inches in length,

of a brownish tint above, with a few dark spots on the top of the head ; beneath dull

white, with brown streaks on the throat and breast. This bird arrives in England very

regularly in the month of May, and commences building its nest immediately on its

arrival. For this purpose it often selects most singular situations-a pair have been

known to build on the head of a garden rake, which had been accidentally left standing

near a cottage ; another pair built in a bird cage ; but the most curious instances of

caprice in this matter are those of two pairs of these birds which selected street lamp-

posts for the purpose of nidification. One of these is recorded by Atkinson as having

occurred in Leeds ; the nest was built on the angle of a lamp-post, and the parents

succeeded in rearing their young. In the other instance, which is referred to by Mr.

Jesse, the nest was made in the ornamental crown on the top of one of the lamps in

Portland Place ; it contained five eggs, which had been sat upon ; and Mr. Yarrell

states that he saw the nest in its curious receptacle at the Office of Woods and Forests.

In general, the nest is placed in a hole in a wall, in a faggot stack, or an out-

building, but the branches of trees trained against a wall are sometimes selected for

its reception. The nest is cup-shaped, and generally composed of moss lined with fine

grass, and sometimes feathers and horse-hair ; it is beautifully made, and the female

is supposed to be the architect. The eggs are four or five in number, of a bluish-white

colour, spotted with red .

These birds appear to feed entirely upon insects, which they capture on the wing, and

when on the look out for food, may be seen standing upon the top of a post, orthe top

rail of a fence, from which they dart off the moment they perceive an insect within

their reach, and usually return nearly to the same spot to look out for fresh prey.

They are very common in gardens and orchards, and from their being often seen in

such situations at the season when cherries and raspberries are ripe, they have been

accused of eating these fruits ; but Mr. Yarrell states that the stomachs of Flycatchers

killed under these circumstances have been found to contain no remains of fruit, so

that it is more probable that they only resort to the neighbourhood ofthe trees for the

sake ofthe insects which are attracted there by the ripe fruit. The Spotted Flycatcher

is found on the Continent of Europe as far north as Norway and Sweden, and it also

occurs in Africa, even as far south as the Cape of Good Hope.

The other British species is the Pied Flycatcher (Muscicapa atricapilla, Fig. 232),

which visits this country in April and leaves it again for the south in September. It

is far less abundant than the preceding species, and only occurs plentifully in par-

ticular localities, especially in the neighbourhood of the lakes of Cumberland and West-
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moreland. In its general habits it closely resembles the Spotted Flycatcher, but it

builds its nest in the holes of trees and sometimes lays as many as eight eggs . It

is also said to have a pleasing song, whilst

the other British species ' is only able to

produce a chirping note. The Pied Fly-

catcher occurs in most parts of Europe, but

is particularly abundant in the countries

bordering on the Mediterranean.

Several species of this group also occur

in North America. They resemble their

European relatives in their habits, and like

these are summer birds of passage. Some of Fig. 232.-Head of the Pied Flycatcher (Musci-

themaresaidtofeed occasionallyuponberries.
capa atricapilla).

One of the most elegant and singular of the exotic species is the Paradise Fly-

catcher (Tchitrea Paradisi), which is generally distributed over the continent of India,

living principally in the dense bamboo jungles. It is remarkable for the great length

of the tail, which is considerably more than twice as long as the body ; the latter

measuring only about six inches in length, whilstthe tail is thirteen or fourteen inches.

The head is also adorned with a crest. Like the common species it catches its insect

food in the air, but also occasionally picks it off the branches of the trees, and Colonel

Sykes says that it feeds on the ground. Some nearly allied species are found in India

and Africa.

Many other species of this sub-family are found in India, Australia, and Africa, but

they all appear to be very similar in their habits. Some seldom or never take their

food otherwise than on the wing, whilst others pick caterpillars and other insects

from the leaves and branches of the trees, and some even settle upon the ground to

capture their prey. Some of the species have merely a chirping or chattering note,

whilst the song of others is described as sweet and pleasing.

Closely allied to the true Flycatchers are the Tityrine, or Becards, a small group of

birds peculiar to South America and the West Indian Islands. These birds have the

bill short, broad at the base, and suddenly compressed towards the tip ; the nostrils

rounded and exposed ; the wings long and pointed, and the tail short. The tarsi are

short, covered with narrow scales, and the lateral toes are nearly equal in length. The

Tityrinæ are small birds, which closely resemble the Flycatchers in their habits,

perching on an elevated place to look out for insects, which they take on the wing

and then return to their resting-place.

The Tyrannine, or Tyrant Flycatchers, are also very closely allied to the Muscica-

pinæ, from which in fact they differ principally in having the tip of the bill more

strongly hooked. The bill itself is larger than in the true Flycatchers, very broad at

the base and gradually compressed to the tip ; the gape is usually furnished with long

bristles, and the nostrils are generally of small size and concealed by the frontal

plumes.

These birds are all inhabitants of America, and principally of the tropical parts of

that continent. They resemble the Shrikes a good deal in their habits, preying not

only upon Insects, but also upon small Vertebrate animals, including even Fishes.

They also feed on berries.

Two or three species of this group are well known in the United States of North

America, where, however, they are only summer visitors . The best known is the King-
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bird, or Tyrant Flycatcher ( Tyrannus intrepidus) , a bird about eight inches in length, of

a dark slaty ash colour above, and white beneath ; the feathers of the crown of the

head are of a brilliant orange colour, and capable of being erected, so as to form a sort

Fig. 233.-Foot and Head ofthe Crested Tyrant

(Tyrannus crinitus).

ofcrest, which has been compared with

a crown or diadem, and from this, and

the tyrannical authority which the bird

exercises over all its neighbours during

the breeding season, its common names

of King-bird and Tyrant are derived.

The King-birds arrive in small par-

ties in the United States in the month

of April, and about the beginning of

May they pair, and begin to build their

nests. The nest is built in a tree, fre-

quently in orchards ; it is composed

externally of twigs, and similar mate-

rials, finely woven together with tow

and wool, and lined with fine grass and

horse-hair. The birds lay five eggs, and

generally breed twice in a season.

At their first arrival in the United

States, they are particularly quiet, but

with the commencement of the breeding

season, a complete change comes over

the spirit of the male bird. "At that

season," says Wilson, who has given

an admirable history of this Flycatcher,

"his extreme affection for his mate, and

for his nest and young, makes him sus-

picious of every bird that happens to pass near his residence, so that he attacks,

without discrimination, every intruder. In the months of May, June, and part of

July, his life is one continued scene of broils and battles, in which, however, he

generally comes off conqueror. Hawks and Crows, the Bald Eagle, and the Great

Black Eagle, all equally dread a rencounter with this dauntless little champion, who, as

soon as he perceives one of these last approaching, launches into the air to meet him.

mounts to a considerable height above him, and darts down on his back, sometimes

fixing there, to the great annoyance of his sovereign, who, if no convenient retreat or

resting-place be near, endeavours, by various evolutions, to rid himself of his merciless

adversary. But the King-bird is not so easily dismounted. He teases the Eagle

incessantly, sweeps upon him from right to left, remounts, that he may descend upon

his back with the greater violence, all the while keeping up a shrill and rapid twitter-

ing, and continuing the attack sometimes for more than a mile, till he is relieved by

some other of his tribe equally eager for the contest." Occasionally the King-bird

meets with his match in the Purple Martin (Progne purpurea), which, from his great

rapidity of flight is enabled, with impunity, to tease his quarrelsome neighbour, and

even sometimes to drive him to seek safety in flight. The Redheaded Woodpecker,

also, has been seen by Wilson amusing himself by dodging his impetuous assailant

round the rail of a fence, a proceeding which appeared to irritate the little warrior
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exceedingly. With the close of the breeding season all this turbulence ceases, and the

King-bird becomes as mild and peaceable as any other bird.

The food of the Kingbird consists principally of insects, which he captures some-

times in the manner of the European Flycatchers, by watching for them from the top

of a post, or fence, and sometimes by hovering slowly over the fields and rivers, like

a hawk. In this manner he destroys vast multitudes of noxious insects ; but unfor-

tunately he has a habit which causes him to be regarded with some little disfavour ;

he is exceedingly partial to bees, and may be constantly seen perched upon a fence

near the hives, and dashing down upon the industrious little insects as they pass to

and from their homes. This bad habit is often the cause of his death ; but there can

be no doubt of the truth of Wilson's statement, that for any damage he does to the

bees he compensates fifty fold in the destruction of other insects which would have

injured produce of far greater importance.

Another North American species is the Crested Tyrant (Tyrannus crinitus, Fig. 233) ,

a bird a little larger than the Kingbird, of a greenish olive colour above, and sulphur-

yellow beneath, with the throat and the upper part of the breast ash colour. The

feathers of the head are centred with dark brown, and form a sort of crest. This bird

in most of its habits resembles the Kingbird, but it is destitute of the courage which

prompts the latter to enter into such unequal contests. It generally inhabits the

woods, and builds in holes of trees. The nest is remarkable for the materials of which

it is composed. These consist, according to Wilson, of " hay, feathers, hogs' bristles,

pieces of cast snakes' skins, and dog's hair ; " and he adds, " snakes' skins with this

bird appear to be an indispensable article, for I have never yet found one of his nests

without this material forming part ofit."

The last group of this family is the sub-family of the Alectrurinæ, or Alectrures,

in which the bill is broad and depressed at the base, convex towards the point, which

is more or less hooked ; the nostrils are rounded and exposed ; the tail is elongated,

compressed, and capable of being raised in a very singular manner, which has caused

the birds to be compared to little Cocks, and the scientific name of Alectrurus applied

to the typical genus may, perhaps, be translated Cock-tail. The tarsi are slender, and

the toes armed with long, curved, and acute claws.

These birds are peculiar to South America, and in their general habits resemble

the ordinary Flycatchers. Many of them perch upon trees and bushes, and thence

dash off into the air in pursuit of insects on the wing ; others are never seen in the

neighbourhood of woods, but appear to prefer fields in the vicinity of water, where

they rest on the rushes and other aquatic plants. It is in the male only that the great

development of the tail above alluded to is seen, and the feathers of this part exhibit

several peculiarities of structure. The two external feathers have the barbs much

broader on one side than on the other, and the two central feathers, which are the most

elongated, frequently have the barbs decomposed, and the termination of the shaft

naked. They are small birds, the typical species ( Alectrurus tricolor), being only about

six inches in length.

The Flycatchers are followed by the great family of the Turdide, or Thrushes,

which includes many of the most esteemed songsters of various parts of the world. In

these birds the bill is usually of moderate length, rather stout, and compressed towards

the end. The ridge of the upper mandible is keeled and slightly convex ; its tip is

rather acute, and furnished with a small notch or tooth on each side. At the base of

the upper mandible on each side of the gape there is a row of bristles (Fig. 237) ,

2 N
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which, however, never attain ths same dimensions as in the preceding family ; and in

some cases are so small as

to escape observation, unless

carefully examined. The nos-

trils are situated on each

side of the base of the bill,

generally oblong in form, and

partially protected by amem-

branous scale. The wings

(Fig. 234) are tolerably long,

broad, and either rounded or

pointed at the end, with the

Fig. 234.-Wing ofthe Blackbird (Turdus merula).

first quillvery small. The legs are usually rather short and moderately stout ; the tarsi

are compressed, and covered

in front with seven shields

(Fig. 239), several of which,

however, arefrequentlyamal-

gamated into a single plate

(Fig. 235).

Intheir general form these

birds present a considerable

resemblance to the smaller

species of Crows and Star-

lings ; but they are usually

more slender than these birds

and inferior to them in size ;

our common Blackbirds and

Thrushes being amongst the

largest species. They feed

indifferently upon insects,

worms, and fruits ; but ap-

pear rarely to take thsir insect food upon the wing, like the Flycatchers. On the

ground, unlike the Crows and Starlings, they move by hopping with both feet at

once ; but their flight is less undulating than that of the generality of the smaller

Passerine birds. The species are generally distributed in all parts of the world.

Fig. 235.-Foot of the Blackbird (Turdus merula) .

Of the five sub-families into which this great group is divided, the first is that of

the Pycnonotine, or Bulbuls, which are all exotic birds, peculiar to the Eastern Hemi-

sphere. They have the bill short and compressed, with the ridge of the upper man

dible curved and the gape furnished with bristles ; the nostrils are placed in a short

membranous grove ; the tarsi are not longer than the middle toe, and usually covered

by a single plate, and the outer toe frequently longer than the inner one.

These birds are found abundantly in the East Indies, and some species also inhabit

Africa. They are the Bulbuls of the former country, where several ofthe species are

greatly admired as songsters. They inhabit woods, jungles, and gardens, and feed

principally on fruits and seeds, but also occasionally on insects, which they capture on

the ground. The sprightliness ofthese birds renders them favourites with the natives

of India ; and one species, the Pycnonotusjocosus, which is very easily tamed, is taught

to sit upon its master's hand; and great numbers thus carried may be seen in the
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Indian bazaars. Another, the Pycnonotus hæmorrhous, is kept in the Carnatic for the

purpose of fighting, which it does, according to Dr. Jerdon, with some spirit. The

under tail-coverts are red, and it is said that the combatants endeavour to seize and

pull out these feathers.

The nests of these birds are made of twigs, the stalks of plants, fibrous roots, moss,

lichen, &c., frequently lined with hair or down. Their eggs are usually three or four

in number, ofa whitish colour with dark spots or blotches.

A single specimen of a South African species of this group, the Gold-vented Thrush

(Pycnonotus aurigaster), has been killed near Waterford ; but whether it had strayed so

far from its ordinary home, or had escaped from confinement, it is of course impossible

to say. Temminck states that another species, which he calls Ixos obscurus, and which

is common in the north of Africa, has been found in Andalusia.

In the second sub-family, that of the Oriolina, or Orioles, the bill is rather

Fig. 236.-Head of the Golden Oriole ( Oriolus Galbula).

long, strong, nearly

straight, with the

ridge of the upper

mandible slightly

curved, and its

sides sloping at the

base. The bristles

of the gape are

very small, so as

not to be readily

observable ; the

wings are rather

long ; the tail mo-

derate, straight,

and rounded at the extremity ; the tarsi are short, covered with seven scales in front,

the toes moderate, the anterior ones united at the base, and all furnished with curved,

acute claws.

The Orioles are all confined to the Eastern Hemisphere. They were formerly

included in the same group with the Troopials, which now form the sub-families

Quiscaline and Icterinæ, amongst the Sturnida-and this approximation was probably

owing entirely to a certain resemblance in the colour of the plumage, for the characters

ofthe birds are very different.

The true Orioles live in woods and shrubby places, usually in pairs, suspending

their nests, which are beautifully constructed, at the extremities of the branches of

trees. The males are generally beautiful birds, a golden yellow being the predominant

colour in their plumage. They live on insects and fruits.

These birds are, for the most part, inhabitants of tropical countries ; but a single

species, the Golden Oriole (Oriolus Galbula, Fig. 236) , migrates into Europe, in the

southern parts ofwhich it is abundant, although it is only occasionally that specimens

visit this island. The Golden Oriole is of a bright yellow colour, with the wings and

tail black ; the female is greenish-yellow above, and whitish beneath, with the wings

and tail brown instead of black. It is about the size of the common Blackbird.

In the south of Europe this bird arrives in the spring, and then frequents low

wooded districts, feeding at first upon insects and their larvæ, but afterwards upon

fruits of various kinds, especially cherries, in search of which it frequently visits the
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gardens. It differs remarkably from the other members of the group in the mode in

which it constructs its nest, which is of a flattened , saucer-like form, placed in the

fork of a branch of a tree, and composed of grass and wool. Nevertheless, it is said

by some authors to form a purse-shaped pendent nest, like the tropical Orioles. The

eggs are usually four or five in number ; white, with dark spots.

The voice of the Golden Oriole is loud, and has been compared to the sound of a

flute ; Bechstein says it resembles the word puhlo. The names given to the bird in

different European languages are also supposed to be, to a certain extent, imitations of

its note. The Spaniards call it Turiol, the French Loriot, the English Oriole ; and two

of the German names are Pirol and Bülow. The Italian peasantry are said to believe

that the bird kindly indicates the ripening of the figs, pronouncing notes in which

they recognize the words Contadino è maturo lo fico ; it would seem more natural, however,

that the Oriole should take advantage of his knowledge of this fact to help himself,

without troubling himself about informing his human neighbours of it. The note of

some of the Indian species is described by different observers as very similar to that

attributed by Bechstein to the European bird. A very nearly allied species, the

Mango-bird or Golden Oriole of India ( Oriolus Kundoo) , is said by Dr. Jerdon to have

"a loud, mellow, plaintive cry, something resembling pee-ho " and Mr. Pearson says

of the Black-headed Oriole (0. melanocephalus) , which is exceedingly common in

Bengal, that it has a monotonous, low note, resembling "one lengthened full-toned

note on the flute," which is so constantly repeated during the spring that it is a

positive nuisance.

Most of the foreign species of the group resemble the Golden Oriole, both in

characters and habits ; but one species, the Regent-bird, or King Honey-eater (Seri-

culus chrysocephalus) , of Australia, is remarkable from its having the tip of the tongue

terminated by a pencil of fine filaments like that of the Honey-eaters (Meliphagida) ,

amongst which this bird has indeed been placed by some authors. The male is one

of the most beautiful of Australian birds ; its plumage, which is very glossy and satin-

like, is variegated with two colours, deep black and brilliant yellow, the latter tinged

with orange in some places. The female is dingy in its appearance. The Regent-birds

are found in the warmer parts of the Australian continent, where they inhabit the

recesses of the forests, and appear to be exceedingly shy. They feed upon fruits and

seeds.

The third sub-family is that of the Timalina, or Babblers, a group of birds confined

to India, the Eastern Archipelago, and Australia . They have the bill usually elon-

gated, with the ridge of the upper mandible much curved throughout, and the tip

entire or but slightly notched. The nostrils are placed at the base of the upper

mandible, usually in an oval groove, and have the aperture more or less exposed ; the

wings are rounded, the third , fourth, and fifth, and sometimes the sixth and seventh

quills being longest ; the tail is graduated ; the tarsi are elongated and stout, usually

covered in front by a single plate ; and the toes moderate or long and strong, furnished

with stout, compressed, curved, and acute claws, of which that on the hinder toe is

usually much longer than its fellows .

The birds composing this group are of small size, and, like the Corvida, which

they resemble in their noisy habits, are gregarious. They frequent the forests and

woods exclusively, but except for the purpose of nidification and roosting, they

rarely perch upon the trees, their food consisting for the most part of insects, which

they pick up on the ground, and in search of which they often scratch in the earth
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with their bills and feet, in the manner of the Rasorial birds. They are commonly

seen upon the roads and pathways which lead through the forests, attracted there by

the insects which come to seek the dung of passing animals, but on some occasions,

when their ordinary food is scarce, they appear to seek caterpillars upon the trees, and

sometimes feed on fruits. Fruits also appear to constitute the principal food of some

species. They build their nests usually in the lower branches of trees , forming them

of twigs, roots, grass, moss, and lichens. Their eggs are usually from two to four in

number, and vary greatly in colour ; those of some species being blue or green, those

of others pure white, or white with brown blotches.

Many of the species have a sweet song, and some are excellent imitators of other

birds . Some are noted for a singular cry, which resembles a loud human laugh, and

this peculiarity has obtained for two or three ofthe species the names of the Laughing

Crow and Laughing Thrush from the Europeans in India. The cry of the Laughing

Thrush (Pterocyclus cachinnans) is said by. Dr. Jerdon to be a peculiar " sort of cracked

Punch and Judy laugh," which is no sooner commenced by one than several others

take up the chorus. The Garrulax leucolophus, or Laughing Crow, is also said to

produce a sound closely resembling the human laugh.

In confinement, these birds are easily tamed, and appear to be rather amusing

pets. Mr. R. W. G. Frith has given the following account of a specimen of the

Black-faced Thrush of India (Garrulax chinensis), which he kept for some time.

"The bird," he says, 66 was excessively tame and familiar, and delighted (like a

cockatoo) in being caressed and tickled by the hand, when it would spread out its

wings and assume very singular attitudes. It was naturally a fine songster, and a

most universal imitator. Whenever chopped meat or other food was put into its cage

it always evinced the propensity to deposit the bits one by one between the wires ;

and when a bee or wasp was offered, this bird would seize it instantly, and invariably

turn its tail round and make the insect sting this several times successively before

eating it. A large beetle it would place before it on the ground, and pierce it with a

violent downward stroke of the bill ; a small snake (about a foot long) it treated in

like manner, transfixing the centre of the head ; it afterwards devoured about half the

snake, holding it by one foot, while it picked it with the bill , as was its common mode

offeeding."

One of the Indian species, the Malacocircus Malcolmi, appears to be a bird of great

courage ; for although its flight, like that of the other members of the group, is by no

means strong, yet if a small hawk be flown at a flock of the species, they will imme-

diately mob the hawk, endeavouring to compel it to release the one it has seized .

The Spotted Ground-Thrush of Australia (Cinclosoma punctatum) , is another species

of this sub-family. It inhabits the eastern part of Australia and Van Diemen's Land,

and its habits appear to be more decidedly terrestrial than those of any other of the

group. According to Mr. Gould, it frequents low stony hills and rocky gullies , espe-

cially those covered with shrubs and grasses. Its power of flight is very small, and

rarely exercised, except for passing from one bush to another ; but on the ground it

runs with great swiftness.

The nest is carelessly made of leaves and the bark of trees, and placed on the

ground under the shelter of a large stone, the stump of a tree, or a tuft of grass . The

eggs are generally two in number, white, with large olive-brown blotches. Its flesh

is said to be exceedingly delicate, and in Hobart Town it is frequently sold in the

market with other small birds ; it is there called the Ground Dove.
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In the Turdina, or true Thrushes, the bill is of moderate length, usually about as

long as the head, tolerably stout and compressed, with the upper mandible notched at

the tip and its ridge curved ; the gape is furnished with bristles, and the nostrils are

placed at the base of the bill, with their opening exposed. The wings are rounded,

with the first quill very short, the third and fourth longest ; the tarsi are rather long,

sometimes covered with seven shields in front, but more frequently either with a single

long plate, or with three or four shields and a plate, and the toes are long and stout,

the outer one longer than the inner and united to the middle toe at the base, and all

furnished with curved and acute claws.

The Turdine are found in all parts of the globe, generally frequenting fields and

Fig. 237.-Head of the Thrush (Turdus viscivorus).

pasturesin search offood,

but retiring to the woods

and thickets for security

when roosting and during

the breedingseason . Their

nests are usually very

neatlymade, comprised of

grasses, twigs, and moss,

frequently lined with a

thin layer ofmud, within

which is another layer of

soft vegetable substances

for the reception of the

eggs. The latter are

usually five or six in

number; variable in co-

lour,butcommonly freck-

led with dark spots. The

food ofthe Thrushes con-

sists both of animal and vegetable matters, such as insects and their larvæ, worms,

snails, fruits and seeds.

Seven species have been found in Britain, of which one, which has been described

under the name of White's Thrush (Turdus Whitei), only visits Europe occasionally, and

appears to be positively identical with a Japanese species, which again is very closely

allied to a species from Java, described by Dr. Horsfield under the name of Turdus

varius. Indeed, by some authors, the Turdus Whitei has been regarded as identical

with Dr. Horsfield's species. Of the remaining six species, three, namely the Black-

bird (Turdus merula) , the Missel Thrush (T. viscivorus, Fig. 237), and the Song Thrush

(T. musicus), are permanent residents, whilst the others are regular visitors ; two of

them, the Fieldfare ( T. pilaris) and the Redwing (T. iliacus), in winter, and one,

the Ring Ouzel ( T. torquatus) , in summer.

The Missel Thrush (T. viscivorus) is the largest of our species, and one of the

largest birds in the group, measuring about eleven inches in length. It is not a very

abundant bird ; but is pretty generally distributed, frequenting small woods and

copses, and occasionally trees in hedges . It breeds early in the spring, usually in

April, and the song of the male, which resembles that of the Blackbird, is sometimes

commenced as early as February. Duringthe breeding season the Missel Thrush is

very quarrelsome, driving all the smaller birds away from its neighbourhood ; hence,
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according to Pennant, the Welsh have given it the name of Penn y llwyn, or the

master of the copse. It feeds to a great extent upon berries, and is said to be parti-

cularly addicted to those of the misseltoe, from which its common name is derived ; in

this manner it is supposed to perform an important part in the diffusion of that

singular plant.

The well-known Song Thrush (Turdus musicus, Fig. 238) , universally considered

one of the finest of our larger

singing birds, is considerably

smaller than the Missel Thrush,

measuring only about nine inches

in length. It is very generally

distributed in all places not quite

destitute of wood, and is very

commonly seen in gardens, where

it probably compensates for the

damage it does to some portions

of the produce by the numbers of

insects and other injurious animals

which it destroys. Its mode of

getting at the shelled-snails, so

common in gardens, evinces con-

siderable ingenuity ; it takes the animal up in its bill, and strikes it against a stone

until the shell is fractured, when the unfortunate inmate is speedily extracted .

During the winter our native Thrushes are reinforced by arrivals from the northern

countries of Europe, which are quitted by these birds towards the close of autumn.

Fig.238.-Head of the Song Thrush (Turdus musicus).

The Redwing ( T. iliacus) and the Fieldfare ( T. pilaris), our winter visitors, present

some resemblance to the common Thrush in the arrangement of their colours ; the

former is a little smaller, and the latter rather larger than that species. These birds

associate in flocks during their abode with us, usually frequenting the fields in search

of the insects, worms, &c., which constitute their food. Whilst in this country, only

their call-note is heard ; this is harsh and unmusical, but their summer song is said to

be exceedinglypleasing. In the other two species, the Blackbird (T. merula) and Ring

Ouzel (T. torquatus), the plumage is black, but the latter has a broad crescent-shaped

white stripe across the breast . In their habits they resemble the Thrushes.

Most ofthe British species possess a pleasing song, but the Blackbird and the Song

Thrush are pre-eminent in this respect, and are, in fact, to be regarded as amongst the

most beautiful of our songsters. They are, however, exceeded by another species of

the group, the North American Mocking Bird (Mimus polyglottus) whose natural song

is said to be most beautiful, whilst he possesses a most extraordinary power of mimick-

ing the notes of other birds, and even the cries ofthe most dissimilar animals-indeed,

his ordinary song is said almost always to include imitations of his feathered neighbours.

Thus, according to Wilson, when the Mocking Bird is in the full career of his song,

"a bystander, destitute of sight, would suppose that the whole feathered tribe had

assembled together on a trial of skill, each striving to produce his utmost effect, so

perfect are his imitations. He many times deceives the sportsman, and sends him in

search of birds that perhaps are not within miles of him, but whose notes he exactly

imitates ; even birds themselves are frequently imposed on by this admirable mimic,

and are decoyed by the fancied calls of their mates, or dive with precipitation into the
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depths of thickets at the scream of what they suppose to be the Sparrow-hawk."

These constant imitations of other birds, however, are frequently injurious to the song

ofthe bird, as he introduces the most discordant elements into his " Monopolylogue,"

interrupting his own song, or his wonderful imitations of the notes of fine songsters,

with the crowing of cocks, the cackling of hens, and similar sounds. In domestication

his habits appear to be exceedingly amusing, as, like the Parrots, and many of the

Corvine birds, he seems to pick up the different household noises with great facility.

Thus, Wilson states he will whistle to the dog, and disturb him from his repose in the

expectation of seeing his master ; he will squeak out like an injured chicken, so as to

alarm the maternal feelings of the hen ; and then give the barking of the dogs, the

mewing of cats, and various sounds produced by things animate and inanimate, with

astonishing fidelity. Like our own nightingales, he sings sweetly during the night,

commencing as soon as the moon rises, and Wilson states that the hunters in the

Southern States know that the moon is rising when they hear the Mocking Bird begin

to sing. This bird also occurs in the West Indian islands and South America, and

Mr. Gosse describes it as singing most beautifully during the night in Jamaica,

Several other species of Thrushes are found in the United States, and most of these are

described as charming songsters.

In hot climates the Turdinæ appear generally to inhabit the mountainous districts ;

some of the Indian species are found at an elevation of five or six thousand feet above

the level of the sea. Some of them belonging to the genera Petro cinela and Orocetes

inhabit rocky places, and build in the holes ofthe rocks.

The Formicarina, orAnt Thrushes, constituting the last group of this family, closely

resemble the Thrushes in their characters, but have the wings and tail much shorter.

In the form of the bill they are very similar to the True Thrushes, but the tip is often

Fig. 239.-Head and Foot of Pitta Bengalensis.

slightly hooked and the

nostrils are placed in

a membranous groove.

The tarsi are long, some-

times covered in front

with several scales (Fig.

239), sometimes with a

single, long plate (Fig.

241). They are, for the

most part, inhabitants of

the tropical regions of

both hemispheres, where

they live in the forests

and thickets, sometimes

perching upon bushes and

the lower branches of

trees, sometimes living

principally upon the

ground. Their food con-

sists almost entirely of

insects, principally Cole-

optera andAnts, andfrom

the great numbers of the latter insects which they destroy in some localities, especi-
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ally the tropical forests of South America, the name of Ant-Thrushes commonly given

to these birds is derived.

From the shortness of their wings these birds generally fly very indifferently, and

Mr. Hodgson remarks of one species, the Pitta nipalensis, that its flight is so bad that

he has seen it taken by a man. Dr. Horsfield established the genus Brachypteryx, for

a Javanese species of this group (B. montana), in which the abreviation of the wings

appears to be carried to its extreme. He says that it is quite unable to undertake long

or elevated flights, and that its movements are always made with great exertion. This

bird, like most of the other members of the group makes its nest upon the ground.

The species ofthe genus Pitta, which are peculiar to the Eastern Hemisphere, are

generally adorned with beautiful

colours, a brilliant azure blue

being a very prevalent tint in

their plumage. The numerous

South American species of Ant

Thrushes belonging to the genus

Formicarius and its allies are

more sober in their tints, their

plumage usually exhibiting dif-

ferent shades of brown and

white.

Only one genus of this group

is found beyond the tropics, and

this is remarkable both from its

forming a complete transition to

the true Thrushes, and from its singular habits.

Fig. 240.-Head of the Water Ouzel (Cinclus aquaticus) .

This is the genus Cinclus, to

Fig. 241.-Wing and foot ofthe Water Ouzel (Cinclus aquaticus) .

which the common Dipper, or Water Ouzel (Cinclus aquaticus, Fig. 240) , of this
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The greater part of the front of

The wings are larger and more

country belongs. This bird is about eight inches in length ; the plumage of the

upper parts are dark gray, that of the head and neck brown ; the throat and fore part

ofthe neck are white, and the breast brownish-red .

the tarsi is covered by a single plate (Fig. 241).

pointed than the majority of the birds in the group, indicating a more extended

power of flight, and the Water Ouzel is described as shooting along steadily and

rapidly.

The Dipper is always found in the immediate vicinity of water, especially on the

banks of the clear streams and lakes of mountainous districts. This is the case with

some of the other species of the group, but none, except the members of the genus

Cinclus, however close they may go to the margin, ever venture into the water. Our

common Dipper, however,-and the other species of the genus, are said to have the same

habits,-plunges into the water without the least hesitation , dives to the bottom with

ease, and progresses in that remarkable situation with considerable rapidity. It was

long asserted that the bird walked into the water, and having surrounded himself with

a coating of air to serve in place of a diving-bell, proceeded deliberately to promenade

the pebbly bottom. This, however, is evidently impossible, as the Dipper's feet are

not formed for walking, even on land ; and the lightness of its body would infallibly

bring it to the surface if it attempted to hop there. According to Mr. Macgillivray

the diving and progression under water is effected in much the same way as by many

of the web-footed Natatorial birds, by the action of the wings, so that the bird may

really be said to fly under water. In this manner it makes way even against a strong

current, but evidently by dint of considerable exertion ; and as soon as this is relaxed

it rises to the surface like a cork. On coming up to the surface it swims with ease, or

can dive again from that position without any necessity for visiting the shore. Its

object in these sub-aquatic excursions is to procure its food, which consists of small

aquatic mollusca and insects . To these articles of diet some authors add small fish

and the spawn of fish ; and from a belief that the Dippers destroy the ova of salmon

and trout, they are in many places exposed to a considerable amount of persecution,

although it appears rather uncertain whether they are really guilty of the offence

imputed to them.

Their nests are formed of moss, firmly matted together, and are completely domed

over, with only a hole in one side for the entrance and exit of the birds. Within

this there is a second nest composed of grasses and lined with leaves. The nest is

placed on the bank of the stream, sometimes amongst the roots of a tree, in a crevice

of a rock, or in a hole in the brickwork of a bridge. The eggs are five or six in

number, and of a pure white colour. The birds have two or even three broods in a

season.

Only two or three other species of this interesting genus are known. They are

inhabitants of different parts of the world, but their habits are described as very

similar to those of the British bird.

The last family of the Dentirostral birds is that of the Sylvidæ, or Warblers. In

these birds the bill is usually of moderate length, rather slender, generally broad at the

base, and tapering towards the extremity, with the tip of the upper mandible more or

less curved downwards, and slightly notched . The nostrils are situated at the base of

the bill, in a membranous groove, with the opening uncovered ; the wings are long,

the tarsi usually long and slender, and the toes variable in length, the outer one united

at the base.
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This family includes a great number of species, most of which are fine songsters,

whilst some are universally admired for the sprightliness of their actions. They are

all small birds, and generally of sober colours, although many of them are of great

beauty. They are divided into five sub-

families, of four of which we have British

representatives.

The first of these, the sub-family ofthe

Motacilline, or Wagtails, exhibits a certain

resemblance to the I.arks, and, indeed,

includes some species which have been

placed with these birds by some authors.

The Motacillinæ have the bill moderately

long, straight, and slender, much com-

pressed, with the ridge of the upper mandi-

ble straight to the tip, and then slightly

curved; the tip of the upper mandible is

notched. The wings (Fig. 243) are long

and pointed ; the secondaries are frequently

notched at the end, and the tertiaries very long and pointed, a character in which

these birds resemble the Larks. The tail is long, sometimes nearly twice the length

Fig. 242.-Head of the Gray Wagtail

(Motacilla Boarula).

Fig. 243.-Wing of the Pied Wagtail ( Motacilla Yarrelli).

of the body, and it is to the remarkable jerking motion of this organ, that these birds

are indebted for their common name of Wagtails. The tarsi are long and slender,

covered in front by about eight scales, of which, however, only the four lower ones are

usually to be recognized distinctly ; the toes are rather short, the outer one generally

Fig. 244.-Foot of the Gray Wagtail

(Motacilla Boarula).

Fig. 245.-Foot of the Yellow Wagtail

(Budytes Rayi).

longer than the inner, and slightly united at the base to the middle one, and all the

toes are armed with slightly curved and acute claws, of which that on the hinder toe

is sometimes very long. The Motacillinæ live in meadows and pastures, frequently by

the sides of streams and pools of water ; they run swiftly, and have an exceedingly
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graceful, buoyant, rapid, and undulating flight. On alighting upon the ground, they

usually spread the tail, and whilst running along, they are constantly vibrating the

Fig. 246.-Foot of the Rock Pipit

(Anthus petrosus).

body and tail in a very singular manner.

Their food consists entirely of insects . Their

nests are made upon the ground amongst herb-

age or stones, and they lay from four to six

spotted eggs.

These birds are found in both hemispheres,

and are pretty generally distributed in all

latitudes, but many of them migrate regu-

larly from the temperate to the warmer parts

of the world on the approach of winter, and

the majority appear to change their residence

more or less, according to the season. Nine

species occur in Britain, three ofwhich belong to the typical genus Motacilla . These

are exceedingly elegant birds, of a slender form and very sprightly in their habits .

They are found in abundance in moist meadows, and in the immediate vicinity of

water, tripping lightly and gracefully along upon the sandor mud. Their note is

short and shrill, and is frequently repeated as they run about in search of insects and

little worms, which constitute their food. They are frequently seen to capture

insects on the wing, in the manner ofthe Flycatchers. They also often wade in the

shallow water.

The commonest British species is the Pied Wagtail (Motacilla Yarrelli , Fig. 247) ,

which is elegantly varied with white and black, and which was until very recently
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Fig. 247.-Head of the Pied Wagtail (Motacilla Farrellii) in summer and winter plumage.

confounded with the White Wagtail of the European continent (M. alba). The latter,

which is very abundant on the continent, is rare in this country, and our bird is equally

uncommon in most parts of Europe. The Gray Wagtail (M. boarula, Fig. 242), is of a

bluish-gray colour above, with the rump and the lower surface yellow ; inthe summer

the throat has a black patch. These birds produce two broods of young in the course

ofthe summer.

Two other British species, the Budytes flava and B. Rayi, stand in the same relation

to each other as the Pied and White Wagtail above referred to, -the Budytes Rayi is
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the common yellow Wagtail of this country, and was long supposed to be identical

with the common species of the continent, but the two species have lately been found

to be distinct. They resemble the Motacilla in their habits.

The Pipits (Anthus) make a close approach to the true Larks, and are commonly

known under the name of Titlarks . They

closely resemble the true Wagtails in their

habits, walking and running upon the ground

in search of the insects which form the prin-

cipal part of their food. They also feed upon

seeds . The commonest species in this country

is the Meadow Pipit or Titlark (Anthus pra-

tensis, Fig. 248) , which is found abundantly

in all parts of the country, generally, as its

name implies, in meadows ; it is a permanent

resident in Britain. Another species, the Shore

or Rock Pipit (A. petrosus) frequents the sea-

shore and follows the retreating tide, in com-

pany with the smaller Wading-birds, in search

of small Mollusca and Crustacea. The Tree

Fig. 248.-Head ofthe Titlark (Anthus

pratensis).

Pipit (4. arboreus) , which is a summer visitor to these islands, inhabits wooded districts

and perches upon trees to a much greater extent than its congeners. Its nest, however,

like theirs, is made upon the ground .

The Mniotiltina, or Bush Creepers, form the second sub-family. They have a

moderately long, acutely conical bill, with the ridge of the upper mandible nearly

straight, and its tip slightly notched. The wings are long, and usually pointed, and

the tail of moderate length : the tarsi, which are covered with scales in front, are

usually longer than the middle toe, sometimes nearly twice as long, and the toes are

long and slender, the outer one usually longer than the inner.

In

These birds are found in both hemispheres, principally in the warmer regions ; but

several of the species, especially the American ones, migrate from the warm to the

more temperate climates. In their habits they appear to be very uniform, residing

principally in thickets and woods, and feeding on insects, spiders, and worms.

search of insects and their larvæ, and spiders, these birds, which are usually of

diminutive size, creep about upon the bushes with great agility, examining every leaf

with great care, and even poking their heads into flowers to capture the minute insects

which seek shelter amongst the petals. Thus Dr. Jerdon mentions that one of the

common Indian species (Zosterops palpebrosus) is often seen with its forehead powdered

with pollen, picked up during its inspection of flowers.

They are sociable little birds, generally keeping in small flocks, which are some-

times associated with those of other species of insectivorous birds. Some of them

build on the ground, in the centre of a thicket of bushes, others in bushes and trees.

The nest is sometimes arched over, with a small hole in the side for the entrance

and exit of the birds, sometimes cup-shaped, and either placed in the fork of the

branch of a tree or suspended upon the twigs. The same species sometimes appears

to build in any ofthe three last mentioned positions ; for the little Zosterops palpebrosus,

already referred to, is said by Mr. Layard to construct its nest " in the fork of two

branches," whilst Captain Hutton describes the bird as building in thick bushes of

Hibiscus, or suspending its nest from the twigs of trees. He says the nest " is not
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placed on a branch, but is suspended between two thin twigs, to which it is

fastened by floss silk, torn from the cocoons of Bombyx Huttoni (Westwood) , and by

a few slender fibres of the bark of trees, or hair, according to circumstances. So

slight and fragile is the little oval cup, that it is astonishing the mere weight of the

parent bird does not bring it to the ground ; and yet, within it, their young ones will

safely outride a gale that will bring the weightier nests of Jays and Thrushes to the

ground." These birds have no regular song, but merely a feeble twittering note, which

is constantly emitted whilst they are engaged in their search for food.

The sub-family of the Parina, or Titmice, consists of a number of diminutive,

sprightly birds, which are found in both

hemispheres. In these birds the bill is

short, straight, and tapering, with the upper

mandible quite destitute ofthe usual notches

at the tip. The nostrils are placed at the

base of the bill, and usually concealed by

the recurved feathers ofthe forehead. The

wings are short, and the tail long ; the tarsi

rather long and slender, distinctly scutel-

lated in front ; the inner toe is the shortest,

and all the toes are furnished with strong,

curved claws.

Fig. 249.- Head of the Great Titmouse

(Parus major).

These little birds, several species ofwhich

are well known in England under the

names of Tits, Titmice, and Tom Tits, are

active, lively, and courageous, and many

of them are adorned with exceedingly beautiful colours. They are found principally

in wooded countries, where they feed upon insects and larvæ, which they capture

both upon the bark and leaves of the trees and shrubs . In search of these they may

be seen clinging in every variety of attitude to the branches and twigs ; and when

Fig. 250.-Head of the Blue Titmouse

(Parus cæruleus).

thus engaged, from the sprightliness of their

whole behaviour, they are exceedingly pleasing

objects . They are often seen engaged in this

manner in gardens, where they climb about

the fruit-trees in every direction, and often

destroy a good many buds in their search for

insects contained in them.

The Tits do not, however, confine them-

selves to insect food ; they will readily peck at

meat or even carrion, and Mr. Hepburn says

he has seen the common Blue Tit (Parus

coeruleus, Fig. 250) descend upon the meat ex-

posed in a butcher's shop in the town of Had-

dington. The Great Tit (Parus major, Fig.

249), which is itself less than six inches in length, is said even to kill small birds by

repeated blows upon the head with his sharp bill, afterwards peeking out and eating

the brains ofhis victim. They also eat seeds of various kinds, especially during severe

weather, when they generally approach the habitations of man to pick up any of the

numerous fragments offood which are always to be found about houses.
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These birds build their nests in various situations, sometimes on the branches of

trees, sometimes in cavities in walls, or in the hollows of trees,-the latter they are

said to enlarge for this purpose in the same way as the woodpeckers. The nests are

usually formed of grass andmoss, and lined with hair and feathers. The eggs are nume-

rous, usually from six to eight ; but the little Blue Tit lays sometimes as many as

twelve eggs. During the period of incubation, and after the young are hatched, these

diminutive creatures exhibit the greatest courage in defence of their progeny, attacking

birds much larger than themselves whom they may suspect of nefarious designs . The

female will sometimes remain on the nest until a person has introduced the hand,

when she produces a hissing noise, and pecks at the intruder with great violence ; in

fact, Mr. Yarrell says that the boys in some counties give the name of Billy Biter

to the Blue Tit, "from a vivid recollection of certain impressions made on their

fingers."

Our British species are very generally distributed over the continent of Europe,

and most of them are exceedingly common birds in this country. The only species

that can be called rare in Britain is the Crested Tit (Parus cristatus), a beautiful little

bird, in which the feathers of the crown are elongated so as to form a conical crest.

The Long-tailed Tit (Mecistura caudata) , which is also a common species, is rendered

remarkable by the great length of its tail, which is at least twice as long as that of

any other native species of the group.

One of the British species, the Bearded Tit (Calamophilus biarmicus), is remarkable

from its constantly inhabiting the neighbourhood of water, living amongst the reeds

and sedges of the margin. It feeds to a considerable extent upon the seeds of these

plants, and its stomach forms a muscular gizzard which the true Tits do not possess ;

some authors have therefore proposed its removal amongst the Conirostral birds. It

also eats insects, in search of which it climbs about upon the upright stems of the

reeds with great facility, and a good deal of its food appears to consist of small shelled

Mollusca, of the genera Succinea and Pupa, with which its crop has been found

completely crammed. These are swallowed whole, but the shells are soon broken up

bythe action of the gizzard. The nest of this species is built amongst the thick

herbage close to the ground, without being suspended.

The exotic species ofthis group closely resemble our British species in their habits ;

in warm climates they appear generally to prefer mountainous districts, some of the

Indian species being commonly found at

an elevation of more than seven thous-

and feet.

In the sub-family of the Erythacina

or Robins, the bill is rather short, slen-

der, tapering, somewhat conical , and

depressed at the base, with the ridge

of the upper mandible nearly straight,

slightly decurved at the tip, which

is very indistinctly notched. The gape

is more or less distinctly furnished with
bristles. The nostrils are of an oblong

form, placed in the anterior part of a membranous groove, the basal portion of

which is feathered. The tarsi are usually long and slender, compressed and covered

in front with a single long plate , in which, however, the divisions of the scutella are

Fig. 251.-Head of the Whinchat (Saxicola

rubetra).
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often distinctly perceptible ; and the toes are of moderate size (the hind toe and claw

being usually the largest), covered with scutella and armed with rather large, curved,

compressed, and acute claws.

The Robins are for the most part inhabitants of the Eastern Hemisphere, in all

parts of which they occur. They feed principally upon insects and worms, for which

they search in every direction, some seeking their food mostly upon the ground,

amongst stones, fallen leaves, &c.; whilst others frequent woods, and find their insect

prey upon the branches of trees and shrubs. Several of them often pursue insects

on the wing. They also feed to a greater or less extent upon fruits, and even upon

seeds ; and in severe weather many of the species approach the abodes of man, and

pick up indiscriminately any fragments of food that may fall in their way. Their

nests are large, and carefully lined with soft materials ; their eggs are generally of a

pale-blue colour.

Nine species of this group have been found in Britain, of which three are perma-

nent residents in this country, three visit us to pass the summer, and three are found

Fig. 252.-Head of the Redbreast (Ery-

thacus rubecula).

here only as occasional visitors. The most

familiarly-known of all the species, --the

charming little Redbreast (Erythacus rubecula,

Fig. 252), belongs, as is well known, to the

first-mentioned series ; but in the more north-

ern countries of Europe it is a summer visitor.

It is a permanent resident in all temperate

parts of Europe, and occurs in Asia Minor and

the north of Africa. In all European countries

it is a universal favourite, and its familiar

names in most languages are expressive of the

affection with which it is regarded . The prin-

cipal cause of this is to be found in the boldness with which the Redbreast approaches

human habitations ; of all the small birds he certainly exhibits the least dread of man,

and when a severe winter renders his chances of obtaining food in the open country

rather precarious, he seems to lay aside all fear, and, with very little encouragement,

will enter the cottage and pick up the crumbs, without appearing in the least discom-

posed bythe presence of the cottager's family. The appearance of the Robin is also

greatly in his favour ; his air and movements are exceedingly sprightly, his eye is

very beautiful, and when he ventures into close quarters with his human friends, he eyes

them with a peculiar turn of the head, and a mixture of confidence and doubt in his

whole aspect which are exceedingly amusing.

This boldness and confidence in man attends the Robin even during the breeding

season. In general the nest is built on a bank amongst bushes, or in a hole of a wall

or decayed tree, but several instances are on record in which the birds have built and

brought up their young in outbuildings, which were constantly visited by their owners ;

and during the completion of the Crystal Palace at Sydenham in 1854, several Robins

lived inthe interior of the building and made their nests in the holes of the large roots

which were employed in the formation of the banks at the south end, notwithstanding

the constant passing and repassing of the workmen, and the almost deafening noise that

was continually going on. The nest is composed externally of moss, dead leaves, and

dry grass, and lined with hair and occasionally feathers. The eggs are usually five or

sixin number, white, with pale reddish-brown spots.
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As a general rule, and especially during the breeding season, the Robin is a most

pugnacious little fellow, attacking and driving off all the small birds from the neighbour-

hood of his favourite resort. He has even been known to assault cats, when they have

approached too near his home. He sings very sweetly, and according to White,through

the whole of the spring, summer, and autumn. He is also said to sing even in dull,

rainy weather, when almost all other song-birds are silent.

Another resident species is the Hedge Warbler or Hedge Sparrow (Accentor modu-

laris, Fig. 253), an exceedingly abundant and generally distributed species, which is

constantly found about hedgerows and in gardens. Like the Robin, this bird also

approaches the houses in winter in search of food, and it appears to be a gentle and

interesting little creature. It has none

Fig. 253.-Head ofthe Hedge Sparrow (Accentor

modularis).

of the pugnacity of its red-breasted

relative, and when the two come into

collision, which is not unfrequently the

case, the Hedge Sparrow is always

forced to give waybefore his impetuous

assailant. It builds its nest of green

moss, fine roots, and wool, and lines it

with hair, generally placing it lowdown

in a bush or hedge. It is one of the

first birds that builds in this country,

its nest being generally completed early

in March, and as the hedges at that season are usually bare of leaves the nest is very

easily discovered and frequently becomes the booty of some birds' -nesting boy; indeed,

as Mr. Knapp observes, the eggs of this bird are always found in such numbers on the

strings ofthese young robbers that it is a wonder the species is not altogether extirpated.

The eggs, which are usually four or five in number, are of a delicate greenish-blue colour,

without any spots, and the birds generally rear two broods in the season. The song of

the Hedge Sparrow is sweet, but weak and short, exhibiting very little variety,-it is

continued nearly all the year round. A larger species, the Alpine Accentor (Accentor

alpinus) , which is common over a considerable portion of Southern Europe, has also

occurred, but very rarely, in this country. It is terrestrial in its habits, passing the

summer in high mountain districts, where it builds its nest amongst stones or in cavi-

ties ofthe rocks, and only descending into the valleys when the storms of winter render

its longer sojourn in its elevated home impossible.

The third resident British species of this group is the Stonechat (Saxicola rubicola),

which, however, is a migratory bird on the continent of Europe. It is a rather

smaller bird than the Robin, and is commonly found upon commons and heaths which

are partially covered with furze or brushwood. It is in almost incessant motion,

flitting about from one bush or stone to another, or perching upon some elevated part

of a bush or stone, and dashing off like a Flycatcher to capture some passing insect,

and then returning again to its former perch. When thus engaged these birds are

very noisy, and from this the common name of Stonechat or Stonechatter is derived.

They also possess a short but pleasing song. A very similar but migrating species is

the Whinchat (S. rubetra). Its English name is derived from the great partiality which

the bird evinces for furze bushes, which in many places are called whin. A third

and larger species, the Wheatear (S. anunthe, Fig. 254), is also a migratory bird,

arriving in great numbers upon our southern coasts about the middle of March, and

20
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leaving again for the south towards the end of September. Towards the end of July,

Fig. 254.-Head ofthe Wheatear (Saxicola ananthe).

the Wheatears begin to as-

semble in great numbersupon

the downs of our southern

coast ; and as they are then

in first-rate condition and

greatly esteemed for the table,

they are captured in immense

quantities by the shepherds

who attend to the numerous

flocks inthose districts . Some

idea of the havoc made

amongst these little birds

during the months of August and September, may be obtained from the fact, that as

many as eighty-four dozen have been taken by one shepherd in a day ; and according

to Pennant the number annually caught in the neighbourhood of Eastbourne, in

Sussex, amouted to about 1840 dozen. The mode in which they are taken is singular

from its simplicity. A chamber is formed by cutting out an oblong piece of turf,

which is then laid over the hole formed in the opposite direction, so as to be supported

by its ends ; and two passages are also cut in the turf leading into the chamber.

Through these the birds run for shelter at the least alarm ; but in the middle of the

chamber a small upright stick is placed supporting two running loops of horse-hair,

so arranged that it is almost impossible for a bird to run through the chamber without

getting his neck into one of the nooses. It is said that one shepherd, with the assist-

ance of his lad, will attend to from five to seven hundred of these snares.

The other three British species of this group are the Redstarts (Ruticilla), of which,

however, two are only occasional visitors to this country. The third, the common

Redstart (Ruticilla phoenicura) , is a regular summer visitor, but never occurs in great

abundance. In its general habits this bird resembles the Redbreast, and feeds like it

upon insects, worms, and fruits. The name of Redstart, applied to this bird, is in

allusion to the red colour of its tail, and the constant jerking motions of this organ

with which it accompanies its changes of position . The Redstart is particularly partial

to walls, especially if old and covered with ivy. It often builds its nest in holes in

such situations. It also breeds in the holes of trees, and not unfrequently on the

ground. The eggs are usually from four to six in number, and of a uniform greenish-

blue colour.

The exotic species of this group appear to be most abundant in Asia, and a great

number are found in India. One of these, the Kittacincla macroura, is described as a

most splendid songster, almost, if not quite, equal to the European Nightingale ; in

fact, it is denominated the Indian Nightingale by some naturalists. It inhabits the

recesses of the forests, and, like the Nightingale, sings during the night. Mr. Blyth

states that many thousands of these birds, which are called Shamás by the Bengalese,

are kept in cages in Calcutta, and that it is the universal practice to darken their

cages by wrapping them round with several folds of cloth, enough, as he observes,

" to stifle the luckless captives in this climate, though, it must be confessed, they sing

most vigorously while thus circumstanced." He adds, " It is a practice of the rich

natives to employ servants to carry about their Shámás and other birds, andthe

number which are thus borne about the streets of Calcutta is astonishing ; the poor
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birds are shut out from all light and air, like Mahommedan ladies enjoying their

evening drive, but they nevertheless sing forth most lustily and melodiously." Mr.

Tickell also describes the song of the bird, when heard in its native forests, as won-

derfully beautiful. He says, " The strains sweep with a gush of sweetness through

the enchanting solitudes which this bird makes its favourite resort, at times when

other birds are silent in rest ; and in unison with the surrounding scenery, in which

nature seems to have lavished every fantastic invention of beauty, the effect produced

upon the mind and ear can alone be appreciated by those who have witnessed the

magnificence of a tropical forest."

Another Indian species, which has a beautiful song, is the Dayal (Copsychus

saularis), which, according to Mr. Layard, is called the Magpie Robin by the English

residents in Ceylon, where it is regarded with the same interest accorded in Europe to

its red-breasted relative. In India it is constantly caged, both for the sake of its

song and for another quality, in the possession of which it also resembles our Robin,

its pugnacity. Fighting the tame birds, according to Mr. Hodgson, is a favourite

amusement of the rich ; and he adds, that no game-cocks can contend with more

energy and perseverance than these little birds. The same author states that the

professional bird-keepers take advantage of this pugnacious disposition in their pets

to make them instrumental in the capture of their wild brethren. During the spring

it appears the male birds are continually challenging each other, and as soon as one

has uttered his note of defiance it is answered by another, and these altercations

usually end in a battle. The bird-keeper accordingly carries a tame male on his

hand to the nearest garden or grove, when the bird at his bidding utters his challenge,

and if this is answered by a wild bird, the tame one is immediately slipped, and a

desperate combat commences, in the course of which the man easily secures the wild

bird, the tame one actually assisting in the act, by holding his opponent with his bill

and claws.

Another species, the Thamnobia fulicata, or Indian Robin, even exceeds his

European representative in boldness and familiarity ; it is always found about houses,

which it frequently enters, and is a great favourite both with the natives and the

European residents.

Ofthe few American species we need only notice the Blue Bird of the United States

(Sialia sialis), which in its general form and habits closely resembles our own Robin,

whose place he appears to take in the affections of the country people in America. The

Blue Bird is essentially a summer bird in the United States, and in winter a consider-

able portion of the species appears to migrate southwards, as at this season it is very

common in the West Indian Islands, and the tropical parts of America.
That some

do not undertake such a distant pilgrimage, however, is proved by the fact that a few

generally make their appearance in their summer haunts whenever a few days of mild

weather occur in the course of the winter. The song of the Blue Bird is described as

being sweet and pleasing, and appears to be greatly admired in the States. It builds in

the holes of trees and similar situations , and lays five or six eggs of a pale blue colour.

Its food consists for the most part of insects and spiders, but occasionally, especially in

the autumn, this diet is varied with fruits of different kinds.

The typical sub-family of the Sylvine, or True Warblers, presents a very close

resemblance in its general characters to the preceding group. The bill is of the

same form, but generally a little longer and less depressed at the base, and the

notch in the upper mandible is usually rather more distinct.
The nostrils are
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basal, placed in a membranous groove, and frequently furnished with an opercular

scale. The tarsi are rather long and slender, covered in front with distinct scales.

In their general form these birds are less robust than the Erythacine, which, how-

ever, they resemble in many respects.

They are active, lively birds, which gene-

rally inhabit trees and bushes, wherethey

seek for the insects which constitute their

principal food. These they not unfre-

quently take on the wing in the manner of

the Flycatchers. They also feed upon

fruits, and some of the species also eat

small seeds. Their nests are very neatly

constructed, and generally cup-shaped ;

Fig. 255.-Head of the Nightingale (Philomela their eggs usually vary from five to eight

luscinia).
in number, and they rear two broods in

the season. They are generally gifted with great power of song, some of them, such

as the celebrated European Nightingale (Philomela luscinia), being pre-eminent in this

respect. Like the majority of insectivorous birds, those which occur in the temperate

and colder climates are generally migratory in their habits, the English species, with

the exception of two, arriving with us in the spring and leaving us again in the

autumn for the more genial regions ofthe south. They are found in both hemispheres.

We shall be compelled only to notice a very few of the most remarkable of the

numerous species belonging to

this group, of which no less

than fifteen have been recorded

as British. And first amongst

these we must refer to the

Nightingale (Philomela luscinia,

Fig. 256), which has been the

theme of admiration with poets

and writers of all classes from

time immemorial, and is cer-

tainly the most celebrated of all

song-birds. This bird, which,

notwithstanding its beautiful

notes, is perhaps as dingy and

homely in its appearance as any

of the inhabitants of the air, is a migratory bird in this country, where it arrives

about the middle of April, and it is remarkable that the course of its migration appears

to be in a direct line from south to north, for it is never heard in the most western

parts of the kingdom (Wales and Cornwall), nor are any instances on record of its

occurrence in Ireland. Its migration towards the north is also limited in a singular

manner; in the eastern parts of England it is said never to proceed much further

north than the city of York, whilst on the west it has been heard near Carlisle, and

yet we have no reliable evidence of its occurrence even inthe south of Scotland. This

is the more remarkable, as on the European continent the Nightingale extends its

migrations into Denmark, Sweden, and the corresponding portions of Russia.

Fig. 256.-Nightingale (Philomela luscinia).

From the moment of their arrival in this country, the males, which precede the
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females by a few days, commence their song, and continue it until the young are

hatched, which generally takes place in June. During the whole season of incubation

the male sings at intervals during the day, and also serenades his mate in the night,

when most other birds have retired to roost. It is probably to this habit of pouring

forth his melody in the stillness of the night that this bird is indebted for some of his

reputation, and there are not wanting some authors who have insinuated that several

others of our native birds, if heard under the same circumstances, would be considered

fully equal, ifnot superior, to the Nightingale. Nevertheless there is no doubt that

whether by day or night the Nightingale is a most charming songster, and we can

easily sympathize with the enthusiasm which prompted old Izaak Walton to express

his admiration of the bird in the following quaint terms :-" But the Nightingale,"

says he, "another of my airy creatures, breathes such sweet loud music out of her

little instrumental throat, that it might make mankind to think that miracles are not

ceased. He that at midnight, when the very labourer sleeps securely, should hear, as

I have very often, the clear airs, the sweet descants, the natural rising and falling,

the doubling and redoubling of her voice, might well be lifted above earth, and say,

' Lord, what music hast thou provided for the saints in Heaven, when thou affordest

bad men such music on earth.' "

The Nightingale frequents woods, plantations, and hedge-rows, and is by no means

uncommonin the great market gardens in the vicinity of London. It appears to prefer

damp localities. The nest is made of leaves, with a little grass or a few rushes ; gene-

rally placed in a hollowon the ground, and lined with a few fine roots ; but the whole

is so loosely constructed that, according to Mr. Yarrell, it is necessary to tie it round

several times with string before attempting to remove it from its position . The eggs

are four or five in number, and of an olive-brown colour.

Great numbers of these birds are kept in confinement, and a good Nightingale

fetches a high price. The bird-catchers are always on the look out for the arrival of

these birds, as the males, if caught immediately, before they have paired , are far more

likely to survive than if their capture is delayed until after they have provided them-

selves with partners ; in fact, in the latter case, the birds usually languish and die.

The bird-catchers sometimes put out the eyes of young Nightingales, taken from the

nest, from an opinion that they sing better when thus deprived of the benefit of light ;

but there appears to be no reason to believe that this cruel practice has any effect upon

the bird's vocal powers.

Another beautiful songster belonging to this group is the Blackcap (Curruca atri-

Fig. 257.-Head of the Blackcap (Curruca

atricapilla).

a writer in the Magazine of Natural

capilla, Fig. 257) , which also arrives in this

country in the beginning or middle of April.

By many people the song of this bird is con-

sidered equal to that of the Nightingale, and

there is no doubt that the Blackcap is one of

the finest of our native song-birds. The male

is readily distinguished by his jet black head,

from which his ordinary name is derived . He

is said to assist in the business of incubation

to a greater extent than the males of most

small birds, and, in some instances, has been

observed to sing whilst thus occupied ; in fact,

History states, that he has several times been
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guided to the nest of the Blackcap by hearing the male singing whilst sitting on

the eggs. Like the Nightingale, this bird frequents woods, plantations, hedges, and

gardens ; but the nest, instead of being placed on the ground, is usually fixed in a

bush, at a height of two or three feet,-it is formed of bents and dried herbage, and

lined with fibrous roots and hair. The eggs are usually five in number, of a pale

greenish-white colour, mottled and spotted with light and dark brown. Although shy

in a state of nature, the Blackcap becomes familiar in confinement, and will take his

food from the hand. This consists of insects and fruit, and the bird is said to be

particularly fond of raspberries and currants.

Three species nearly allied to the Blackcap are also found in this country-they

are the Garden Warbler (Curruca hortensis), the Whitethroat (C. cinerea), and the

Lesser Whitethroat (C. sylviella) . They all resemble the Blackcap in their habits, are

lively and interesting birds, and possess a greater or less power of song, the first-

mentioned species especially being a very pleasing songster.

The other British species have but little merit in their song, although it is fre-

quently soft and agreeable. The Grasshopper Warbler (Sibillatrix locustella ) is so called

from the peculiar chirping note like that of a Cricket, which it is incessantly emitting.

The genus Calamodyta includes some species which are always found amongst the reeds

and sedges of the banks of rivers ; and the nest of one of these, the Reed Warbler

(C. arundinacea), is a very elegant, conical, cup-shaped structure, beautifully supported

bythe stems of three or four reeds, round which the materials of the nest are woven.

The Dartford Warbler (Melizophilus Dartfordiensis) , so called from its having been first

discovered near Dartford in Kent, is noted for its great partiality to furze, whence it

is called in some places the Furzeling or Furze Wren. It is one of our permanent

residents, and makes a slight cup-shaped nest of dried

herbage in the thickest parts of furze bushes. The

birds of the genus Sylvia form their nests on the

ground, constructing them of moss and grass, and

covering them with a dome, so that the nest often

presents the appearance of a large ball, with an

opening on one side.

The little Golden-crested Wren or Kinglet (Regu-

lus cristatus, Fig. 258) , the most diminutive of our

Fig. 258.-Head of the Golden- native birds, is also a member of this group. It is

crested Wren (Regulus cristatus) . about three inches and a half in length, of a yellowish

olive-green colour above and yellowish gray beneath ; and the crown of the head is

adorned with a beautiful orange-yellow crest, which is bordered on each side with

black. This charming little bird is a permanent resident in this conntry, to which ,

indeed, it even appears to migrate in considerable numbers in the winter from the cold

countries ofthe north of Europe. It is generally found in fir woods, and is exceedingly

sociable in its habits, associating not only with its own species, but with several other

insectivorous birds, such as the Tits (Parina) and Creepers (Certhine) . In its manners

it bears a very close resemblance to the Tits, exhibiting great liveliness, hopping from

branch to branch, and clinging to the twigs in various positions, sometimes even back

downwards, whilst searching for the small insects which constitute its principal food .

Its nest is an elegant little cup-shaped structure of moss, frequently lined with

feathers ; it is suspended from three or four twigs of the fir trees, amongst which the

bird generally lives, in such a manner that the branch serves to shelter the opening.
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The female lays from six to ten eggs, and while sitting on them she is exceedingly

bold, allowing herself to be looked at without quitting the nest. When the young are

hatched she still retains her confidence ; and Colonel Montagu found that on keeping

a nest with eight young ones in a room the female tended them with great assiduity,

whilst the male would not venture into the room. His partner, however, would feed

the young ones whilst the nest was held in the hand ; and the number of visits which

she made to them in the course of the day was very extraordinary ; she came once in a

minute and a half or two minutes, or an average about thirty-six times in an hour;

and this for fully sixteen hours in the day. The song of this little bird is soft and

pleasing, not unlike that of the common Wren. Two other species of Kinglet have

been found, but only occasionally in this country.

The habits of most of the exotic species of the group are very similar to those of

the indigenous birds to which we have just alluded ; but we must refer to the inge-

nious little Tailor Birds of the East Indies, whose nests are perhaps more singularly

constructed than those of any other birds.

The Tailor Birds, which belong for the most part to the genera Orthotomus and

Prinia, usually pick up the dead leaf of a tree and regularly sew it to a living leaf by

the edges, thus forming a sort of pendulous pouch, which is of

course supported by the foot-stalk of the leaf which is still

attached to the parent tree. In some cases, however, they

employ two contiguous living leaves. The thread employed in

this operation is in some cases spun from raw cotton bythe

bird, in others common cotton thread is made use of, and some

nests exhibit both these materials. The pouch thus formed is

left open at the top, and the bottom is occupied by the nest

itself, which is usually composed of cotton and flax, neatly

woven together and lined with horse-hair. In these ingenious

little cradles the Tailor Birds lay their eggs and bring up their

young, secure, from the slenderness of their communication with

the tree that supports them, from the attacks of the monkeys,

snakes, and other enemies, who would otherwise frequently

destroy their hopes. Their food consists of insects, which they

capture either upon the bark and leaves of trees, or upon the

ground. The Drymoice are also remarkable for the construction

of their nests ; they live in corn-fields, and amongst other tall

graminaceous plants, the stems and leaves of which they sew

together with threads formed of different materials. One of

these birds, the Drymoica cursitans, is abundant in India ; and

another, the Drymoica cysticola, inhabits the south of Europe.

The Tailor-birds, and Drymoice, belong to the sub-family Malu- Fig. 259 -Nest of the

rine of Mr. G. R. Gray.

SUB-ORDER III.-TENUIROSTRES .

Tailor-bird.

General Characters.-In the group of Tenuirostral birds the bill is always

slender, although very variable in its length and form, being sometimes perfectly

straight and sometimes much curved. The tip of the upper mandible is usually entire

and acute. The toes are elongated, especially the hinder one, and the outer toe is

usually more or less united to the middle one at the base.
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The leading character of these birds consists in the slenderness of the bill ; but

many ofthem certainly present an exceedingly close resemblance, even in the form of

this organ, to the birds of the preceding section. Like them, also, their food consists

principally of insects, which, however, they generally capture on plants and trees,

rarely on the wing or on the ground. The majority are destitute of the peculiar

arrangement of the lower larynx, by which the beautiful songs of the Dentirostral

birds are produced.

Divisions. This group may be divided into five great families. The first of

these, the family of the Certhida or Creepers, includes a great variety of forms,

and the characters by which it is circumscribed are exceedingly vague ; it may, in

fact, almost be regarded as a receptacle for all the Tenuirostral birds which will not

enter any of the other families. The bill in these birds is more or less elongated,

slender, and slightly arched ; the tip of the upper mandible is acute, and usually

entire ; the nostrils are placed at the base of the bill, in a small groove, and covered

by a membranous scale. In the form and structure of the wings and feet, these birds

exhibit many varieties ; but the legs are usually short, and the toes long and furnished

with strong curved claws. The trachea in these birds is furnished with an apparatus

for singing, and many ofthe species have a sweet song. The name of Creepers, given

to these birds collectively, indicates the mode of life of most of the species ; they seek

their insect food by running about upon the trunks and branches of trees, very much

in the manner of the Woodpeckers. With very few exceptions, they are all of small

size.

Of the numerous sub-families into which the Certhidae are divided, that of the

Troglodytina, or Wrens, approaches most closely to the preceding sub-order ; in fact,

our common Wren has often been placed by the side of the Golden-crested Wren

amongst the Sylvida. In these birds the tarsi are long and slender ; the toes are long ;

the outer one longer than the inner, and slightly united to the middle toe at the base,

the inner one being free. The bill is usually slightly curved, and the tip of the upper

mandible is entire. The wings are short and rounded, and the tail, which varies

considerably in length, is usually rounded at the extremity.

This group includes at once the largest and smallest members of the family-

namely, the diminutive Wrens and the Australian Lyre birds, which in bulk, and to a

certain extent also in appearance, approach

the Gallinaceous birds. In their general

habits the Troglodytinæ agree closely with the

commonWren (Troglodytes vulgaris, Fig. 260),

and a short description of the manners of this

bird will consequently furnish a very fair

notion of those of the rest of the group. This

diminutive creature, one of the smallest of our

British birds, as it measures only about four

inches in length, is familiarly known to almost

every one. It is an active, lively little bird,

and appears to share with the Robin in the affections of country people. It frequents

hedges, gardens, and bushy places, flitting from bush to bush with a direct flight, and

feeding principally upon insects of various kinds, and also occasionally upon seeds and

fruits. In spring and summer the male has a very sweet song, which is exceedingly

loud and rich, especially when we consider the smallness of the pipe producing it.

Fig. 260.-Head ofthe Wren

(Troglodytes vulgaris) .
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These birds are very familiar, constantly approaching the habitations of man, although

they do not exhibit the same degree of confidence as the Robin, but generally conceal

themselves very quickly when approached too closely. Nevertheless in the winter,

when cold weather renders it somewhat difficult to keep up the vital heat in such a

diminutive body, these birds often roost in cow houses, for the sake of the warmth

generated by the cattle. Most of them, however, shelter themselves in holes at this

season, roosting in considerable numbers together, so as to keep up the heat by close

packing. For the same purpose they often frequent their nests of the preceding

summer ; and it has even been said by some authors that the male occupies himself

while the female is sitting with preparing several nests, to afford shelter to the brood

in the coming winter.

The Wrens pair about the middle of the spring, and early in April commence the

construction of their nests . These are placed in very various situations, but prin-

cipally in holes and crevices in walls, banks, and trees, and also in thatched roofs,

amongst climbing plants, or even on the branch of a tree. The materials of which the

nest is composed vary according to the situation in which it is built ; thus, according

to Montagu, "ifbuilt against the side of a hay-rick, it is composed of hay ; if against

the side of a tree covered with white moss, it is made of that material ; and with

green moss, if against a tree covered with the same, or in a bank." The nest is very

large in proportion to the size of the architect ; it is generally of an oval form, domed

over at the top, and furnished with an opening either at one end or at the side. It is

almost always lined with feathers. In this snug chamber the female usually lays

from seven to ten eggs ; but this number, according to some writers, is often greatly

exceeded ; and Mr. Macgillivray records instances of no less than sixteen and seventeen

eggs being found in Wren's nests. The incubation occupies about ten days, during

which the male frequently feeds his mate, and after the brood is hatched both parents

are most assiduous in their attention to their young. According to some observations

of Mr. Weir's, recorded by Macgillivray, a pair of these birds were seen to visit their

nest of young with food no less than two hundred and seventy-eight times in the

course of the day. They produce two broods in the season . The Wren is a permanent

resident in this country, and indeed all over Europe ; and is said to be more abundant

in the northern parts of this continent than in the south.

The House Wren of the United States (Troglodytes domestica) appears to be far

more familiar than our native species . It constantly frequents gardens, and builds

about the houses, or in little boxes placed on purpose for it. It often selects curious

places for the reception of its home ; Wilson mentions one instance of a mower who

had hung up his coat in a shed, and left it for two or three days, finding that the pro-

gress of his arm into the sleeve was interrupted by a mass of rubbish, which, on being

extracted, proved to be a wren's nest completely finished, and ready for the reception

of the eggs. The proprietors of the nest were by no means satisfied with this termi-

nation of their labours, but followed the destroyer for some distance, scolding him

violently for his unwarrantable interference in their household affairs. The House

Wren is said to be far superior as a songster to our European Wren. Like our Robin,

the male is exceedingly pugnacious, and attacks without hesitation birds of twice his

size, who appear inclined to trespass upon the domain which he has marked out for

his own. In these contests he is generally victorious. He has also a very strong

antipathy to cats. Two or three other species are found in the United States.

The most remarkable species belonging to this group are the Lyre-birds of
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Australia, of which two species are now known, the Menura superba (Fig. 261) ,

described more than fifty years ago by Davis, and a recently-discovered species de-

scribed by Mr. Gould under the name of Menura Alberti. The common Lyre-bird

(Menura superba) has been arranged with very different groups by different authors,

some placing it with the Gallinaceous birds, its apparent relation to which is shown by

Fig. 261 .--Lyre-birds (Menura superba).

the name Wood Pheasant sometimes given to it ; others with the Hornbills and the

Hoazin amongst the Conirostres ; and others, again, in the neighbourhood of the

Thrushes. It appears, however, to be most nearly allied to the diminutive birds of

the present sub- family.

This singular bird is about the size of a Pheasant, and entirely of a dull grayish-

brown colour ; but it is rendered very remarkable by the structure of the feathers of
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the tail in the male. These are very long, and of three kinds. Twelve of them

are furnished with slender distant barbs, which give them an exceedingly light appear-

ance; two others, placed in the middle of the tail, are furnished with short close barbs

only on one side, whilst the most striking feature of all is formed by the two external

quill feathers, which are very broad and curved into the form of an elongated S, so

arranged as to present a close resemblance in outline to the lyre of the ancients.

The bird is supported upon long and tolerably strong legs, terminated by feet

which, except for the absence of membranes at the base of the toes, might easily be

mistaken for those of a Gallinaceous bird ; and the Lyre-bird runs upon the ground

with great facility, and, in fact, in many of its habits bears no inconsiderable resem-

blance to many ofthe Rasores. In other respects, however, it differs very widely from

these. Its nest is a neat domed structure, composed of mosses, roots, and stems of

plants ; and when it is approached pretty closely, which, from its extreme shyness, is

by no means an easy matter, it is found to possess a varied song. Both the species

are found principally in the rocky gullies of New South Wales, where they run

through the bush with such swiftness that, according to Mr. Gould, they are the most

difficult to procure of all the birds of Australia. They fly but little, their wings being

very short and rounded.

.

The Sitting, or Nuthatches, have the toes very long and slender, furnished with

long, compressed, curved claws : the outer toe is longer than the inner one, and united

to the middle toe as far as the first joint ; the inner toe is also slightly united at the

base.

The little birds composing this small group are found principally in the Eastern

Hemisphere, but some occur in North America, and a few in the forests of the western

coasts of South America. The best known species is the European Nuthatch (Sitta

Europea, Fig. 262), a small bird,

rather more than five inches and a

halfinlength, whichoccurs, although

not very abundantly, in many parts

of this country. The Nuthatch is of

a stout form; the general colour of

the upper parts is a bluish-gray, of

the lower parts light reddish-yellow,

with the sides brownish and the

throat and cheeks white ; from the

base of the bill to the shoulders

there runs a black streak. It is a

lively little bird, which lives principally in woods, and runs upon the trunks and branches

of trees in search of the insects which conceal themselves in the crevices of the bark.

This it is enabled to do bythe great length and acuteness of its curved claws, and it is

remarkable that it descends the trees head foremost, a most unusual proceeding, in

which the powerful hind toe must be of great service. Besides insects it feeds on the

kernels of nuts, and even of chestnuts, which it fixes in some convenient crevice and then

breaks by hammering at them with its bill. In this operation the nut not unfre-

quently slips out of the crevice in which it has been wedged, when, according to the

Rev. W. T. Bree, the Nuthatch will catch it before it reaches the ground.

Fig. 262.-Head ofthe Nuthatch (Sitta Europaea).

The Nuthatch breeds in the holes of trees, very frequently selecting the deserted

hole of a Woodpecker for this purpose. Montagu states that " this hole is first con-



588 THE CREEPERS.

tracted by a plaster of clay, leaving only sufficient room for itself to pass in and out.

The nest is made of dead leaves, most times those of the oak, which are heaped together

without much order. The eggs are six or seven in number, white, spotted with rust-

colour, so exactly like those of the Greater Titmouse in size and markings that it is

impossible to distinguish a difference . If the barrier of plaster at the entrance is

destroyed when they have eggs, it is speedily replaced ; a peculiar instinct to prevent

their nest being destroyed by the Woodpecker and other birds of a superior size who

build in the same situation . No persecution will force this little bird from its habita-

tion when sitting ; it defends its nest to the last extremity, strikes the invader with its

bill and wings, and makes a hissing noise ; and after every effort of defence, will suffer

itselfto be taken in the hand rather than quit." A second species of Nuthatch has

been found in Europe, and the United States of America are inhabited by several

species, but their habits appear to be very similar to those of the common bird. None

of them possess any song.

The Certhine, or True Creepers are distinguished by having the toes very long and

Fig. 263.-Foot of the Brown

Creeper ( Certhia familiaris).

long.

slender ; the outer toe, which is longer than the inner

one, united to the middle toe beyond the first joint,

and the inner one as far as the first joint. The hind

toe is very long and slender, and all the claws are long,

much compressed, and curved. The bill is usually

very slender, and considerably curved ; the wings are

long and rather rounded, and the tail is usually pretty

The toes in many cases exhibit an extraordinary degree of mobility ; the hind

toe may be placed at right

angles to its ordinary posi-

tion, and all the toes may

be twisted so as to reverse

the position of the claws.

This arrangement is of

great service to the birds

in their continual running

upon the bark of trees, on

which, like the birds ofthe
Fig. 264.-Wing of the Brown Creeper.

preceding groups, they search for the insects which constitute their principal food . The

species are not numerous, but they occur in both hemispheres, although the greater

part of them are inhabitants of the Old World. One species is found in this country-

the Brown Creeper ( Certhia familiaris, Fig.

265) . It is a very small bird, measuring

only about five inches and a half in length,

including the tail, which is rather elon-

gated. In running upon the trees it sup-

ports itself bythe tail in the same way as

the Woodpeckers, and the quill-feathers of

this organ are accordingly stiff and pointed

at the extremity (Fig. 266). The bird is

generally distributed over this countryand

the continent of Europe, and also occurs in

North America. It frequents woods and makes its nests in hollow trees, constructing

Fig. 265.-Head of Brown Creeper (Certhia

familiaris).
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it of small twigs and grass, and lining it with wool and feathers.

usually inthe month ofApril,

and lays from seven to nine

eggs. Its song is said to be

pleasing, and not unlike that

of the Golden-crested Wren.

A second European spe-

cies, the Tichodroma muraria,

or Wall Creeper, seeks its

insect food upon rocks and

old walls, to which it clings

589

It breeds early,

Fig. 266.-Tail of the Brown Creeper.

in the same way the common Creepers do to the trunks of trees . It breeds in clefts

and holes in the rocks and walls which it ordinarily frequents. It is found only in the

South of Europe, and always upon the highest mountains.

The remainder of this family is composed of three groups of small birds, which are

confined to the tropical portions of America. Of these the Dendrocolaptina , or Tree

Fig. 267.-Foot of Dendrocolaptes.

Creepers, appear to take the place of the common

Creepers in the vast forests of the South American

continent. They closely resemble the European

Creeper in their habits, running upon the trunks

and branches of trees in search of insects, which

they find in the crevices of the bark. In these

birds the outer toe is longer than the middle one,

to which it is united for some distance from the base ; the inner toe is short and slightly

united ; the hind toe is very long ; and all the claws are long, compressed, curved,

and acute (Fig. 267) .

The structure of the

tail is remarkablefrom

its adaptation to the

climbing habits ofthe

animal ; it is long and

broad, with the fea-

thers stiff and pointed,

and in many cases the

shafts of the feathers

project beyond the

webs. The form of

the bill is exceedingly

variable, this organ

beingsometimes about

the length ofthe head,

and but

curved; sometimes twice this length and curved at the extremity, and occasionally

very long and slender, and strongly arched throughout. Examples ofthe two extremes

are here represented (Fig. 268). The tip ofthe upper mandible is always entire.

slightly

Fig. 268.-Heads oftwo species of Dendrocolaptin .

a Dendrocolaptes. b Xiphorhynchus.

The tail feathers are also frequently pointed in another sub-family, that of the

Synallarina, in which the outer toe is longer than the inner one, and united to the

middle toe nearly as far as the first joint. The inner toe is slightly united at the base,
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the hind toe is long and strong, and the claws are strong and curved . The bill is not

very long, slender, compressed, and pointed ; and the tail is usually long and pointed.

These birds are found, like the Dendrocolaptinæ, only in the forests of tropical America,

where they capture insects upon the trees and bushes, and frequently also visit the

ground in search of worms, small snails, &c. They are remarkable for the large size

of their nests, that of one species measuring three or four feet in length. It is placed

in low trees or bushes, and composed externally of small sticks, so that at a little

distance it looks like a twisted mass of stalks which has been accidentally thrown into

this position . Internally it is divided by a partition into two chambers, one of which

serves as an entrance-hall, the eggs being laid upon a lining of feathers in the inner

one.

The last sub-family is that of the Furnarina or Oven-birds, in which the outer toe

is but little longer than the inner, and only slightly united at the base ; the inner toe

is entirely free. This group of small birds is very generally distributed over the

continent of South America, and some species occur in the West Indian Islands. In

their general habits the species resemble the Synallaxinæ, seeking their food, which

consists principally of insects, both upon trees and bushes and on the ground, where

they run and walk with great case. They also occasionally feed on seeds . The species

of the genus Cinclodes, inhabiting the west coast of South America, frequent the sea-

shore, where they feed partly on small crabs and mollusca. Mr. Darwin says they are

sometimes seen on the floating leaves of the Fucus giganteus, at some distance from the

shore. A species of this genus, described by Lesson under the name of Furnarius

fuliginosus, is said to be so tame that it may be almost touched by the hand ; and

Pernetty, a French voyager, states that it will almost come and perch upon the finger :

he adds, that in less than half-an hour he had killed ten of them with a little stick, and

almost without changing his position.

The typical Furnarii, to which the name of Oven-birds is properly applied, build a

very remarkable nest. It is constructed of clay, straw, and dried herbage of different

kinds, in the form of an oven, about six or eight inches in diameter, and with walls

about an inch thick. The entrance is placed on one side, and the interior is divided

into two chambers by a partition, the eggs being laid in the inner one. This curious

nest is usually placed in a very exposed situation,-as, for instance, on the branch of

a tree or the top of a paling.

In the second family of Tenuirostral birds, the Meliphagida or Honey-eaters, the

bill is rather long, curved, acute, and slightly notched at the tip ; the nostrils are

placed in a large groove ; the wings have the first three quills graduated ; the tail is

long and broad ; the tarsi short and stout ; and the toes elongated, with the outer one

always united to the middle toe at the base . The tongue is long, protrusible, and

terminated by a little tuft or pencil of fibres , which are of great service to the bird in

extracting the nectar of flowers. They are usually destitute of any song.

These small birds are for the most part peculiar to Australia, but some species are

foundin New Zealand, New Guinea, and the adjacent islands . The habits of all the

species are very uniform . They frequent the flowering shrubs and trees (Eucalypti

especially) , visiting the flowers for the sake of the pollen and the nectareous juices

secreted by them, and also in search of the small insects which are attracted to the

same situation by the same cause. Some of the larger species also feed upon fruits.

Their nests are sometimes made in bushes, sometimes suspended from the extremities

of slender twigs. They generally lay two eggs.
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Mr. G. R. Gray divides these birds into three sub-families . In one of these, the

Melithreptine, the bill is short and conical, acute at the tip , with the ridge of the upper

mandible slightly curved and its tip usually notched ; and the wings are rather long,

the fourth to the seventh quills being generally longest. These birds are confined to

the Australian continent.

In the two other groups the bill is long, slender, curved, and acute, with the tip of

the upper mandible slightly notched . Of these, the typical sub-family of the Melipha-

ginæ is distinguished by having the wings rounded, the fourth, fifth , and sixth quills

being the longest.

These birds are found in all the localities above-mentioned, and several of the New

Zealand species are considerably larger than the ordinary run of the birds of this

family. One of these, the Prosthemadera Nova Zelandia, the Poe Bird, or Tui of New

Zealand, is about the size of a Thrush, of a fine , glossy, black colour, with two small

tufts of white feathers hanging down upon the sides of the neck. These white tufts

have been compared to a pair of clerical bands, and taken in conjunction with the black

plumage of the rest of the body, have obtained for the Prosthemadera the name of the

Parson Bird. It is a fine songster, and imitates every sound that reaches its car, even

learning to speak with great ease and fluency. It is exceedingly lively and restless,

and feeds principally upon flies and small insects, which it is exceedingly expert in

catching. It also eats worms and fruits. Its flesh is said to be delicious.

Another species peculiar to New Zealand is the Pogon ornis cincta, which is remark-

able for the great length of the tufts offeathers over the ears ; these are erected when

the bird is alarmed, and give it a very singular appearance.

A remarkable Australian species is the Friar Bird ( Tropidorhynchus corniculatus),

which has the head and neck bare of feathers , and a curious tubercle at the base

of the bill. Its voice is loud and very singular, some of its notes having a certain

degree of resemblance to particular words, and several of its colonial names, such as

Poor soldier, Pimlico, and Four o'clock, have been derived from these notes. Its name

of Friar-bird alludes to its bare head, and the same character has obtained for it the

denominations ofthe Monk and the Leather-head.

Our illustrations, derived from the magnificent work on the Birds of Australia, by

Mr. Gould, give representations of two common Australian species of this group, the

New Holland Honey-eater (Meliphaga Nova Hollandiæ, Fig. 269) , and the Wattled

Honey-eater, or Brush Wattle bird ( Anthochara carunculata, Fig. 270) . The latter

bird frequents the Banksias, when these are in flower, and as the occurrence of these

trees is a sign that the land is not good for much, Mr. Gould observes that the note of

the Wattle-bird may warn the settler from making a barren purchase . This note is

described as very harsh and disagreeable, resembling the noise made by a person

vomiting ; the native name, Goo-gwar-ruck, is said to be an imitation of it.

The third sub-family, that of the Myzomeline, or Honey-creepers, is distin-

guished from the preceding by having the third and fourth quills longest. In their

habits and mode oflife they resemble the true Honey-eaters.

From the Honey-eaters we pass by an easy transition to the little gem-like Humming-

birds ( Trochilida) , the smallest and the most gorgeous of all the feathered creation. In

these birds the bill is always long and slender, sometimes straight, sometimes curved and

acute at the tip ; the lateral margins of the upper mandible are usually dilated beyond

those ofthe lower one. The nostrils are placed at the base of the bill, and covered by

a large scale, which is sometimes clothed with feathers. The wings are long and
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pointed, the tarsi very short and slender, and the toes long. The structure of the

tongue in these birds is very remarkable. It is cleft nearly to the base, and the hyoid

bone is prolonged round the skull in the same manner as in the Woodpeckers, so that

the tongue works in the tubular bill like the sucker of a pump, and in this manner

the little creatures suck up the juices of the flowers upon which they certainly subsist

CEORCE
VRASOM

Fig. 269.-New Holland Honey-cater (Meliphaga Nova Hollandia).

to a certain extent. The sternum is very large, furnished with a deep keel, and quite

destitute of notches, resembling in these particulars the sternum of the Swifts ; and as

this resemblance extends to all parts of the organs of flight, the Humming-birds and

Swifts have been placed in juxtaposition by some authors.
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In his work on the " Genera of Birds," Mr. G. R. Gray established three sub-

families inthis group ; but as he has since amalgamated the whole into a single group,

and the differences upon which the three sub-families were founded are really of

comparatively little importance, it will be unnecessary for us to enter upon their

distinctive characters.
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Fig. 270.-The Wattled Honey-eater of Australia (Male and Female) ( Anthochæra carunculata.)

These charming little creatures, the most diminutive and elegant of all birds, are

confined to the American continent and islands, and principally to the tropical parts,

although it is remarkable that the most brilliantly coloured species are not, as might

have been expected, found in the hot plains of Brazil, but at very great elevations upon

2 P
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the mountains. Their power of flight is exceedingly great, as indeed is shown at once

by the length and form of the wings, and the structure of the sternum, and they pass

the greater part of their time on the wing, flitting, like many insects, from flower to

flower, inserting their long slender

bills into the nectaries in search ofthe

juices secreted there, and the small

insects which also find a home and

sustenance amongst the delicate petals.

It has indeed been denied that the

Humming-birds take anynourishment

except the honey of flowers ; but this

opinion is contradicted by the fact

that insects are always found in their

stomachs ; and the upholders of the

insect diet of these birds have, in

their turn, disputed the fact of their

ever sucking up the nectar. It seems

probable, however, that their nourish-

mentisderivedbothfromthese sources .

M. Deville considers that their food

consists principally of insects, and

states that one species, the Trochilus strumarius, catches flies in the same manner as

the Flycatchers, perching on the tip of a dead branch, darting off in pursuit of its

prey, and returning constantly to its perch after having effected the capture.

Fig. 271.-Humming-bird (Trochilus).

They are exceedingly bold and pugnacious, often quarrelling amongst themselves

for the possession of a particular flower, and the males rarely meet without a contest.

They will also attack and frequently defeat other birds of much greater bulk ; and an

old French writer (Charlevoix) tells his readers that the Ruby-throated Humming-bird,

to which we shall hereafter refer, was able to transfix even a crow with his slender

bill, so as to bring the giant to the earth.

The nests of these little birds are, as might be expected from the size of the birds,

very delicate in their construction, especially as they never lay more than two eggs.

The nests are built in various situations, and of very different materials, as will be

seen from the following remarks by Mr. Gould, from the proceedings of the Zoological

Society. That gentleman states, that " most of the nests are cup-shaped, some being

placed in forks, some on branches, some on leaves, and some in ferns ; they are shallow

and delicately formed , ornamented in the most varied manner with feathers, or with

festoons of moss and lichen . The attachment of the lichen and other ornaments is

effected by means of fine cobwebs." He adds, that " the Hermit-birds (Phaethornis)

invariably build at the extremity of leaves, perhaps from the protection which that

situation affords against the attacks of monkeys and other predatory animals .

Oreotrochilus builds a beautiful nest, attached to the sides of rocks . Heliomaster

mesoleucus makes a nest in a beautiful species of moss, depending from the trees."

The eggs, with but one supposed exception, are always of a white colour.

Of the numerous species arranged in this family we shall only notice a few. One

of the most beautiful species is the Long-tailed Emerald Humming-bird (Trochilus

polytmus) , the male of which is furnished with a most elegant forked tail, the two

outer feathers being greatly prolonged and very slender. The whole length of the
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bird is a little more than ten inches, but about seven inches and a half of this is made

up by the elongated feathers just mentioned. The head and the back of the neck of

this little gem are deep velvet-like black ; the whole of the back, with the wing and

tail coverts golden green ; the wings and tail are purplish or bluish black. The entire

lower surface of the body is of a most gorgeous emerald green colour, except the

neighbourhood of the vent and lower tail coverts, which are black. The bill is bright

red, tipped with black, and the feathers of the back of the head are elongated, forming

a sort of crest, which can be erected to a certain extent. Mr. Gosse, who has deno-

minated this species " the gem of American ornithology," gives the following account

ofits appearance in a state of nature, in his interesting work entitled " A Naturalist's

Sojourn in Jamaica." "While I was up in a calabash tree," he says, "the beautiful

long-tailed Humming-bird came shooting by with its two long velvet-black feathers

fluttering like streamers behind it, and began to suck at the blossoms of the tree in

which I was. Quite regardless of my presence, consciously secure in its power of

wing, the lovely little gem hovered around the trunk, and threaded the branches, now

probing here, now there, its cloudy wings on each side vibrating with a noise like that

of a spinning-wheel, and its emerald breast for a moment flashing brilliantly in the

sun's ray ; then apparently black, all the light being absorbed ; then, as it slightly

turned, becoming a dark olive ; then in an instant blazing forth again with emerald

effulgence. Several times it came close to me, as I sat motionless with delight , and

holding my breath for fear of alarming it and driving it away ; it seemed almost

worth a voyage across the sea to behold so radiant a creature in all the wildness of its

native freedom."

Another charming species is the Ruby-throated Humming-bird (Trochilus colubris),

which measures about three inches and a half in length, and has the chin and throat of

a most brilliant ruby red colour. The plumage of the back is golden green, and that

of the lower surface whitish ; the wings and tail are purplish-brown. This beautiful

little bird is remarkable from the great extent of country over which it is distributed ;

instead of being confined , like most of its brethren , to the tropics, it wanders during

the summer over the whole continent of North America as far as the fifty-seventh

degree of latitude, in the territories of the Hudson's Bay Company.

The smallest species is the Mellisuga minima, a native of South America and the

West Indian Islands, which measures only an inch and a quarter in length, and is con-

sequently not larger than many of the Bees, and much smaller than some of the Moths,

which dispute with it the right of searching its favourite flowers. Its general colours

are the same as in the Ruby-throated Humming-bird, but it wants the beautiful red

throat of that species.

A fourth family is formed by the Promeropida, or Sun Birds, which have the bill

elongated, slender and usually curved throughout its length ; the nostrils placed at

the base of the bill and covered by a scale ; the wings of moderate size, and the

tarsi short and covered with broad scales. The Promeropidæ are generally magnifi-

cent birds, which inhabit the tropical regions of both hemispheres. They form two

sub-families, one of which is confined to the Old and the other to the New World.

The former, which includes by far the greater number of the species, is the typical

sub-family of the Promeropine, or True Sun birds. In these birds the bill is long,

slender, curved and acute at the tip, sometimes finely serrated on the margins ; the

nostrils are closed by a membranous scale ; the tail is usually elongated, and the central

feathers are sometimes prolonged beyond the rest. The Promeropine are principal.y
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found in the islands of the Eastern Archipelago and in India, a few species also inhabit

Africa, but none occur in the temperate regions.

These birds appear to take the place of the Humming-birds in the Eastern Hemi-

sphere ; they rival even those living gems in the brilliancy of their colours, and their

habits are very similar. In the morning and evening they are constantly seen in great

numbers in the neighbourhood of flowers, into which they thrust their slender bills in

search ofthe minute insects always found in such situations ; they will also pick small

spiders from their webs, and insects from the crevices of the wall and trees. They are

said also to subsist partly on the juices of flowers, whence the name of Sucriers, or

Sugar Birds, applied to them by some French authors. Some of these also feed upon

fruits, and Mr. Layard states that a Ceylonese species, delights in the white

viscid berries of a plant allied to the Misseltoe . Like the Humming-birds they are

exceedingly quarrelsome, fighting violently for the possession of a flower, the van-

quished bird retreating from the spot with shrill cries, whilst the conqueror takes up

his position upon a flower or stem, and swinging his little body to and fro, pours out

a note of triumph . The song is said to be very agreeable.

The nests of two species (Nectarinia Lotenia and N. Asiatica) are described by

Mr. Layard. They are elegant domed structures, generally suspended from the ex-

tremity of a twig of some low bush, and artfully covered with cobweb. In this, Mr.

Layard says, he has often seen the spider still weaving her toils, thus rendering the

deception still more effective ; and it would seem that the birds were aware of it, and

left their helper undisturbed. The entrance to the nest is usually turned towards the

interior of the bush, and is sheltered from the sun and rain by a sort of portico , which

often projects more than an inch from the walls . In this snug tenement the little

Sun-birds lay from two to four eggs, which are of a whitish colour, closely covered

with minute dusky spots, so that their general colour appears gray.

The Cærebinæ, or Guitguits, the American representatives of the Sun-birds, have

the bill straight or but slightly curved, conical and acute, with the base broad and

more or less triangular ; the tip of the upper mandible is finely notched. The nostrils

are covered by a hard scale, and the wings are rather elongated and pointed.

These birds are found in tropical South America and the West Indian Islands .

They closely resemble the Promeropina in their habits, deriving the principal portion

of their sustenance from the small insects which they find in flowers . Like the

former, they are also said to feed uponhoney. Their plumage is exceedingly beautiful

in colour, but wants the metallic brilliancy of that of the Humming-birds and Sun-

birds. Their nests are of various forms, and built in different situations . Some

species suspend their nests from the extremities of twigs, and these pendulous dwellings

are sometimes furnished with a long funnel, through which the bird enters the nest ;

other species make the nest in a bush or tree, and in this case it is usually divided

into two compartments, of which the outer serves as a vestibule, whilst the eggs are

laid in the inner one, and are thus protected from the attacks of their enemies.

The sub-order of the Tenuirostral birds is completed by the family of the Upupida,

or Hoopoes, which includes only a few species, all inhabitants of the Eastern Hemi-

sphere. In these birds the bill is long and slender, slightly curved throughout, and

with the tip acute and entire ; the nostrils are small ; the wings rounded ; the tail

long, and either rounded or even ; the tarsi short and stout ; and the toes long and

strong, the outer one united to the middle toe at the base. The claws are strong and

curved, and that of the hind toe is particularly powerful.
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In the sub-family of the Upupine or Hoopoes, the nostrils are covered with a

membranous scale, the wings are long and the bill is keeled at the base. The

crown of the head is surmounted by an elegant crest of feathers, which can be raised

at the pleasure of the bird (Fig. 198) .

Although the species belonging to this group are very few in number, they enjoy a

very wide distribution . Thus, the common European species ( Upupa epops, Fig. 272),

is found not only in Europe, where it is a bird of passage, but also in all parts of the

continent of Africa ; and is appa-

rently very generally diffused

over the Asiatic continent. This

bird, which occurs by no means

rarely in this country, especially

in the southern counties, is of an

exceedingly elegant appearance ;

it is about the size of the Missel

Thrush (twelve inches in length) ,

the head and neck are of a pale

red colour ; the fore part of the

back is light purplish-red, and

behind this it is of a reddish-

white colour, barred with black ;

thewings are black, with several

irregular white bars, and the tail

is black with a single white bar.

The crest is very elegant, being

composed of long feathers, each of which is tipped with black.

Fig. 272.-The Hoopoc (Upupa epops).

Although these birds perform a regular summer migration, proceeding even as far

north as Denmark and Sweden, it does not appear generally to visit this country for

the purpose of breeding, as, according to Mr. Yarrell, it usually occurs here in the

autumn, after the breeding season is over. Instances have, however, occurred of the

Hoopoe breeding in this country. They build in the holes of trees, forming the nest

of a few stalks of grass and feathers, and the eggs are usually from five to six in

number, and of a pale lavender-gray colour.

They inhabit the neighbourhood of woods, generally in marshy places, and seek

their food-which consists of insects and worms-principally upon the ground , where

they walk and run with great ease. They also frequently visit trees in search of food ;

and in the neighbourhood of Bordeaux they are said to be very abundant in some

marshy ground, on which numerous pollard trees are grown for the sake of the twigs,

the rotten summits of the trunks of these furnishing them with an abundant supply of

insects, amongst which ants appear to predominate. In captivity, they are said to be

readily tamed, and very amusing. Their note resembles the word hoop, pronounced

very softly and repeated rapidly, and from this the common English name of the bird

is derived. The French name, huppe, is particularly applicable, as it not only recals

the note of the bird, but also refers to its most striking peculiarity, the elegant crest

which adorns its head.

The sub-family of the Epimachine, or Plumed Birds, approaches the Birds of

Paradise in some respects, and some of the species have been described as belonging

to the Paradiseida. Like these, the Epimachinæ have the nostrils partly clothed with
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velvet-like plumes, and placed in a broad basal groove ; the wings are short, the tarsi

rather long, and the toes long and strong.

The species are very few, and almost confined to New Guinea and the adjacent

islands ; one species is found in New Zealand, and two in Australia.

Fig. 273. -Epimachus albus.

They are

exceedingly beautiful birds,

some of them rivalling the

Birds of Paradise in the

splendour of their plumage,

and some of the species are

also furnished with long

plumes similar to the well-

knownornaments ofthe Birds

of Paradise. The species

here figured (Epimachus albus,

Fig. 273) is of a fine metallic

violet-black colour, with a

broad collar of feathers mar-

gined with emerald green at

the base of the neck. The

plumes spring from the back

and rump ; they are of a

white colour, and very long,

withlong, silky, distant barbs,

and twelve of the lower

plumesare terminated bylong

filiform continuations of the

shafts, which are curved and

blackish towards the extre-

mity ; these formerly obtained for the bird the name of the Twelve-threaded Bird of

Paradise.

The Australian Rifle Birds (Ptiloris), of which two species are known, are also

exceedingly beautiful birds ; in fact, Mr. Gould regards the commonest species (Ptiloris

paradiseus) as the most gorgeous in its plumage of the Australian birds . It is of a

rich velvet-black, with the head and neck of a most brilliant bluish-green. The

feathers of the lower surface are bordered with rich olive-green, and the two central

tail feathers are metallic-green. The female is dull and sombre in its colours. This

bird is found in the south-eastern portion of Australia, where it climbs upon the

trunks of trees in the same manner as the Creepers (Certhine) , which it resembles in

its general habits . Little is known of the mode of life of the other species.

SUB-ORDER IV.-FISSIROSTRES.

General Characters.-The last group of the Passerine birds is that of the

Fissirostres, characterized by having the gape- line continued far back, usually reaching

under the eyes. They are generally insectivorous birds, and many ofthem take their

prey on the wing ; the gape is accordingly usually furnished with bristles, which, by

enlarging the space occupied by the mouth, greatly facilitate the capture of insects.

Divisions. Mr. George Gray has divided these birds into two groups, the noc-

turnal and diurnal Fissirostres, according as they are organized for pursuing their food



THE BEE-EATERS. 599

by night or by day. This arrangement, however, scarcely appears satisfactory, and

we shall therefore adopt another, which coincides pretty nearly with those of Tem-

minck and Macgillivray, except that, in accordance with the views of most modern

ornithologists, we have introduced some families of birds which those authors did not

admit amongst the Fissirostres. This applies only to the first group, in which Tem-

minck only includes the Kingfishers and Bee-eaters, to which we have added the

Trogones and Rollers ; the second group corresponds exactly with Temminck's

Chelidones.

The latter group embraces the typical Fissirostral birds ; they have the bill very

short, broad, and depressed, and the gape exceedingly wide (Fig. 199) ; their wings

are very long and pointed . In the other group the bill is more or less elongated,

strong, pointed, and scarcely if at all depressed at the base ; the gape is much narrower

than in the preceding section, and the wings are shorter and less pointed. In this

section we place four families.

Of these, the Meropidæ or Bee- eaters make the nearest approach to the Tenuirostral

birds, at the same time that in their habits they present some resemblance to the

Swallows. They have the bill elongated and curved ; the nostrils partly concealed by

short bristles ; the wings long and pointed ; and the tail long and broad, with the two

Fig. 274.-Head of the Common Bee-eater (Merops apiaster) .

middle feathers usually produced considerably beyond the rest. The tarsi are very

short and the tocs long ; the two lateral toes are more or less united to the middle one,

from which character the birds were placed by Cuvier amongst his Syndactyli.

These birds are confined to the Eastern Hemisphere, in the tropical parts of which

they are most abundant. They feed on insects, which they capture in the air, and

are especially partial to bees and wasps, whence their English name of Bee-eaters, and

the French Guèpiers. They are beautiful birds, generally adorned with bright colours,

amongst which green usually predominates.

A single species, the Merops apiaster (Fig. 275) , is abundant in the south of Europe,

and occasionally individuals stray so far to the north as to reach this country, and

specimens have even been killed in Sweden. It is a bird of passage in Europe, its

actual home being on the continent of Africa, in all parts of which it is found, even as

far south as the Cape of Good Hope.

The common Bee-eater is a very beautiful bird It is nearly eleven inches in
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length from thetip of the bill to that of the tail, which is increased in length by the pro-

Fig. 275.-European Bee-eater (Merops apiaster) .

duction of the two middle fea-

thers, although this character is

far less distinct in this bird than

in many of the exotic species.

The colour of the upper part

is brownish-red, becoming yel-

low on the rump ; the forehead

is pale blue ; a black streak

runs along each side of the

head to a considerable distance

behind the eye, where it joins

a black band which crosses the

throat, and the space included

between these black marks is

of a rich yellow colour. The

lower parts, and the wings and tail are of different shades of green.

These elegant birds cross the Mediterranean in the spring from the north coast of

Africa into the south of Europe, where they breed . They come in flocks of twenty

or thirty] together, and appear to be gregarious in their habits, as they are con-

stantly seen hawking about in company in the same manner as Swallows. Their

sociability lasts even during the breeding season, their nests , which are excavated in

banks, being frequently seen in great numbers together. Montagu says that in the

south of Russia, where they are exceedingly numerous, the clayey banks of the Don

and Wolga are excavated to such an extent as to have the appearance of honeycomb.

Their holes are about six inches deep, and lined with soft moss, on which the bird lays

from five to seven white eggs. They have a warbling note, which is uttered whilst

on the wing in pursuit of their prey.

The Bee-eaters are said to be exceedingly abundant in the island of Crete, where

they are often taken by the boys in a very singular manner. A Cicada is fastened to a

bent pin or fish-hook, which is attached to a long slender line. The insect is then

allowed to fly, and as soon as a Bee- eater catches sight of it he dashes at it, and swal-

lowing the baited hook is readily captured.

The habits of the other species of this group agree very closely with those

of the European species ; but some of the Indian species, such as the common Merops

viridis, frequently select a perch in some prominent position, whence they dash off in

pursuit of any insect that comes within sight, returning again to their perch in the

same manner as the Flycatchers . On returning to their station, Mr. Layard has

observed them beating their prey against the perch to bruise it before swallowing it.

This mode of capturing food is principally resorted to in the middle of the day, for in

the mornings and evenings these same species may be observed hawking about in

company with the Swallows.

The Alcedinida, or Kingfishers, have the bill elongated, usually straight, broad

at the base, and acute at the apex ; the wings are long and rounded ; and the tail

usually short. The tarsi are always short and strong; but the toes are elongated and

very variable in their arrangement, being sometimes placed in the ordinary position,

three in front and one behind ; and sometimes, as in the Parrots, two and two ; whilst

in some species there are only three toes, two in front and one behind.
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Of the three sub-families into which we divide this group, that of Galbulinæ, or

Jacamars, approaches most nearly to the Bee-eaters. In these birds the bill is long,

slender, straight, and pointed, or very slightly curved ; the wings are of moderate

length, with the fourth quill longest ; the tail is elongated and graduated, the central

feathers being very long, and the lateral ones rapidly decreasing in length ; the tarsi

are short, and the toes are either arranged in two pairs, or two in front and one behind,

the anterior toes being united.

The Jacamars are handsome birds, adorned with bright colours ; green being

usually predominant, as in the Bee-eaters. They are peculiar to the tropical parts of

South America and the islands of the West Indies, where they generally lead a solitary

life in the recesses of the forests, perching upon the branches of trees to look out for

insects, which they capture in the same way as the Bee-eaters. They breed in the

holes of trees.

In the sub-family of the Alcedinina or true King-fishers, the bill is long, straight,

angular and pointed, always stouter than in the Jacamars. The body is also stouter

in its form ,

and the tail is

short. The

wings are short

and rounded,

with the third,

or third and

fourth, quills

the longest ;

the tarsi are

very short, and

the toes long,

the anterior

ones sometimes

Fig. 276.- Head of the Kingfisher ( Alcedo ispida) .

two, sometimes three, in number, but always more or less united . Mr. G. R. Gray

divides these birds into two groups, the Alcedinine and the Dacelonina ; they are

distinguished principally by slight differences in the bill, which is considerably stouter

in the second group ; but as the birds agree in other respects, we have not thought it

necessary to follow this arrangement.

The habits of these birds are very remarkable. Most of them feed almost entirely

upon small fishes, which they capture by dashing into the water from some perch on

which they sit to watch for their prey, and so exact is their aim that they almost

invariably succeed in their object.

The food of the Alcedinine of Mr. G. R. Gray, in fact, consists exclusively offish ;

but the Dacelonine of the same author also feed upon small Reptiles, Crustacea, and

Insects. The species of both groups build their nest in holes, but those of the former

choose cavities in the banks of rivers for this purpose, like the Bee-eaters, whilst

those of the latter select holes in the trunks of trees. The great majority of the

species are found in the tropical parts of the world, the strictly fish-eating forms

being common to both hemispheres ; whilst those of which the diet is more mixed, are

confined to India, the Islands of the Eastern Archipelago, and Australia.

In this country we have a single representative of the group, the common King-

fisher (Alcedo ispida, Fig. 277) , which belongs to the first section. It is a most beau-
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tiful species, adorned with colours which would seem rather to belong to a tropical

bird than to one inhabiting the cold climate of our

native land. It measures about seven inches in

length ; the upper part of the head, the wing-

coverts, and a stripe on each side of the neck, are

green, covered with light blue spots ; the upper

part of the back is dark-green, the lower part and

rump bright blue ; the throat, and a streak on each

side of the neck are yellowish-white, and the

lower parts pale-chestnut. The quill-feathers of

the wings are greenish-black, and those of the tail

deep-blue. Fig. 277.-Kingfisher ( Alcedo ispida).

The Kingfisher resides in this country all the year, and although not by any means

an abundant bird, is very generally distributed all over the kingdom, except in the

extreme north of Scotland. It is a solitary bird, inhabiting the banks of small streams,

and perching upon the branches of trees overhanging the water to watch for its finny

prey. For the purpose of breeding, the Kingfishers are said to take possession of a

hole in the bank formed by some burrowing animal, and here they appear to resort to

disgorge the bones of the fishes which they have swallowed, for the floor of the holes

frequented by them is always found covered with these remains, and it is upon these

that the female lays her eggs. These are usually from five to seven in number, and of

a delicate pinkish white colour.

There appears to be some doubtas to whether the Kingfisher really adopts the deserted

hole of some other animal, as its breeding place is sometimes found in situations not

usually selected by the burrowing Mammalia. It seems certain, however, that when

they do select a ready-formed dwelling, they take some pains to adapt it to their own

convenience, as the Kingfisher's nest usually presents a characteristic form. This is

rendered especially probable by the fact that the common American species (Alcedo

alcyon), which resembles our native bird in its general habits, is known to dig to a depth

of four or five feet into the clayey or sandy banks of the streams which it frequents.

Amongst the ancients the most extraordinary ideas were entertained with regard to

the nidification of the Kingfisher ; and as these also pervade the writings of our own

older poets, some account of them may not be unacceptable. It was believed that the

bird made a floating nest on the sea, and that during the period that she was engaged

inhatching her eggs, the water always remained so smooth and calm that the mariner

might venture on his voyage without danger of being exposed to any of the dangers of

the stormy seas ; in fact, some of the ancient writers attribute to this little bird the

power of allaying the violence of the waves. The period of incubation was accordingly

known as the " Halcyon days" (Halcyon being the Greek name of the bird) , and the

same term is still often employed metaphorically to express any period of uninterrupted

happiness. Some of the modern superstitions connected with the Kingfisher are

scarce less curious ; it has been supposed that when the body is suspended by the

bill its breast will always indicate the north, that when suspended and accurately

balanced, its bill will always point in the direction of the wind, although the bird may

be kept in doors, and that the possession of its head and feathers furnished a pro-

tection against witchcraft, a security for fair weather at sea, and a certain means of

securing the affections of a coy or disdainful sweetheart. We believe these super-

stitions still hold their ground in some parts ofthe country.
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The flight of the Kingfisher, notwithstanding the shortness of its wings, is exceed-

ingly direct and rapid, and it not only takes its prey by plunging into the water from

a perch, but also by hovering over it until its prey passes beneath, and then dashing

down in the manner of a hawk. Its note is said to be shrill and piercing, and to be

frequently emitted on the wing.

The largest species of the group belong to the section including the genus Dacelo

and its allies, one of which, the Dacelo gigas, a native of Australia, measures eighteen

inches in length. These birds do not confine themselves exclusively to the banks of

rivers, but may also be met with in woods and fields, where they feed indiscriminately

upon almost any animal of suitable size . They are fine birds, and the great power of

the bill renders them rather formidable ; indeed there is an instance on record of an

Indian species, the Halcyon leucocephalus, having got the better in a contest with a

good-sized Hawk which had seized upon him, the Kingfisher giving his enemy a blow

on the breast with his bill, which compelled him to quit his hold. The note of these

birds is a sort of screaming laugh, which has obtained the name of the laughing Jackass

for one of the Australian species .

In the sub-family ofthe Bucconine, or Puff-birds, the bill is very stout and conical,

and inflated at the base, which is furnished with several tufts of strong bristles ; the

tip of the upper mandible is curved or hooked ; the nostrils are concealed by the

plumes and bristles of the forehead ; the tarsi are about the length of the outer anterior

toe, which is the longest ; and the toes are arranged in pairs, in the same way as in the

Scansorial birds, with which the Bucconinae were formerly placed. The name of Puff-

birds is given to them fromthe manner in which their plumage is puffed out ; a character

which gives them a dull, heavy appearance. This aspect is in accordance with their

mode of life, as they are solitary and melancholy birds, inhabiting the recesses of the

forests of tropical America, where they perch upon the branches of trees to look out

for the insects which constitute their food. They are said to perch in the same spot

for months together. They also occasionally creep upon the bark of trees in search of

insects, supporting themselves with the tail when in this position, like the Woodpecker.

They nestle in holes of trees.

The beautiful family of the Trogonidæ, or Couroucous, have the same tufts of

bristles at the base of the bill as the Bucconinæ, but the form of the bill is very

different. It is short, strong, broader than high, and presents a triangular outline

when seen from above ; the ridge of the upper mandible is arched, and the margins

and tip are usually toothed. The wings are of moderate size and rounded ; the tarsi

more or less clothed with plumes ; and the toes are of unequal length, and arranged in

two pairs. Their plumage is usually adorned with bright colours, and often most

brilliantly metallic ; and the beauty of their appearance is frequently greatly enhanced

by the elegance of their long tails.

They are found in the tropical regions of both hemispheres, but most of the species

inhabit South America. They frequent the thickest parts of the forests, where they

feed principally upon insects which they capture on the wing, and sometimes pick

from the bark of trees. Some ofthe species, however, derive their chief nourishment

from fruits and berries. They lay their eggs in the holes of rotten trees, upon the

débris usually found in such situations, and, like the Woodpeckers, frequently enlarge

the holes by means of their strong bills. Their cry is peculiar and melancholy,

resembling the word couroucou, which has hence been applied to them as a vernacular

name.
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The Trogons vary considerably in size, some ofthe smallest being little larger than

a Sparrow, whilst the largest appear to be about the size of a Magpie. One ofthe

largest and finest species is the Trogon resplendens, the plumage ofwhich is of a beauti-

ful bronzed golden green colour, and the two middle feathers of the tail, which are

much longer than the body and very broad, give it a peculiarly graceful appearance.

It is a Mexican bird, and its gorgeous plumes are much sought after by the natives of

that country as ornaments, but at one time they were only allowed to be worn by per-

sons ofthe highest rank.

These birds are exceedingly difficult to procure, from their usually frequenting the

highest trees of the forest, and when the collector has succeeded in shooting them they

generally lose a portion of their light plumage in their fall, whilst the extraordinary

tenderness of their skins render the operation of skinning them a most difficult matter.

The specimens of the magnificent species above referred to, are usually obtained from

the Mexican Indians, who appear to be so well aware of the almost impossibility of

skinning them that they never make the attempt, but merely dry the body within the

plumage.

The family of the Coracida, or Rollers, the last in this section of the Fissirostres,

presents a considerable resemblance to some of the Conirostral and Dentirostral

Fig. 278.-Head of the Roller ( Coracias garrula).

birds, amongst which it was in fact formerly placed. The bill in these birds is elon-

gated, broad at the base and compresssd towards the tip, which is considerably hooked

and sometimes slightly notched. The tarsi are short and the toes moderately long,

the outer toe being sometimes free and sometimes united to the middle one at the base.

The birds referred to this group by Mr. G. R. Gray form four sub-families. The

first ofthese, the sub-family of the Momotina, or Motmots, is distinguished at once by

the peculiar character of the bill, the lateral margins of which are serrated . The wings

are short and rounded ; the tail long ; the outer toe is longer than the inner one, and

united to the middle one as far as the second joint, and the hind toe is short and weak.

The tongue is pectinated, like that of the Toucans (page 245), and from this circum-
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stance some ofthe species were described as belonging to the genus Rhamphastos. The

name of Motmots applied to these birds, is said to be their denomination in the Mexican

language, derived from their peculiar note .

The Motmots are confined to the tropical regions of America and the West Indian

Islands. They are found only in the deepest recesses of the forests and about the ruins

of ancient buildings, on which, and the branches of trees, they perch in solitude, with

the head drawn back between the shoulders, and every now and then emit a sort of

hoarse croak. In the morning and evening, however, they show a greater degree of

activity in pursuit of the ' insects which constitute their principal sustenance ; these

they take by pouncing upon them after a short flight. They do not confine themselves

to such small game, and as their average size is about that of a Blackbird, they are able

to prey upon lizards and small snakes, and even occasionally upon small birds. They

are said to take these larger objects up in the bill, throw them up into the air, and

swallowthem as they fall . Fruits also form a portion of their food.

They are said generally to make their nests in the holes of trees, but Sir William

Jardine mentions that the nest of a species of this group was found in a bank of marl,

and was of a rather complicated construction . It commenced by an entrance passage

about two inches and a half in width, which ran in a straight line horizontally to a

depth of about five feet. It then turned at right angles and proceeded downwards for

about five feet more, and at this point terminated in an enlarged chamber, within which

three young were found, on the top of a mass of maggots and the remains of insects.

The Motmots are remarkable for a curious sort of mutilation which they are sup-

posed to practice on themselves. The two middle feathers of the tail are considerably

elongated, and in most specimens the barbs are wanting on a portion of the stem a little

before the tip, so that a portion of the shaft is left quite bare at this point. There

seems to be no other way of accounting for this than by supposing that the birds, pro-

bably from some mistaken notion of elegance, must have deliberately picked off the

barbs ofthe part ofthe feathers.

The best known species is the Momotus Brasiliensis, which is about the size of a

Blackbird, and of a deep rich green colour, with the forehead bluish, the back of the

head violet, and the crown black.

The Todina, or Todies, are also readily distinguished from the other members of

the group by the form of the bill, which is elongated, and exceedingly broad and flat,

so that it has been described by some authors as consisting of two thin plates ; the

upper mandible is usually obtuse at the extremity, and the nostrils are placed at

some little distance from its base on the surface of the bill . The tarsi are of moderate

length, and slender, and the outer toe is longer than the inner, but both are united to

the middle one to a greater or less extent. They are robust little birds, which have

been compared in form to the Kingfishers ; but they have the tarsi and tail consider-

ably longer than these birds, and the bill is very different.

The number of species of Todies is very small ; Mr. G. R. Gray only records four

in his " Genera of Birds." They are inhabitants of the tropical parts of America and

the West Indian islands, and feed principally on insects ; these they capture whilst

hopping about upon the branches of the trees, and also by a sudden flight, in the same

way as the Flycatchers . They also seek for worms, and even small reptiles, upon the

ground. It is on the ground also that they make their nests , in a small hole which

they excavate for this purpose, and line with dried grass and straw.

One of the best known species is the Green Tody (Todus viridis) , which is an
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exceedingly common bird in some of the West Indian islands. It is about the size of

a Wren ; all the upper parts are of a vivid grass green colour, the neck and throat are

red, the breast whitish, and the belly yellowish. It is a bold and familiar bird, paying

little attention to the presence of man, and exhibiting great confidence when in cap-

tivity, seeking its insect prey in the room with the greatest freedom. Its holes for

nestling are dug in banks to the depth sometimes of eight inches or a foot.

Nearly allied to the Todies are the Euryliimine, which appear to represent the

preceding group in India and the Eastern Archipelago. Their principal difference

consists in the structure of the feet, the outer toe only being united to the middle one.

The nostrils also are placed near the base of the bill. They are generally of small

size, but adorned with beautiful colours, and live in the most retired parts of the

countries inhabited by them, principally in marshy places and along the margins of

lakes and rivers. They are usually seen in small flocks, and feed for the most part

upon insects and worms, although the stomachs of some of the species have been found

to contain nothing but vegetable substances. Their nests, which are composed of

small twigs, are suspended from the extremities of the branches of trees, usually those

overhanging the water ; and the number of eggs is said to be only two.

In the Coracine or Rollers, forming the last sub-family of this group, the bill is

elongated and compressed, higher and more broad at the base, and distinctly hooked at

the tip, the extremity of the upper mandible overhanging that of the lower one (Fig.

278) ; the nostrils are basal, and the toes are all free at the base.

Fig. 279.-Roller ( Coracias garrula).

These birds, which are of

moderate size and usually

adorned with bright colours,

are found onlyin the Eastern

Hemisphere, and especiallyin

the warmer regions. Their

food consists of fruits and

insects. A single species,

the common Roller (Coracias

garrula, Fig. 279), occurs in

Europe, and occasionally

visits this country. It is

about the size of the common

Jay; the back is light brown ;

the head, neck, and lower

surface, bluish-green ; the

lesser wing-coverts are bright

blue ; and the quills light greenish-blue at the base, with the apical portion bluish-

black. The tail feathers are also greenish-blue, and some of the outer ones tipped

with black.

This fine bird is a native of Africa, but a great many of them make a regular

summer migration into Europe, where they breed ; some even reaching as far north as

Sweden. It is, however, of rare occurrence in these northern regions, and even in

this country is to be regarded only as an occasional visitor. It is a squalling, noisy

bird, and exceedingly shy and restless ; and these qualities, coupled with its preference

for the most secluded parts of forests, render it a difficult bird to procure. In Germany

it is said to be not unfrequent in some ofthe great forests, where it lays its eggs in the
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holes of trees, generally preferring birch trees for this purpose ; in allusion to this one

of its German names is Birkhäher, or the Birch Jay. In other countries, however, it

is stated to breed, like the Bee-eaters and Kingfishers, in holes excavated in the banks

ofrivers ; and this, from the testimony of several observers, appears to be the most

common locality. The eggs are usually four in number, and of a shining white colour.

The Roller feeds principally upon insects, which it takes in any situation ; it also

devours worms, slugs, and even small reptiles and fruits.

In the European Roller the tail is almost even at the end, although in the male the

outer tail feathers are often a little elongated ; but in some exotic species these feathers

attain a considerable length, and in the Coracias Abyssinica, they terminate in long,

slender filaments. In the genus Eurystomus, the bill, contrary to the general character

of the group, is very broad and depressed, and the birds take the greater part of their

insect food on the wing.

TheWith these birds we conclude the first section of the the Fissirostral birds.

second, including the typical Fissirostres, is divided into three families, the Hirundinide,

the Cypselide, and the Caprimulgidæ,

the members of the third being

readily distinguishable from those of

the two former by their manifest

adaptation to nocturnal or crepuscu-

lar activity.

The Hirundinida, or Swallows,

have a short, depressed, and some-

what triangular bill, with a very

wide gape, furnished with short

bristles. The nostrils are rounded

and of moderate size : the wings

Fig. 280.- IIend and Foot of the House Martin

(Hirundo urbica).

(Fig. 281 ) long and pointed, with the first quill longest ; the tail is more or less forked,

Fig. 281.- Wing of Martin (Hirundo urbica).

and the feet are of the ordinary

form of those of the Passerine

birds, with three toes before and

one behind. Their sternum also ,

as in the majority of the Passeres,

exhibits a notch on each side

behind, and their trachea is fur-

nished with muscles at the inferior larynx so that they are enabled to produce a modu-
lated song.

The Hirundinidæ are slender and elegant little birds, possessing great power of

flight, which is not only shown in the swiftness with which they dart along, but also

in the readiness with which they turn in the air in every direction, a faculty which

renders their evolutions, when engaged in the capture of their insect prey, exceedingly

graceful. Their nourishment consists exclusively of insects, which they take on the

wing; and they are usually seen in the neighbourhood of water, the numerous insects

hovering over which afford them an inexhaustible supply. They drink on the wing

by sweeping close along the surface of the water, and some of the species also wash

themselves by a sudden plunge into the water. They are for the most part inhabitants

of the tropics, and those species which breed in temperate climates always migrate to

more genial regions at the approach of winter. They breed sometimes in holes, and
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sometimes build a nest against the side of a rock or building, or upon the trunks of

trees . In these cases their dwelling is usually formed of mud.

Three species are regular summer visitors to this country, and the winter residence

of all of them is on the continent of Africa ; but they also occur in Asia, and have

been killed in India. They all arrive in this country from the beginning to about the

middle of April, and appear to take their departure towards the end of October. They

cross the channel either singly or in small parties of rarely more than two or three

together, and it is remarkable, considering their great power of wing, that they arrive

apparently quite as completely exhausted as other migratory birds whose endowments

in this respect are far inferior. Thus the channel fishermen say that the Swallows

often alight upon their boats when at a short distance from land, especially in hazy

weather ; and that they appear so much fatigued, that they can scarcely fly from one

end of the boat to the other when an attempt is made to capture them . In fine

weather they are sometimes seen to drop upon the water with their wings expanded,

and soon afterwards to fly off again apparently refreshed by their bath . They appear

to return every year to the same locality, and even to the same nest. It was at one time

generally supposed that the Swallows passed the winter in this climate in a state of

torpidity, some persons believing that they retired into holes and caverns at this

season, whilst others maintained that they clustered together upon the ends of the

twigs of trees overhanging the water, which were thus dragged beneath the surface by

their weight, so that they passed the winter submerged . Of these notions the second

is evidently absurd, and the first is now regarded as untenable.

Ofour British species, two are remarkable for their attachment to the vicinity of

human habitations, upon some part of which, in fact, they generally build their nests.

One of them, the Hirundo rustica, is commonly called the Chimney Swallow, from its

so frequently building its nest in the interior of chimneys, generally a few feet from

the top ; it by no means confines itself to this situation however, but will build in

almost any place to which it can have access, as in old wells and the shafts of mines,

or amongst the rafters of barns and sheds. The bird generally selects some place

where a salient angle furnishes a good support for its little edifice, which is con-

structed of small pellets of soft earth or clay plastered together, and bound by the

addition offragments of straw and grass. It forms an open cup, the bottom of which

is lined with feathers, and upon these the female lays from four to six white eggs,

spotted with ash colour and red. When the young are hatched the parents are most

assiduous in their attention to their wants, visiting the nest with food about once in

every three minutes throughout the day. When the young are ready to leave the

nest, the old birds still attend to them for a time, and, as described by Gilbert White,

"the progressive method by which the young are introduced into life is very amusing.

First, they emerge from the shaft with difficulty enough, and often fall down into the

rooms below ; for a day or so they are fed on the chimney-top, and then are conducted

to the dead leafless bough of some tree, where, sitting in a row, they are attended with

great assiduity, and may then be called perchers. In a day or two more they become

flyers, but are still unable to take their own food ; therefore they play about near the

place where the dams are hawking for flies ; and when a mouthful is collected , at a

certain signal given, the dam and the nestling advance, rising towards each other, and

meeting at an angle ; the young all the while uttering a little quick note of gratitude

and complacency."

The Swallow produces two broods in the season, and it not unfrequently happens
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that the second brood is not ready to leave the nest when the period of emigration

arrives ; and so strong is the instinct which prompts the birds to undertake this

journey that they have been observed to leave their unfledged young to perish. The

male Swallow is a sweet songster, and sings both perching and flying. In confine-

ment he is very tame, and in his natural state is an exceedingly courageous bird,

attacking birds of prey with great courage, and occasionally striking at cats when they

climb to the roof of the house and appear to be getting too near his nest. At the

approach of one of these enemies, the Swallow sounds the alarm, and immediately all

the Swallows and Martins within hearing flock to the attack, when, if it be a hawk,

they pursue him until they have driven him out of the neighbourhood, pouncing down

upon him from above, and rising again perpendicularly in perfect security. The

Swallow is readily distinguished by its very elongated forked tail, which measures

more than half its total length, and by the brownish-red colour of the forehead and

throat.

The Martin (Hirundo urbica, Fig . 280) , is a rather smaller bird than the Swallow,

has the tail much shorter and less forked , and is destitute of the brownish-red marks

upon the head and throat . It is even more familiar than the Swallow, not only

breeding like it in the neighbourhood of human habitations, but even in the heart of

large towns, a situation in which its congener is rarely if ever seen. In its habits it

closely resembles the preceding species ; but its nest, instead of being built in the

interior of buildings, is always placed upon the outside , usually under the projecting

eaves, or in windows and doors. The nest is formed of soft earth or clay, and is of a

hemispherical form. It is lined with a little hay and a few feathers, upon which the

female lays four or five white eggs.

The Sand Martin or Bank Martin (Hirundo riparia) , is the smallest of our British

Swallows, and is less known than either of the preceding species, as its habits do not

lead it so immediately into the neighbourhood of houses. The nest is formed in the

high banks of rivers , in sand-pits, and similar situations, in which the little bird

digs most perseveringly until it has excavated a gallery of two feet, or even more, in

depth, at the termination of which the eggs are laid upon a small bed of hay and

feathers. The galleries are beautifully circular, and usually wind a little towards the

extremity ; and the dexterity of the little miner is such as to excite the highest

admiration at his workmanship . The eggs, like those of the House Martin, are white.

Like that bird, also, it is very mute. It occurs also in North America.

Of the North American species, one of the best known is the Purple Martin (Progne

purpurea), which is a regular summer visitor to the United States, by the inhabitants

of which it is universally regarded as a favourite,-so much so that in every part of

that country it is the practice to put up conveniences for it to nestle in, sometimes a

box or hollow gourd on the top of a pole or sign-board, and sometimes a more compli-

cated arrangement of apartments resembling a pigeon -house. In the absence of any

such preparation for their reception the birds will build in any hollow about the

houses, and occasionally find their way into pigeon-houses, where they will take pos-

session of a whole tier of nests, and never suffer the least intrusion from the rightful

inhabitants of the place. The flight of this bird is very swift and elegant, and he is

one of the most determined enemies of the birds of prey to be found in the United

States. Wilson says, the Purple Martin, " like his half-cousin the King-bird ( Tyrannus

intrepidus), is the terror of Crows, Hawks, and Eagles. These he attacks whenever

they make their appearance, and with such vigour and rapidity that they instantly have

29
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recourse to flight. So well known is this to the lesser birds and to the domestic

poultry, that as soon as they hear the Martin's voice engaged in fight all is alarm and

consternation. To observe with what spirit and audacity this bird dives and sweeps

upon and around the Hawk or the Eagle is astonishing. He also bestows an occa-

sional bastinadoing upon the King-bird whenhe finds him too near his premises, though

he will at any time instantly co-operate with him in attacking the common enemy."

It is to this habit that the bird is greatly indebted for the favour shown to him in all

quarters, as the establishment of a colony of Martins in the vicinity of the farmer's

homestead would be quite sufficient to protect the denizens of the farm-yard from the

depredations of predaceous birds. The Purple Martin is about eight inches in length,

and entirely of a fine purplish-blue colour, with violet metallic tints, except the quill

feathers of the wings and tail, which are brownish-black; the female is blackish and

grayish-brown, tinged with blue. Specimens of the bird have been shot in this

country.

Several other species of Hirundinidæ visit the United States every summer, their

winter quarters being probably the tropical parts of South America. One of these,

the Hirundo rufa, which is very nearly allied to our H. rustica, and was indeed formerly

regarded as the same species, is there called the Barn Swallow, from its constantly

building its nest on the beams and rafters in barns, sheds, and similar places. It is

regarded with almost as much favour as the Purple Martin, although, from its nest

being composed of mud, it does not require any such inducements to build in the

neighbourhood of man that we have seen to prevail with that bird, and Wilson says

that scarcely a barn to which they can obtain aceess is without them. The same

author adds that the proprietor of a barn in which there were upwards oftwenty nests

assured him, "that if a man permitted the Swallows to be shot his cows would give !

bloody milk, and also that no barn where Swallows frequented would ever be struck

by lightning."

Another species, the H. viridis, which has been considered identical with our

House Martin, is also abundant in the United States, where it forms its nest in similar

situations to those selected by the Purple Martin. "For some time before their

departure," according to Wilson, " they subsist principally on the myrtle berries

(Myrica cerifera), and become extremely fat ."

Several species are found in the East Indies, some of which are permanent residents

Fig. 282.-Head of the Common Swift (Cypselus apus).

there, whilst others disappear during the hot season, probably migrating to the tem-

perate parts of Asia. Their habits are the same as those ofthe British species. Some



THE SWIFTS. 611

of them breed in the holes of walls and similar situations, others, like our Sand Martin,

burrow into the banks.

The Swifts, formerly included amongst the Swallows, and placed as a sub-family

of the Hirundinidæ by Mr. G. R. Gray, appear to possess distinctive characters of

sufficient importance to entitle them to rank as a separate family-that of the

Cypselida. They resemble the Swallows in their general form, and the structure of

the bill (Fig. 282) , is very similar ; but the feet are different from those of any other

bird, all the four toes being directed forwards (Fig. 283) . The

nostrils are very large, oblong, and furnished with an elevated

margin, and the wings are extremely long and narrow (Fig. 284).

The Swifts also differ from the Swallows in the structure of the

trachea, the inferior larynx being destitute of those muscles

which confer their powers of melody upon the true singing

birds, and this has induced some naturalists, who have adopted Fig. 283.-Foot of the

the characters derived from the presence or absence of these

peculiar organs as a means of dividing the Passerine birds into two sections, to place

the Swifts and Swallows at a considerable distance apart. According to the views

Common Swift.

Fig. 284.-Wing ofthe Common Swift.

of these authors , the nearest allies of the Swifts are the Humming-birds , with which

they also agree in the structure of the sternum, which is destitute of posterior notches

in both groups.

In their habitsthe Swifts closely resemble the Swallows, but perhaps even excel those

active and graceful birds in activity and swiftness of flight. Like the Swallows, they

feed exclusively on insects, which they capture on the wing, and, like them, they are

also, for the most part, migratory birds, passing the winter in warm climates, and

advancing into the more temperate regions as the heat increases. The European

species remain in their summer haunts for a shorter period than any other migratory

birds, leaving for the south long before the Swallows. They nestle, for the most part,

in the holes ofbuildings, or in the crevices of rocks.

The Swifts are generally distributed in all parts of the globe, but only two species

occur in Europe, and of these only one is found commonly in this country. This is

the common Swift (Cypselus apus, Fig. 282) , a small bird about seven inches and a half

in length, with a forked tail ; the plumage is blackish-brown with a green gloss, and

the throat is grayish-white. It is found abundantly in all parts of the country, and

may be seen, sometimes in great numbers, hawking about in the air in search of

insects, especially in the morning and evening. Whilst thus engaged their evolutions

are most interesting ; they dart along with extreme rapidity, turning and winding in

the air with a facility which is perfectly astonishing, and continually uttering a shrill

scream, which is their only note. The insects on which they feed are very small, and

they generally collect a considerable quantity in their mouths before swallowing them ;

the prey being prevented from escaping by a viscid secretion produced by peculiar
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glands, which lines the interior of the mouth. From the extreme shortness of the legs

the Swifts are almost incapacitated from walking, but their feet form admirable cling-

ing organs, which are of great advantage to them in getting into the holes and crannies

in which their nests are placed. From the same cause also they are unable to rise from

a flat surface, and this prevents their collecting the straws and feathers of which their

nests are composed by alighting on the ground, as is done by most other birds . These

materials are therefore picked up with the greatest dexterity as the bird sweeps swiftly

along close to the surface of the ground, and then conveyed at once to the hole selected

for a breeding-place, in a steeple or tower, or in the face of a rock, and usually at a

great height. The nest is bulky and rather clumsy ; the eggs two or three in number,

and of a pure white colour ; and the birds, unlike the Swallows, produce only a single

brood in the season. Like the Swallows they are said to return annually to the same

breeding place, and even to make use of the same nests which had served them

previously.

Of the second species, the White-bellied Swift ( Cypselus melba, Fig. 199) , only a few

specimens have been killed in this country, but in the southern parts of the continent

it occurs abundantly every year. It may readily be distinguished from the common

species by its larger size and the whiteness of the lower surface ; the plumage of the

upper parts are of a grayish-brown colour. Its habits are the same as those of the

common species, and, indeed, all the birds of this family agree so closely in this respect,

that with very few exceptions one description will apply generally to the whole.

Amongst these exceptions we may notice that many, perhaps most, of the exotic

species, such as the Indian Cypselus affinis, the Tachornis phœnicobia, or Palm Swift of

Jamaica, and even the North American Chimney Swift (Acanthylis pelasgia) rear two

or three broods in a season ; and that the nests of some of the species, such as the

Jamaica Palm Swift just referred to, and the Indian Palm Swift ( Cypselus Batassiensis) ,

and the species of the genus Deudrochelidon, attach their nests to the trunks of trees.

Some ofthe species, also, like our common Martin, construct their nests ofmud, but these

habitations are usually composed of the same materials as those of the common Swift,

more or less agglutinated together by the viscid secretion produced by the peculiar glands

of the mouth. The nests of the common Swift generally exhibit this character to a

certain extent, but many of the species, especially those which attach their nests to the

surface of the supporting body, make a much greater use of the glutinous secretion, and

in some species of the genus Collocalia, this constitutes the great bulk of the nest.

To this genus belongs the Esculent Swallow as it is called ( Collocalia esculenta), the

principal fabricator of the celebrated bird's nests which enjoy such a high repute

amongst the Chinese for their excellence as an article of food . These nests are com-

posed of a mucilaginous substance, usually more or less mixed with fragments of grass,

hair, and similar materials ; they are attached to the surface of rocks in caverns, and

the birds always build in great numbers together in the same cave. It was formerly

supposed that the mucilaginous matter employed in the construction of the nests, was

obtained from seaweeds eaten by the birds, and from this belief Thunberg gave the

name of Hirundo fuciphaga to one of the species, but it is now ascertained beyond

doubt, that the substance in question is secreted by greatly developed salivary glands.

The birds which build these nests, of which there are two or probably more species,

are found in great abundance in all parts of the Eastern Archipelago, and also on the

continent of India ; they are collected in great quantities and constitute an important

article of commerce with China.
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Almost all our knowledge of the mode in which the harvest of nests is managed, is

derived from the Island of Java, which produces about 200 peculs, or 256 cwts.

annually. The nests are collected in Java at three different periods, namely in March,

October and December. The interval of six months, from March to October, gives the

birds time to rear two broods, and the quantity of nests is consequently greater than

at the other two periods of collecting, but the produce is generally of inferior quality ;

the intervals of three months, between the collection in October and that in December,

and again between the latter and that in March, scarcely allows the birds to get their pro-

geny out ofthe nests, and many young birds are accordingly destroyed at these periods,

but the nests are of superior quality and very white. The prices paid for these nests

in the Canton market vary greatly according to the quality ; those of the best and

purest sort fetch the enormous price of 3,500 Spanish dollars the pecul, or about £5

10s. per pound ; the second quality produces 2,800 Spanish dollars per pecul, and the

third not more than 1,600 dollars. In some parts of China, however, as much as £9

has been paid for a catty of bird's nests, or rather more than 1lbs. These expensive

articles offood are principally employed in making soup, but they are also made use of

in various ways, and are regarded as a great delicacy by the Chinese epicures. They

are also highly valued from a belief that they have an aphiodisiac effect upon the

consumer.

The last family of the Fissirostral birds is that of the Caprimulgida or Goatsuckers.

These birds form the tribe of Fissirostres nocturnæ of many authors and may readily be

distinguished from the Swallows and Swifts, with which they are nearly allied, by the

large size of the eyes and the softness of their plumage, characters which they possess

in common with the generality of night-flying birds. The bill is short, depressed, and

very broad, with an enormously wide gape, which extends completely beneath the eyes

and is bordered by long stiff bristles ; the tarsi are short and the toes rather long and

strong ; the hind toe is united at the base to the inner one. The wings in this family

Fig. 285.-Wing ofthe Goatsucker. (Caprimulgus europæus).

are long and pointed but considerably shorter and broader than in either of the preced-

ing groups (Fig. 285).

In the typical sub-family of the Caprimulginæ or True Goatsuckers, the bill is very

short and weak ; the tarsi are short, and frequently covered with plumes, and the

lateral toes are equal in length and shorter than the middle one, which is furnished with

a pectinated claw (Fig. 286) . These birds are found in all parts of the world, and the

habits of all the species are exceedingly similar. They all fly about in the dusk, and

sometimes well on into the night, seeking the insects, principally moths and beetles

which select the same period of the day for their rambles, and in pursuit of these their

volutions are as active and elegant as those of the Swallows. Their soft plumage,
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enables them to fly noiselessly through the air, andtheir large eyes, by collecting a great

Fig. 286.-Foot of the Goatsucker. (Caprimulgus europeus).

quantity of light, confer

upon them the power of

perceivingtheir insect prey,

whenthe shades of evening

have entirely concealed it

from ordinary visual organs.

The enormous width of the

gape, (Fig. 287), enlarged as it is by the long stiff bristles which spring from each side

of the upper mandible, is of great service to them in capturing their prey, but the

statement of some authors,

that the Goatsuckers fly with

their mouths wide open

appears tobe entirely destitute

of foundation. Their feet are

very short and weak, and not

fitted for perching in the

ordinary manner, so that the

birds usually rest upon the

branches of trees in the direc-

tion oftheir length, crouching

down upon them as if fearful

of falling off. They also

frequently settle on the

ground, and are fond of bask-

ing inthe sun in this position;

when thus engaged they are

said to lie so close that they may almost be trodden under foot before they will rise.

The weakness of their legs also renders them almost incapable of walking, and their

utmost efforts in this way can only produce a sort of hobble. The Goatsuckers

nestle on the ground, usually under the shelter of a bush, but they make scarcely any

nest. Their eggs are usually two in number.

Fig. 287.-Head of the Goatsucker. (Caprimulgus europeus).

The use of the singularly pectinated claw on the middle toe of these birds has not

yet been satisfactorily made out, although several naturalists have put forward different

theories upon this subject. The most commonly received opinion is that the bird uses

the toothed claw as a sort of comb to clear away the fragments of its food from the

bristles surrounding the gape, but this, as shown by Mr. M'Gillivray, is hardly a satis-

factory explanation of the facts ;-White of Selborne supposed from some of the actions

of a Goatsucker observed by him whilst engaged in hawking about after insects, that the

bird caught its prey with its foot and afterwards put it into the mouth, and he con-

sidered that the serratim of the claw would enable it to grasp a large and active insect

more firmly. This view has not been confirmed, and Goatsuckers in captivity have

never been seen to take their prey with the foot.

Only a single species of this group is found in Britain ; it is the common Goat-

sucker (Caprimulgus europeus, Fig. 287) . Like its allies the Swallows, it is a bird of

passage in Europe, ariving from Africa about the month of May, and again taking its

departure about the end of September. It is found in all parts of Europe and also ex-

tends over the whole of the north of Asia. In this country it is found principally in
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open grounds, such as commons covered with furze and ferns, generally in the neigh-

bourhood of trees, around which it often flies in the evening in pursuit of insects. Its

food consists principally of beetles and moths, frequently of considerable size ,-the

remains of the common Dor-beetle (Geotrupes stercorarius) and of the Cockchafer

(Melolontha vulgaris) being often found in the stomach. When flying it occasionally

emits a shrill whistling cry, but its more common note is a peculiar whirring sound

which has been compared to the noise produced by a spinning-wheel . It is to this

note that the bird is indebted for its name of Nightjar or Nightchurr. The eggs are

laid onthe bare ground, usually under the shelter of a bush, or amongst heath or ferns ;

the eggs are two in number, of a white colour, clouded and veined with gray.

The name of Goatsucker given to this bird is of very ancient origin, being identical

in meaning with the Caprimulgus of the Romans and the Egotheles of the Greeks.

It alludes to a general belief which prevailed amongst the ancients, and has probably

come down to our own times, that this bird sucked the teats of goats, and on this ac-

count it appears to have borne by no means a good character in former days.

The exotic species of this group agree in almost every particular of their habits

with our native species. In North America several species are found. Like the

European Goatsucker they are migratory birds, arriving in the United States in May

and quitting them in September. Two of them are well known birds by name even

in this country, namely the Whip-poor-Will (Caprimulgus vociferus) and the Chuck-

Will's-Widow (C. carolinesis) so called from their peculiar notes, which are said to

resemble these words very closely.

The

A second subfamily is that of the Podagerinæ, a group of birds very nearly allied to

the true Goatsuckers, but differing from them in the structure of their feet, the tarsi

being usually rather long and the inner toe longer than the outer one.

middle toe, as in the Caprimulginæ, has a serrated claw, and the bill is much depressed

and weak. These birds are found in South America and Africa, but scarcely anything

is known of their habits. The species of the genus Podager, the South American forms

ofthe group, are said to fly in large flocks in the day time and to nestle like the Goat-

suckers on the ground.

The last subfamily is that ofthe Steatorninæ or Oil birds, in which the bill is strong,

curved and hooked, with the gape very wide and the base covered with feathers and

bipectinated bristles . This group includes some of the most remarkable birds in the

family, and amongst these the Steatornis caripensis -the Guacharo bird or Oil bird of

South America-must take the first place. It is a large bird, about the size of a fowl, and

like the rest of the Caprimulgidæ is strictly nocturnal in its habits, passing the day, and

breeding in dark caverns from which it only issues in search of food in the twilight .

Its food however is very different from that of its allies ; it consists of fruits and seeds;

and the Indians assured Humboldt that the bird never pursues insects . The young be-

come exceedingly fat ; and at a certain season they are collected by the natives and

boiled down for the sake of their oil, which is said to resemble olive oil and to be of

such an excellent quality that it will keep for more than a year without becoming rancid.

The birds make a horrible noise when their caverns are invaded, and their abodes are

generally regarded with a superstitious dread by the Indians, who belive that the spirits

of their ancestors dwell in the recesses of the caverns inhabited by these birds ; and in

their pursuit of the young birds for their " oil harvest," as they call it, they seldom

venture far from the entrance. The Guacharo bird is found not only on the continent

of South America but also in the Islands of Guadaloupe and Trinidad.
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The species of the genus Nyctibius, which appear to resemble the common Goat-

suckers in their general habits, are found both in America and Africa. One species

the Nyctibius jamaicensis or Potoo, is said by Mr. Gosse to be rather sedentary in its

disposition, perching on a post or dead tree to look out for passing insects, which it

captures by a short flight and then returns to its post of observation.

The remainder of the group consists of species inhabiting Australia and the Islands of

the Indian Archipelago, which differ in some respects fromthe true Goatsuckers, especially

in their mode of nidification ; their eggs are laid either in the holes of trees or on the

branches ; in the former case they make scarcely any nest. One species, the Podargus

humeralis, a native of Australia, has the power of shifting the outer toe backwards, and

is said to capture its insect prey by creeping about the trees ; another, the Podargus

Cuvieri, is more active, and takes its food on the wing like the other Goatsuckers. It is

the More Pork Bird of the Australian colonists, so called from a resemblance in its note

to the words more-pork, and, according to Mr. Gould, it is regarded like the owl, as a

bird of ill omen. With these nocturnal Fissirostral birds the great order of Passerine

birds concludes, and we pass from them by an easy transition to the Owls or nocturnal

birds of prey with which we commence the next order.

ORDER VIII.-RAPTORES.

General Characters.-Amongst the Passerine birds we have met with not a few

instances of species which are exceedingly predaceous in their disposition , destroying

not only insects and worms, which in fact constitute a considerable portion of the food

of most of the species , but also tyrannizing over the smaller birds and other vertebrated

animals in a style which would justify us in applying to them the denomination of birds

ofprey. It is however in the present order that we find the powers of destruction

developed to the fullest extent, and the whole structure of the Raptorial birds is evidently

adapted to theincessant warfare which they wage with their neighbours. Nevertheless

some of these birds are of a peaceful nature, and feed exclusively upon the bodies of

animals which they find already dead, although in all their characters they are unmis-

takeable members of this order.

Amongst these distinctive characters the most important are those furnished by the

bill and feet. The former of these organs, is always rather short and strong, with the

upper mandible longer than the lower one, strongly hooked at the tip, or curved

throughout its whole length, very sharp at the point and frequently armed with teeth

on the margins. The base of the bill is covered by a cere in which the nostrils are

pierced. The feet are usually short and powerful, composed of four toes, armed with

long, curved and acute claws. With these the predaccous birds seize their prey in a

deadly grasp, and with these they hold the victim whilst the powerful bill is engaged

in tearing off portions of its flesh.

The other parts of their organization exhibit the same adaptation to a piratical

mode of existence. The wings are always of large size, and often of extraordinary

length, giving the birds an astonishing rapidity of flight ; it has been calculated that

some ofthe Falcons progress through the air at the rate of at least sixty miles an hour,

under ordinary circumstances, but, when in immediate pursuit of their prey, they are

supposed sometimes to attain at least twice this speed . The tail is long and broad, usually

composed of twelve feathers ; it is sometimes rounded and sometimes forked at the end.

The tarsi are rarely furnished with scutella as in the Passerine birds, but these and

the toes are generally covered with a reticulated skin, although in some cases a few
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scutella are found upon the front of the tarsi and the upper part of the toes . The

latter are arranged three in front and one behind, and the anterior toes are usually

united at the base by a short membrane, except in the Owls, in which the outer toe is

capable of being turned backwards and the inner one alone is united to the middle toe

by a membrane. In some instances the feet are feathered down to the toes.

The Raptorial birds are very generally distributed over the globe. They vary

greatly in size, but the majority feed upon the flesh of animals which they capture for

themselves ; some ofthe smaller species however condescend to prey upon insects.

Divisions. These birds form three families, which may be arranged in two

sections or tribes, the Nocturnal and Diurnal rapacious birds. The former of these

sections only includes a single family, that of the Owls ; the second includes the Vul-

tures and Falcons.

The family of the Strigide or Owls, is distinguished from the other rapacious birds

by many characters both external and anatomical, in fact the peculiarities of their

external appearance are so striking that

scarcely any one could fail of recognizing

an Owl at the first glance. Amongst

these superficial characters, those which

have reference to the nocturnal habits of

the birds catch the eye at once. These

consist in the peculiar texture of the plu-

mage, which is exceedingly soft and downy,

rendering the flight of the Owls, when en-

gaged in their nocturnal rambles, perfectly

inaudible, and in the extraordinary size of

the eyes, which are fixed in the orbits in

such a manner as to look almost directly

forward, and the peculiar vacant stare of

which, when the birds are exposed to the

Fig. 288.-Head of the Little Horned Owl.

(Scops Aldrovandi).

light of day, usually give them a most ludicrous appearance. The ears also are of large

Fig. 239.-Head and ear of the Barn Owl. (Strix flammea) .

feathers extends entirely round the eyes, and the

size (Fig. 289) frequently very

large, and often furnished with

a sort of operculum or lid. All

these characters we have already

seen to belong also to a greater

or less extent to the Nocturnal

Fissirostral birds, forming the

family of the Goatsuckers (Cap-

rimulgida).

The head is always of large

size and covered with feathers,

which onthe face are ofa peculiar

hairy texture and arranged in a

radiating manner round each eye,

so asto form a sort of disc on each

side of the face . In some cases

this radiating arrangement ofthe

disc is then said to be complete ;
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but in others the upper part of the disc is wanting and it is then called incomplete.

The superciliary ridge which forms the projecting eyebrow in the Falconida, is want-

ing in these birds. The bill is short, compressed, curved and hooked at the tip ; its

base is concealed by projecting bristles and by the facial feathers, and covered by a

cere, near the anterior margin of which the large nostrils are situated.

The wings are of moderate length, broad and rounded, and the birds do not possess

the power of flight in nearly the same degree of perfection as their near allies the

Hawks and Vultures, -and in accordance with this diminution of power in the anterior

members, the sternal apparatus is found to be smaller and slighter in its construction

than in the other Raptorial birds. The legs however are short, stout and powerful, and

Fig. 290.-Foot of the Long-eared Owl. (Otus vulgaris).

the toes are armed with strong acute claws (Fig. 290) . The tarsi are almost always

clothed with feathers, which also extend nearly to the extremities of the toes, which

are here furnished on the upper surface with a few scales ; the feathers of these parts

are frequently destitute of barbs, so that the feet appear to be covered with hair. The

outer toe, as has already been stated , is capable of being turned backwards, so as to

give the foot a resemblance to that of a Scansorial bird.

The Owls also differ remarkably in the structure of the intestinal canal from the

other members of this order. The mouth is wide and leads into an oesophagus which

is also of considerable dimensions, but which leads directly to the stomach, without

being dilated into a crop . The intestine is short and furnished with two coca of con-

siderable size .

With but few exceptions the Owls are strictly nocturnal in their habits, and the

more typical species are confused and helpless when exposed by accident to the glare of

day. They prey generally upon small Vertebrate animals, principally birds and quadru-

peds, and some are also expert fishers . They also share with the Goatsuckers in the

destruction of the larger species of night-flying insects, such as moths and large beetles.

Their treatment of their prey depends greatly upon its size ; if it be small they trans-

fer it at once from their claws to their bill and swallow it whole, but ifthey sieze upon

a booty which is too large to be disposed of in this manner, they carry it off to some

resting-place, where they tear it to pieces and thus devour it. The indigestible portions

ofthe prey, such as feathers, bones, &c. , are collected into small pellets in the stomach

and disgorged.
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They are solitary birds, which retire during the day to holes in trees, rocks or old

buildings, where they roost and breed. With the twilight their activity commences

and they then take their noiseless flight in search of food, and as this consists to a very

considerable extent of the small animals which, under the denomination of vermin, are

generally regarded as enemies to the human race, the Owls should be placed amongst

the number of our friends, instead of being looked upon, as they are by many with

a superstitious eye, as ominous of some dire calamity. It must be confessed indeed

that their voices are none of the sweetest, and the superstitious peasant who hears the

Owl shrieking about the village churchyard or in some solitary place, when every

other sound is hushed, may perhaps be excused for feeling some little awe on the

occasion.

Although these birds are exceedingly similar in their habits, they have been divided

into four subfamilies, of all which we have British representatives. The first is that

of the Strigine or True Owls, in which the head is smooth, destitute of horn-like tufts

offeathers, and the facial discs are complete. To this group belongs the commonest of

our native species, the Screech or Barn Owl ( Strix flummea) a permanent resident in

these Islands, which is found abundantly in most of the cultivated parts of the country,

where the corn-fields and stack-yards furnish it with a plentiful supply of the mice on

which it preys. Some idea of the number of these creatures which this Owl destroys,

may be formed from the fact that the indigestible remains of eight or ten of them may

be found in the stomach at once, and when they have young they are said by Mr.

Waterton, to bring in a mouse every twelve or fifteen minutes. According to the

observations of the same naturalist, a pair of these birds which he placed in a hole of

an old gate-way, had accumulated in sixteen months more than a bushel of pellets con-

taining the skeletons of the mice which they had consumed . Nevertheless as the Barn

Owl is supposed to do some little injury to the game, it is exposed to constant persecu-

tion at the hands of sportsmen and game-keepers, and its remains may often be seen

nailed to the wall amongst the other trophies of the skill and activity of the latter.

This bird has also been seen to capture fish by dropping suddenly upon them in the

water. The general note of the Barn Owl is a screech, and although some observers

have stated that they have heard it hoot in the same manner as some of the other Owls,

there appears still to be some doubt upon this subject.

Its nest is made in the hole to which the bird usually retreats to roost. It is of a

very slight construction, sometimes scarcely deserving the name of a nest, and in it the

bird lays from three to five eggs of a white colour. The breeding season extends over

a considerable period, as young birds have been found in the nest as early as July and

as late as December. It appears that the eggs of the second and third broods are laid

before the young birds of the former broods have left the nest, and it is probable that

the warmth of the latter serves materially to assist in the hatching of their younger

brethren. In a case of this kind recorded by Mr. Blyth, three broods were observed to

be reared in the same nest, which at last contained six young birds of three different

ages . The Barn Owl is found in all the temperate parts of Europe, in the southern parts

of Asia, and in Africa as far south as the Cape of Good Hope. It is also said to occur

in the United States of America,

The species of this sub-family, although not very numerous, are generally distributed

in all parts of the globe, but their habits are everywhere nearly the same. AJavanese

species, the Pholidus badius or Wowo-Wiwi, which resides in the thickest forests of that

Island, the haunts of the Tiger, is said by the natives to show the greatest familiarity
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towards that formidable quadruped, even alighting on his back ; for what purpose is not

stated.

The second sub-family is that of the Otine or Owlets, in which the facial discs are

complete or nearly so (Fig. 291), and the head is usually furnished with two small tufts.

Fig. 291.-Head of the Long-eared Owl ( Otus vulgaris) ,

These small Owls, like the Striginæ,

are found in all parts of the world,

and the species enjoy a very wide

geographical range. Thus the com-

mon British species are not only

found in all parts of Europe, but also

in Asia, Africa and the United States

of America, and some ofthose which

occur rarely in Europe, are met with

abundantly in the last mentioned

locality.

Most of them are strictly noc-

turnal in their habits, retiring during

the day to the shelter of thick woods,

and they are said to breed generally

in the deserted nests of other birds.

One of the British species however,

the Short-eared Owl (Otusbrachyotus),

which is not uncommon in many places, especially in winter, is found resting during

the day amongst high grass and herbage or in the stubble fields, and its nest, formed of

a little dry grass and moss, is placed on the ground in similar situations. This bird is

also remarkable in its sub-family from its habit of seeking food by day, and it does

not appear to be at all incommoded even bythe light of the sun. In the Orkneys,

where, according to Mr. Low, it is very abundant, it is exceedingly bold and impudent

during the breeding season, stealing chickens from before the doors, pursuing pigeons

in the open day, and performing various feats of the same nature which are very un-

usual with the Owls. The same naturalist states that he found the remains of a grouse

in the nest of a bird of this species, although it would seem almost impossible for the

little Owl to kill and carry of a bird so much larger and heavier than itself. Its

ordinary food however appears to consist, like that ofthe majority of our Owls, of mice ;

and when these are abundant the birds have been seen to collect in particular fields in

considerable numbers.

It is found in both hemispheres and is recorded to occur in India. In the most

northern parts both of the eastern and western continents it is only a summer visitor,

and a great number of individuals migrate in the summer from this country to the north

of Europe, returning again in the autumn.

The Long-eared Owl (Otus vulgaris Fig. 291) , is, next to the Barn Owl, the most

abundant ofthe British Owls. It is a permanent resident in this country and does not

appear to perform even the partial migration executed by the Short-eared Owl.

To this sub-family also belong the Hooting Owls (Syrnium) , distinguished from the

preceding species bythe absence of the ear tufts, of which two species occur in Britain.

The commonest of these is the Tawny Owl (S. stridula), which inhabits the wooded

parts of the country, and always remains, concealed during the day, coming forth at

night in pursuit of the small animals which constitute its food, and giving utterance to
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a most dolorous cry, resembling the syllables hoo-hoo-hoo. It feeds on leverets, young

rabbits and all the smaller animals, including frogs, insects, and earth-worms, and from

the testimony of several observers, it not unfrequently captures fishes in the water. It

breeds, according to some naturalists, in the deserted nests of other birds, but also,

according to others, in the holes of trees, where it makes little or no nest, and often lays

its eggs upon the rotten wood at the bottom of the hole. The Tawny Owl does not

appear to occur in America, but in the northern parts of that continent it is replaced

by an allied species, the Syrnium (Nyctala) Tengmalmi, of which specimens are

occasionally found in Britain and on the continent of Europe, especially in the north.

The habits ofthis species appear to be very similar to those ofthe Tawny Owl.

In the third sub-family, that of the Bubonina or Horned Owls, the facial discs are

imperfect, and the head is large and broad, and furnished with a pair of long horn-like

Fig. 292.-Head of the Great Eagle Owl. (Bubo maximus).

tufts (Fig. 292) . These birds are distributed in all parts of the world. They vary

greatly in size, some of them being the largest and others amongst the smallest members

of the family of the Owls. They are most abundant in the warmer parts of the world,

and of the two well known European species only one extends its range far to the

north. This is the great Eagle Owl (Bubo maximus Fig. 292), one of the largest species

of the group ; which measures upwards of two feet in length, and is rendered very

remarkable in its appearance by the long horn-like tufts of feathers withwhich its head

is adorned. It is common in the great forests of the continent of Europe, from

Sweden, Norway, and Lapland to the shores of the Mediterranean, but is a rare bird

in Britain. It occurs also on the continent of Asia, and Mr. Gould, as quoted by Mr.
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Yarrell, states that he has seen specimens of this bird in collections from China. This

Owl is said not to be strictly nocturnal in its habits, although the night is its period of

greatest activity ; it feeds upon quadrupeds and birds, especially hares, grouse, and

partridges, which its great size enables it to overcome with ease. It builds a bulky

nest, usually on a rock or on the ground, and lays two or three white eggs.

An interesting instance of the attachment of these birds to their young, is related

by the Bishop of Norwich in his work on birds. A young bird nearly fledged was

caught in the month of July and placed in a large hen-coop . On the following morning

to the surprise of the captors a fine young Partridge was found lying dead in front of

the door of the coop, evidently brought there by the old birds , who had no doubt been

engaged during the night in an anxious search for their missingyoung one.
The same

mark of attention was repeated every night for a fortnight, but although a watch was

kept for several nights it was found impossible to detect the old birds in the act of

bringing this supply.

In captivity, the Eagle Owl, like most ofthe other members of the family, hisses and

snaps its bill when irritated and alarmed, but 1arely makes any other noise ; Sir

William Jardine however states that a specimen kept by him was extremely active at

night, sometimes keeping up " an incessant bark, so similar to that of a cur or terrier,

as to annoy a large Labrador house-dog," whose angry barking at this unwarrantable

disturbance appears to have been by no means agreeable to his neighbours.

A nearly allied species, the Great American Horned Owl (Bubo Virginianus) , an in-

habitant of the southern States of the American Union, is describedby Wilson as giving

utterance to a loud cry of Waugh O! Waugh O! " sufficient to have alarmed a whole

garrison." The same author adds " He has other nocturnal solos no less melodious,

one of which very strikingly resembles the half-suppressed screams of a person

suffocating or throttled, and cannot fail of being exceedingly entertaining to a lonely

benighted traveller, in the midst of an Indian wilderness." This bird is rather smaller

than the European species, with which it was formerly regarded as identical. In its

habits it appears to be very similar. The other European species, the Little Horned

Owl (Scops Aldrovandi Fig. 288) , appears to be almost confined to the southern parts of

the continent, and it is said to be most abundant in the countries bordering the

Mediterranean . Even in these countries, however, it is a bird of passage, and crosses to

the African continent at the approach of winter. It is found also in the southern parts

of Asia, at least as far to the eastward as India . Specimens have occurred, but very

rarely in this country. This bird measures only seven or eight inches in length ;

its food consists principally of mice and insects ; it nestles in the cavities of rocks or

in the holes of trees, and lays from two to four eggs.

Amongst the Indian species, which are tolerably numerous, we may notice the

Ketupa flavipes, which is somewhat diurnal in its habits, and is said to frequent

especially the borders of streams, into which it plunges sometimes to a considerable

depth in pursuit of fish. The note of an allied species, the Ketupa ceylonensis is a

hoarse hollow laugh, resembling the syllables Haw, Haw, Haw, Ho ! which is deseribed

as most disagreeable and repulsive . The Bubo Bengalensis feeds principally upon rats ;

and Colonel Sykes has described an instance in which one of these birds was found to

have swallowed a rat whole , the head and part of the body being in the stomach and

partially decomposed, whilst the tail was still hanging out of the mouth . This species

is said to build in trees, forming a nest of sticks .

In the sub-family of the Surmine or Hawk Owls, with which the family of the
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Strigidæ concludes, we find an approach to the structure of the Diurnal Raptores.

They agree with the Bubonine in having the facial discs imperfect, but are dis-

Fig. 293.-Head of the Snowy Owl. (Surnia nyctea).

tinguished from those birds bythe comparatively small size of the head and the absence

of the horn-like tufts. The eyes are also smaller in proportion than in the more typical

Owls, and the external ear is smaller and less complicated (Fig. 294) . These differences

in structure are evidently connected with

the diurnal habits of the birds composing

this group, which are for the most part

confined to the Arctic Regions of both

hemispheres, at least during the summer,

and as at that season there is no night in

those regions, astrictly nocturnal bird would

find himself very inconveniently situated .

At the approach of winter these birds move

a little southwards, and some of the species

are then found in Britain and themore tem-

perate parts of Europe.

The best known species is the Snowy

Owl (Surnia nyetea, Fig. 293) , which is said

to be a permanent resident and even to

breed in the Shetland Isles. Next to the

Eagle Owl it is the largest British species

ofthe family; it preys upon birds and small quadrupeds, which it appears to swallow

whole. It flies with great rapidity and generally frequents open ground, reposing and

Fig. 294.-Ear of the Snowy Owl.
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breeding amongst rocks, which harmonize so well with its colour that it cannot be

easily detected. The habits of the other northern species appear to be very similar.

The genus Athene, belonging to this subfamily, is for the most part confined to the

warm regions of the earth . Several species are found in different parts of India, where

some ofthem are very troublesome from the continual noise they make. The cries of

one species, the Athene scutulata, are said to resemble those made by a cat when under-

going the process of strangulation. They are rather small birds and their food consists

principally of mice and beetles.

The most singular species of this genus however is one which enjoys a very extensive

range overthe continent of America and occurs also in the West Indian Islands. It is the

Burrowing Owl (Athene cunicularia) . In Saint Domingo, where these birds were observed

by Vieillot, they dig a burrow of about two feet in depth, at the bottom of which they lay

a bed ofmoss for the reception of their eggs. In the United States however they save

themselves this trouble by taking possession of the burrows ofthe singular Prairie dogs

or Marmots, which form their curious villages in many ofthe western states. Inthese

villages ofMarmots the Owls may constantly be seen moving briskly about, but they

do not appear to be regarded with very friendly feelings by the rightful inhabitants, of

whose dwellings they probably possess themselves by force. They are diurnal in their

habits and those which inhabit the United States are said to feed entirely upon insects ;

but in Saint Domingo and Chili the Burrowing Owls are said to devour rats, mice,

and reptiles, which renders it probable that there may be more than one species. The

North American bird is about ten inches in length.

The Diurnal Raptores are readily distinguished from the Owls bythe smaller com-

parative size of the head and eyes ; by the lateral position ofthe latter organs and by

the nature of the plumage, which is firm and wants that peculiar softness which enables

the nocturnal species to fly so noiselessly through the air. Their wings also are usually

longer and more pointed, and their power of flight is much greater, and this causes the

Fig. 295. -Head of the Golden Eagle ( Aquila chrysaetos.)

sternal apparatus to assume a far more developed form. The bill is strong and usually

larger than in the Owls ; nearly half the upper mandible is covered by a cere, which is
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not concealed by the frontal plumes and bristles. The tarsi and toes are usually covered

with reticulated scales, but in some instances are plumed to a greater or less extent.

In the structure of the intestinal canal there is also a marked difference between the

diurnal and nocturnal Raptores ; the oesophagus in the former is dilated into a large sac

or crop, which is wanting in the latter ; and the cocal appendages of the intestine,

which in the Owls attain a considerable development, are reduced to a very small size

in the diurnal species . This group, as already stated, includes two families, the Fal-

conida and the Vulturida.

In the family of the Falconida or Hawks, the head and neck are always clothed

with feathers and the eyes are deeply sunk and shaded above by a bony projection or

brow. The bill in these birds is short and stout, with the ridge of the upper mandible

more or less convex from the base ; its tip is elongated, much decurved and very acute,

and its lateral margins furnished with a more or less distinct tooth or notch. The base

of the upper mandible is covered by a cere, which sometimes covers nearly half the bill

and in which the nostrils are pierced.

The wings are of large size, and usually long and pointed ; but this character is

liable to some exceptions. The tail is always of considerable size, but varies greatly in

form . The legs are usually rather short, but very strong and muscnlar ; the tarsus is

usually bare of feathers, and covered with reticulated scales, which are frequently

replaced by scutella in front ; and the toes, which are arranged three in front and one

behind, and armed with long curved and very acute claws, present the same superficial

characters. The feathers of the outside of the tibiæ are more or less elongated, some-

times very long (Fig. 296.) forming a

sort of plume which projects more or less

beyond the bend of the tarsus.

Although there are numerous species

of these birds, differing greatly not only

in size but also in many points of struc-

ture, their general habits may be sum-

med up in afew words. They are all re-

markably powerful fliers and pursue their

prey entirely on the wing. Their food

consists of quadrupeds, birds, reptiles,

andinsects, which they seize by suddenly

pouncing down upon them in the air or

on the ground ; many of the species also

feed upon fishes, in pursuit ofwhich they

dash down with great force into the

water. Their victims are seized by the

powerful, curved and acute claws, the

deadly gripe ofwhich generally destroys

life very rapidly, but the bill is rarely

used except to tear the flesh of the prey

after it has been secured in the talons. Fig. 296. -Foot of the Hen Harrier ( Circus oyaneus).

Whenthe animal killed is of small com-

parative size, the birds generally carry it off to some quiet spot where they may feed upon

it without fear of interruption ; but when it is too large to be thus disposed of they gorge

themselves with its flesh on the spot where it fell . In either case however they usually

21
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devour as much of their victim as will completely fill the crop or dilated portion ofthe

Oesophagus, and then always retire to some sequestered retreat where they remain quiet

until the food has digested. They generally remove a good portion of the hair or

feathers from their prey before commencing their attack upon its flesh ; but, notwith-

standing, usually swallow some of these indigestible articles, together with a part of

the bones ; but all these parts are left behind in the stomach, and vomited in the

form of roundish pellets.

Their strong feet enable them to perch with great ease and security, and, when

thus resting, they sit with the body nearly erect, and the head and neck drawn back

in an attitude of considerable elegance ; but on the ground the length and curvature

oftheir claws render them rather awkward ; they incline the head and body forward,

and are obliged to move by clumsy leaps, with the assistance of their wings.

The Falconidæ are all solitary birds. Their cry is loud and shrill, sometimes

becoming a scream or yelp ; it is usually a sign of anger or triumph. Their nests are

rude, flat, and usually of large size ; they are composed of sticks, twigs, and similar

materials, and lined with hair, wool, or feathers, in the part destined for the reception

ofthe eggs. These vary in number from two to about eight ; they are usually of a

white colour, and more or less spotted with darker tints.

The birds of this family were formerly divided into the true or noble and the ignoble

Falcons, the former including those birds which, from their great strength and

courage, were commonly employed in the old sport of Falconry; the latter, those

Hawks which were of little or no use for this purpose . The noble Falcons correspond

pretty nearly with our sub-family of the Falconina or true Falcons ; and under the

designation of ignoble birds all the other Hawks were included. Mr. G. R. Gray

divides the Falconidae into seven sub-families, of which four have the ridge of the

upper mandible curved more or less from base to apex, whilst in the remainder the

basal part ofthe ridge is straight, and the tip alone hooked. To these we shall add

an eighth group for the reception of the singular Secretary-bird or Serpent- eater of

South Africa, which is included by Mr. Gray (in his Genera of Birds) in the sub-

family ofthe Circina, although in his list of the Genera of Birds he considers it as the

type of a distinct family.

Of the former the Circina, or Harriers, which have the eyes and ears of larger size

than those of the rest of the family, are considered to approach most closely to the

Owls although it does not appear that they are at all nocturnal in their habits. They

have the bill short, of moderate strength, and compressed, with the sides sloping, and

the lateral margins slightly festooned or sinuated . The wings are long, and more or

less pointed, the third and fourth quills being the longest, and the whole of the

plumage is soft and downy, somewhat like that of the Owls, the resemblance to which

is increased in some species by the presence of a sort of ruff, which runs from behind

the eyes to the chin. The tarsi are long and slender, and the toes rather short.

Of this group three species are recorded as British. These are the Common or

Ring-tailed Harrier (Circus cyaneus) , the Marsh Harrier, sometimes salled the Moor

Buzzard (C. æruginosus), and Montagu's Harrier (C. cineraceus). Of these the first

only, the Ring-tailed Harrier (C. cyaneus, Fig. 297) can be called common ; but this

species is generally distributed in all parts ofthe country. In this bird the wings are

about two inches shorter than the tail ; the male is of a light bluish gray colour, and

eighteen or nineteen inches long ; and the female, which is about two inches longer

than her partner, is brown above and pale yellowish red beneath. The Marsh Harrier
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is about two inches longer than the Common Harrier; it is by no means abundant,

although it occurs in most parts of England and Wales. Montagu's Harrier is rather

smaller than the common

species, from which it is sabet eid admom smalles

easily distinguished by theil e mir

great length of the wings,

which reach to the extremity

of the tail. This bird also

occurs in various parts of

England, but is not very

plentiful.
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The Harriers in general 76

feed upon small quadrupeds,

such as young hares, rabbits,

rats, &c., birds, reptiles, and

sometimes insects and fishes.

When searching for their

prey, they fly gently along,

at a small elevation, and ap-

pear to beat over every part

of the surface of the ground

like a dog hunting for game;

to this habit, no doubt, they

are indebted for their name of Harriers: They usually pounce upon their prey upon

the ground, but some species will pursue birds upon the wing, and the Common

Harrier has been seen to capture Partridges in this manner. They are found in both

hemispheres, and appear to migrate towards the warmer regions of the world at the

approach of winter. They roost and nestle on the ground, usually amongst furze or

heath, and the nest is composed merely of a few sticks with a slight lining of grass ;

sometimes even this scanty provision is dispensed with, and the eggs are laid on the

bare ground . Occasionally, however, the nest is raised a little from the ground in a

bush. The eggs are three or four in number.

Fig. 297.-Head ofthe Common Harrier (Circus cyaneus).

Nearly allied to the Harriers is the sub-family of the Serpentarina, or Serpent-

caters, which only includes a single species,-the Secretary-bird (Serpentarius reptili-

vorus). This remarkable bird is at once distinguished from the other Falconida by

the great length of its tarsi, which raise the bird to such a height from the ground as

to give it rather the appearance of a Grallatorial than of a Raptorial bird ; in fact, by

some authors it has been placed amongst the Grallatores, and by others amongst the

Gallina. The whole structure of the bird, however, proves that it really differs from

the other rapacious birds only in the length of its legs.

The Secretary-bird is found in the dry plains of South Africa, where it wages a

constant war with the snakes and other reptiles which abound in that locality. The

wings are of large size, and armed with blunt spurs at the wrist joint, and, when

approaching a serpent, the bird holds one of its wings in front of it like a shield, and

keeps it in continual agitation. At the moment when the snake is about to spring

upon his assailant, the bird strikes a sudden violent blow with his wing, which usually

lays his prey prostrate upon the ground, although it is probable that a large snake

may sometimes require two or three repetitions of this treatment before he is reduced
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to a helpless condition. When this is effected, the bird has been seen to take his

victim up in his beak and claws, and carrying him up to a considerable height in the

air, let him fall upon the ground to complete his destruction. So great is the voracity

of this bird that Levaillant mentions his finding in the crop of one of them no less

than eleven good sized lizards, three serpents as long as his arm, and eleven small

tortoises, besides a number of insects of different kinds.

The Secretary-bird must, accordingly, be regarded as a great benefactor to the

inhabitants ofthe countries in which he resides ; and, in fact, his good qualities are so

well known to them, that it is said they not unfrequently introduce him into the

poultry-yards, where he does good service by the destruction of snakes, rats, and other

vermin, and rarely attacks his feathered neighbours unless the supply of his legitimate

wants has been neglected. The French also have attempted to introduce the bird

into their island of Martinique, where it was hoped he might be serviceable in the

destruction of the dreaded Fer-de-Lance serpent ( Trigonocephalus).

This bird is said to build its nest in high trees, and sometimes in thickets. It is

of considerable size, measuring nearly three feet in height ; and its appearance is

rendered remarkable by an erectile crest which hangs from the back of its head, and

which, from its resemblance, when in repose, to a pen stuck behind the ear, has obtained

for the bird its name ofthe Secretary.

The third sub-family is that of the Accipitrinæ, or Sparrow Hawks, in which the

bill is short and stout, with the sides rather convex, and the lateral margins strongly

festooned. The wings are of moderate length, or rather short, with the fourth and

fifth quills usually longest ; the tail is broad and rounded ; the tarsi are rather long,

slender, and scutellate in front, and the claws are long, curved, and very acute.

Fig. 295.-Head of the Sparrow-Hawk (Accipiter nisus).

The Accipitrine are elegant, slender birds, which are very generally distributed

over the surface of the globe. They vary considerably in size, and the difference in

this respect between the sexes is often very great, the male ofsome species, such as

the Goshawk (Astur palumbarius) , being occasionally as much as one-third less than

the female. When seeking their prey, they fly rapidly along at a small elevation, and

pounce down immediately upon any small animal which they spy upon the ground.

They also capture birds upon the wing, and will dash in amongst the branches oftrees

with the greatest impetuosity in pursuit of their prey. They generally build their
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nests in trees, but in countries destitute of wood will nestle upon the rocks. The nest

is very rude, formed of twigs with a small quantity of some softer materials ; and the

eggs, which are of large size, and spotted, are from three to five in number. Not

unfrequently these Hawks take possession of the deserted nest of a crow or some other

large bird, and thus save themselves the labour of building.

In this country we have only two species of this group, one of which, the Common

Sparrow-Hawk (Accipiter nisus, Fig. 298) , is perhaps the most abundant of our native

Hawks, whilst the other, the Goshawk, is one ofthe rarest. The Common Sparrow-Hawk

is an elegant little bird. The male measures about twelve inches in length, and the female

about fifteen. It is an exceedingly bold and active bird, darting along with wonderful

rapidity, and performing the most astonishing evolutions during its flight in pursuit of

its prey. This consists of almost any small animals that may come in its way ; all the

small birds live in constant dread of this little tyrant ; but it is not always contented

with this game, but will seize boldly upon leverets, young rabbits, and partridges. At

other times it will stoop to prey upon field mice. Occasionally the Sparrow-Hawk

will visit the farm-yard, and carry off chickens or pigeons, to the great disgust of the

careful housewife, whilst its depredations amongst the game render every gamekeeper

its sworn foe, and its weather-beaten body is often seen amongst the other trophies of

his vigilance.
The Goshawk (Astur palumbarius) is much larger than the Sparrow Hawk, the

female measuring about twenty-four or twenty-five inches in length. It is a very

rare bird in this country, but occurs abundantly in many parts of Europe ; it is also

found in the north of Africa, and a bird supposed to be identical with it is an in-

habitant of North America. It resembles the Sparrow Hawk in its general habits,

but from its greater size and strength it is a much more formidable bird. In the

olden time, when falconry was a favourite sport, the Goshawk was held in great

esteem ; it was flown at Pheasants, Partridges , Grouse, Ducks, and Herons, and also

at Hares and Rabbits. It is still trained in the East Indies, where it is called

the Bhause. In pursuit of its quarry it does not rise above it, and then pounce

down in the manner of the true Falcons, but flies after the game in a direct line,

a method of capturing its prey which, in the technical language of falconry, is

called raking. It has another quality not possessed by the true Falcons, namely, that

it will follow the quarry through woods and thickets ; but it is soon tired of the pur-

suit, and when eluded by its prey will perch upon the bough of a tree until some fresh

game presents itself. It is said that when the quarry takes refuge in a thicket the

Goshawk will take its station in the neighbourhood, and watch patiently until its prey

is compelled to move by the pressure of hunger.

These are the only species found in Europe, but the exotic species are tolerably

numerous. South America particularly appears to possess a great many birds belonging

to this group, and several species are inhabitants of Australia. Amongst the latter

one beautiful species, the Astur Nova-Hollandia, is generally of a pure white colour.

In India, where falconry is still a favourite amusement, one or two species of this

group are trained for this sport. The commonest of these is the Shikra (Micronisus

badius), which is said by Mr. Jerdon to be more frepuently trained in India than any

other Hawk. The Besra (Accipiter virgatus) is a less abundant bird, but is in high

esteem amongst the native falconers . These birds, and also some of the true Falcons,

are often taken by a snare called the do guz, which is thus described by Mr. Jerdon :-

"This is a small thin net from four to five feet long, and about three feet broad,



630 THE KITES.

stained of a dark colour, and fixed between two thin pieces of bamboo by a cord on

which it runs. The bamboos are fixed lightly in the ground, and a living bird is

picketed about the middle of the net, and not quite a foot distant from it. The Hawk

makes a dash at the bird, which it sees struggling at its tether ; and in the keenness

of its rush, either not observing the net, from its dark colour, or not heeding it, dashes

into it, the two side sticks give way, and the net folds round the bird so effectually as

to keep it almost from fluttering." An Indian species of Goshawk ( Astur trivirgatus) ,

inhabiting Assam, is said by M'Clelland to haunt the water-side, and to seize such

fishes as come to the surface.

In the Milvine, or Kites, the bill is rather straighter than in the Sparrow-Hawks ;

it is short, usually stout, and compressed towards the tip, with the sides slightly

convex, and the lateral margins more or less festooned or sinuated, but generally in a

less degree than in the preceding sub-family. The tarsi are short and stout, but the

wings and tail are very long, the former being pointed and the latter more or less

forked.

The Kites are inhabitants of all parts of the globe, but appear to be more abundant

in the warmer than in the temperate regions. Only two species occur commonly in

Europe ; these are the Common Kite (Milvus regalis, Fig. 299) and the Black Kite
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Fig. 299.-Head of the Kite (Milvus regalis).

(Milvus niger) . The latter is found only on the -continent, and principally in the

southern parts ; but the Common Kite also occurs in these islands, although in

the present day it is by no means abundant here . The Kite is rather a large bird,

the male measuring about twenty-five and the female twenty-seven inches in total

length. The extent of wing is upwards of five feet. Its flight, as might be expected

from the great size of the wings, is remarkably powerful and elegant ; and it frequently

glides along with the wings outspread and motionless, and hovers in the air over a

particular spot for a considerable period . The food of the Kite consists for the most

part of small quadrupeds, young birds, and reptiles, which it captures on the ground ;

it also occasionally feeds upon insects, worms, and even carrion. Kites have also

been seen fishing very successfully, rarely missing their aim.
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In courage the Kite is far inferior to many ofthe smaller Hawks, and the common

Sparrow-Hawk will attack and beat it with ease. The falconers of Louis the Sixteenth

of France were in the habit of obtaining a powerful species of Falcon called the

Lanner (Falco lanarius) to pursue the Kite, and that sovereign is said to have been

highly amused with the sport. Hence the name of Milan royal was given to the Kite

by the French naturalists, and from this the specific name of regalis is derived . The

same sport has been followed, according to Sir John Sebright, in this country ; a great

Owl is sent up, with the tail of a Fox tied to its legs, and when the Kite approaches to

get a nearer view of this singular animal, the Owl is secured, and the Falcons sent in

pursuit.

The nest of the Kite is formed of sticks, lined with soft materials, and usually

placed on the forked branch of a tree in some thick wood. The eggs are two or three

in number, of a short, broad form ; their colour is white, with a few reddish-brown

spots at the larger end.

The American Swallow-tailed Hawk (Nauclerusfurcatus) , a native of the tropical

and warmer temperate parts ofAmerica, which is distinguished by the great length

and furcation of its tail , has been on two occasions shot in this country. It cannot, of

course, be regarded as a native bird ; and considering that even in summer it does not

extend beyond the warm southern states of the American Union , the mere fact of its

occurrence in Britain is very extraordinary. In its general habits the Swallow-tailed

Hawk presents a good deal of resemblance to our European Kite ; but at the same

time it is remarkable that with the forked tail it puts on somewhat of the habits of the

Swallows, and feeds to a considerable extent upon insects, which it captures in the air.

Besides these its food appears to consist principally of snakes and other reptiles . Like

the Swifts, also, these birds are said to carry on their courtships in the air. Another

American species, the Mississippi Kite (Ictinia Mississippensis), is also described by

Wilson as indulging to a great extent in insect food, which it captures in the air in

the same way as the Swallows.

We have already stated that the Common Kite will feed on carrion ; and according

to Clusius, a foreign botanist

who visited London in the

reign of Henry the Eighth,

the streets of the city were

then infested by an immense

number of Kites, which came

there forthe sake of the offals

which were thrown into the

streets. They were so tame

that they did not allowthem-

selves to be disturbed at their

meals even by the busiest

crowds, and their services as

scavengers were so highly

appreciated, that the people

were forbidden to kill them.

The Kites would get but a

poor living in the streets of

Fig. 300.-Head ofthe Gyrfalcon (Falco gyrfalco).

London atthe present day ; but the office ofscavengers is still performed in Abyssinia
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by the Black Kite (M. niger), and in India by the Govinda Kite (M. govinda).

The latter is very numerous in Calcutta, where it will stoop down in an instant after

any garbage that may be thrown into the street, seizing the fragments without

alighting, and carrying them up into the air. It will also alight amongst the

Crows, to feed upon any larger pieces of carrion ; and the alliance between these

scavengers is rarely broken, although it is said that sometimes, when very hungry, a

Kite will seize upon a Crow. The Govinda Kite is exceedingly bold, descending upon

his food in the midst of the most crowded street, and occasionally even stooping upon

a dish of meat in its way fromthe cook's shop.

We come now to the family ofthe Falconine, including the True or Noble Falcons,

which are distinguished from all the other members of the family by the existence not

only of a slight festoon or sinuosity on the lateral margins of the upper mandible, but

also of an acute tooth on each side towards the apex. The wings in these birds are

very long and pointed, the second and third quills being the longest ; the tail is long

and rounded ; the tarsi of moderate length, stout, and reticulated ; and the toes usually

elongated, and terminated by long, curved, and acute claws (Fig. 301).

The Falcons are found in all parts of the world, and the number of species is very

considerable. They are generally of small or moderate size, but exceedingly power-

ful and muscular. Their flight is very swift and their courage probably greater than

Fig. 301.-Foot of the Peregrine Falcon (Falco peregrinus) .

that of any other rapacious birds. Their flight is performed by regular, continuous

beats, with little or none of that sailing motion which we have seen to be characteristic

ofthe Kites ; and in eapturing their prey, whether in the air or on the ground, they

descend perpendicularly upon it. Their food consists, for the most part, of small quad-

rupeds and birds, but many ofthem also feed partly upon reptiles and insects. Their

cries are usually loud and piercing.

Their nests are bulky, composed of sticks and twigs, and placed either on the

ground, in rocks, or in trees ; their eggs, which vary from three to six in number,

are generally speckled with red or brown.

In this country we have six species ofthis sub-family. Ofthese, the largest andfinest

species is the Gyrfalcon, Jerfalcon, or Iceland Falcon (Falco gyrfalco, Fig. 300) , a bird of

from twenty to twenty three inches in length, white, with the whole upper part of its

plumage marked with dark gray spots ; the bill is blue, and the cere and feet yellow, the
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tarsi being clothed with feathers about halfway down. This large and powerful Falcon

is found in all the northern parts of both hemispheres, but it is most abundant in the

colder regions, of North America. It appears always to have been a scarce bird in this

country, for, in the palmy days of falconry, great sums were expended in procuring

these birds from Norway and Iceland ; but in the opinion of falconers the birds from

the latter country belonged to a distinct species, which they called the Iceland Falcon.

From the great strength and courage of the Gyrfalcon, they were used in the pursuit

of large birds, such as Cranes, Storks, Herons, and Wild Geese. In the territories of

the Hudson's Bay Company, according to Dr. Richardson, it usually preys on the

Ptarmigan, but also destroys Plovers and Ducks, and will even attack Geese.

The Peregrine Falcon (Falco peregrinus, Fig. 302) , the second in point of size of

our British Falcons, is perhaps the

most elegant ofthem all. The female

measures about twenty inches in

length, andwas distinguished, in the

language of falconry, as the Falcon

par excellence. Her strength and

courage rendered her a very formid-

able bird, and she was commonly

flown at Herons and Ducks. The

male Peregrine, from his being some-

times as much as one-third less than

the female, was known as a Tiercel

or Tiercelet ; he was usually em-

ployed in the chase of Partridges.

This bird is far more abundant and

generally distributed than the Gyr-

falcon ; but, nevertheless, when pos-

sessed of all the most esteemed quali-

ties, they were very highly valued

by the old falconers ; and in the

reign ofJames the First, Sir Thomas

Monson is said to have given the enormous price of one thousand pounds for a couple

(or cast as it is termed) of Hawks.

Fig. 302.-The PeregrineFalcon (Falco peregrinus).

The Peregrine Falcon breeds on the ledges of high rocks on various parts of the

coast, but is more abundant in the northern parts of these islands. It is found, not

only in all parts of Europe, but also in north America.

In a state ofnature, the food of the Peregrine Falcon consists principally of birds,

especially Grouse and Partridges ; but when it lives in the vicinity of water, aquatic

birds constitute the principal part of its diet, and it is said to dart down upon these

and snatch them up from the surface of the water in a most surprising manner.

Its daring is very great. It has often been known to snatch away birds just shot,

from before the face of the sportsman ; and a still more striking instance of this

disregard of danger, is related by Mr. Thompson, of Belfast, who states that a

gentleman in that neighbourhood, when out exercising his dogs preparatory to

Grouse shooting, 66
saw them point, and on coming he startled a male Peregrine

Falcon off a Grouse (Tetrao Scoticus), just killed by him ; and very near the same place

he came upon a female bird, also on a Grouse. Although my friend," says Mr.
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Thompson, " lifted both the dead birds, the Hawks continued flying about, and on the

remainder of the pack, which lay near, being sprung by the dogs, either three or four

more Grouse were struck down by them, and thus two and a half or three brace were

obtained by means of these wild birds, being more than had ever been procured out of

a pack of Grouse by his trained Falcons. "

The training of these birds for the purpose of falconry, is a work of considerable

labour and patience ; and in former days the falconer was an important officer about

the courts of princes and the households of nobles in all parts of Europe. It is remark-

able that, according to Sir John Sebright, who wrote on falconry in 1826, the village

of Falconswaerd, near Bois-le-Duc, in Holland, has for many years furnished falconers

to the rest of Europe, and he adds that he never met with one who was not a native of

that place.

The branch of falconry in which our forefathers appear to have taken the greatest

delight, consisted in flying the Hawks at Herons, which is thus described by Sir John

Sebright . " A well-stocked Heronry in an open country is necessary for this sport,

and this may be seen in the greatest perfection at Didlington in Norfolk, the seat of

Colonel Wilson. This Heronry is situated on a river, with an open country on every

side of it. The Herons go out in the morning to rivers and ponds at very considerable

distances, in search of food, and return to the heronry towards the evening. It is at this

time that the falconers place themselves in the open country, down wind of the

heronry ; so that when the Herons are intercepted on their return home, they are

obliged to fly against the wind to gain their place of retreat. When a Heron passes,

a cast of Hawks is let go . The Heron disgorges his food when he finds that he is pur-

sued, and endeavours to keep above the Hawks by rising in the air ; the Hawks fly in a

spiral direction to get above the Heron, and thus the three birds often appear to be flying

in different directions. The first Hawk makes his stoop as soon as he gets above the

Heron, who evades it by a shift, and thus gives the second Hawk time to get up, and

to stoop in his turn. In what is termed a good flight, this is frequently repeated, and

the three birds often mount to a great height in the air. When one of the Hawks

seizes his prey, the other soon binds to him, as it is termed, and buoyant from the

motion of their wings, the three descend together to the ground with but little velocity.

The falconer must lose no time in getting hold of the Heron's neck when he is on the

ground, to prevent him from injuring the Hawks . It is then, and not when he is in

the air, that he will use his beak in his defence."

A third species is the Hobby (Falco subbuteo), which presents a great general re-

semblance to the Peregrine Falcon, but measures only from twelve to fourteen inches.

The flight of this bird is very rapid, and it was formerly employed in the pursuit of

small birds . In a state of nature its food consists principally of small birds and insects ;

but Skylarks are said to form its favourite prey . It is a summer visitor to this country,

and is not very abundant here ; but it appears to be distributed over nearly the whole

of the Eastern Hemisphere. It builds its nest in trees, and lays three or four eggs of

a bluish-white colour, blotched with greenish-brown. Occasionally it dispenses with

the trouble of building, and takes possession ofthe deserted nest of a Crow.

The Merlin ( Falco æsalon) is the smallest of the British Falcons, measuring only

eleven or twelve inches in length. It is not uncommon in the northern parts of this

country, especially in the winter, and it was long supposed to be a winter visitor, but

it is now ascertained to remain all the year and breed in Scotland. Its courage is very

great, and as it is also very docile, it was formerly in much request for flying at small
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birds, which constitute its principal food in a state ofnature.
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It will , however, occa-

sionally kill Partridges, although these birds are at least twice its weight. It builds its

nest upon rocky ground, or amongst heath, and the eggs, which are three or four in

number, are of a reddish-white colour, dotted and spotted with dark red. The Merlin

occurs in all parts of Europe, and also in Western Asia. According to Dr. Andrew

Smith, it occurs also in Africa as far south as the Cape of Good Hope ; and Sir Joha

Richardson obtained specimens in the fur countries of North America, but it does not

appear to be known in the United States.

Of the two other British species of true Falcons, one, the Red-legged Falcon (Falco

vespertinus) is the rarest of the British species of this sub-family. It is commor in

many parts ofthe continent, but only a few specimens have been shot in this country.

The other, the Kestrel (F. tinnunculus) , on the contrary, is one of the commonest species

of the whole family, occurring abundantly in all parts of the country. It is a beautiful

little bird, measuring only thirteen or fourteen inches in length ; its food consists

principally of Field-mice and Shrews, of which it destroys great quantities.
It may

for this reason, be regarded as one of the benefactors of the husbandman ; but, never-

theless , from its being commonly confounded with the Sparrow Hawk, it is subjected

to a war of extermination from the gamekeepers in all parts of the country. Besides the

small mammalia just mentioned, the Kestrel also feeds occasionally upon small birds,

and the remains of insects and earthworms are often found in its stomach . Mr. Selby,

indeed, mentions, on the authority of on eye-witness, that a Kestrel has been seen late

in the evening hawking about after Cockchafers- he dashed amongst the insects,

seizing one in each foot and then eating them on the wing.

The flight of the Kestrel when searching for its favourite food , is very peculiar . It

flies gently along at some thirty or forty feet from the ground, but stops every now and

then and remains perfectly stationary, hovering in the air and minutely inspecting the

ground beneath it. Should no motion in the grass betray the presence of its prey, it

moves on a little further and again repeats its manœuvres : but as soon as its quarry

comes into view, the wings and tail are closed in an instant, and the bird falls like a

stone upon its victim. Just as it reaches the ground, however, the wings and tail are

again expanded, the Kestrel clutches its prey, and usually goes offwith it at once to

some place where it can devour it without fear of interruption . This habit of hover-

ing in the air, which, although it is common to many other Hawks, is possessed in the

greatest perfection by the Kestrel, has obtained for it, in some parts of England, the

name ofthe Windhover. The bird is common in almost all parts ofthe Eastern Hemis-

phere .

In the east, where falconry is still a favourite sport with the natives of rank, many

species of these birds are trained for this purpose. Amongst these our Peregrine Falcon

takes a very high place, but it is considered inferior to a nearly allied species, the Falco

peregrinator, which is called the Shaheen or Sultan Falcon. It is generally used in the

pursuit ofthe Partridge and the Florikin (Otis aurita) , a species of Bustard which is

common in India ; and, instead of being cast from the hand like the Peregrine Falcon,

is trained to fly in circles high over the heads of the falconers until the game is started,

when it descends upon the quarry with the velocity of an arrow. Several other large

species of Falcons are used in falconry in different parts of India. The best known of

these is the Luggur or Juggar (F.juggur), which is usually slipped from the hand in

pursuit of Partridges, Florikins, and even Herons. The Lanner (Falco lanarius),

another large species, was formerly imported into Europe from the East, and trained to
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the pursuit of Kites. Several small species are also trained in that country, and

amongst these the birds of the genus Hierax, some of which are scarcely bigger than a

Thrush, are distinguished for their courage. These are employed in the pursuit of

Quails and other birds of corresponding size, and the mode in which they are started

after their game, as described by Captain Mundy, is rather curious. " The falconer

holds the little well-drilled savage within the grasp of his hand, the head and tail pro-

truding at either end, and the plumage carefully smoothed down. When he arrives

within twenty or thirty yards of the quarry, the sportsman throws his Hawk, much as

he would a cricket-ball , in the direction of it. The little creature gains his wings in

an instant, and strikes his game after the manner of a Bhause." The Bhause is the

same as our Goshawk.

From the powerful and courageous Falcons we pass to the subfamily of the

Aquiline, or Eagles, which include the largest species of this family ; the habits of

these birds are, however, not so strictly predaceous as those of the Noble Falcons, and

their courage is decidedly less. In these fine birds the bill is of moderate length, with

the ridge of the upper mandible straight from the base at least as far as the end ofthe

cere, beyond which it is decurved ; the tip is strongly hooked and acute, but is desti-

tute of the strong tooth characteristic of the True Falcons, and the lateral margins

are more or less festooned . The wings are long and usually pointed, with the third,

fourth, and fifth quills longest ; and the tail is long, broad, and rounded. The tarsi

are rather long, but vary greatly in their clothing, being sometimes covered only with

scales of various forms, and sometimes completely clothed with feathers . The toes are

Fig. 303.- Foot of the Golden Eagle (Aquila chrysaetos).

long and powerful, the inner one being usually stronger than the outer ; they are all

armed with long, strong, greatly curved, and very acute claws.

The Eagles are all birds of considerable or large size, and the bulk of their prey is

in accordance with their great powers of destruction. Thus they not only capture the

same small animals which constitute the principal food of the smaller Hawks, but

they extend their depredations to creatures whose size would prevent the Falcons from

attacking them, such as full-grown hares and rabbits, lambs, fawns, and black game.

They are also generally much less choice in their food than the True Falcons ; and,
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notwithstanding the popular belief that they will eat nothing but what they kill

themselves, it is well known that they will condescend to feast not only upon fresh

dead animals, but also sometimes upon carrion.

The Eagles build their nests, or eyries as they are called , composed of a great mass

of sticks and similar rough materials, either upon the ledges of rocks or amongst the

branches of high trees, but generally in the most inaccessible situations ; some of the

species appear to be indifferent as to which of these positions they select for their

nests, but others are more particular, and some are remarkable for always returning to

the same spot for the purpose of breeding . Their eggs are generally two in number,

of a whitish colour, more or less spotted, especially towards the larger end.

The finest of the British species, and perhaps the finest species of the group,

is the well-known Golden Eagle (Aquila chrysaëtos, Fig, 295), which, although it is

slightly exceeded in size by some of its relatives, is certainly inferior to none in

grandeur of appearance. It is a large bird, measuring about three feet in length and

seven or eight feet in extent of wing ; its form is robust, and its feet especially indicate

enormous power. In all ages the magnificent aspect of the Eagle has gained him the

admiration of mankind ; and, like the Lion among quadrupeds, he has always been

regarded as the type or symbol of majesty and power. Nevertheless, this bird is un-

doubtedly inferior in courage to many of his smaller brethren, the Falcons. The

Peregrine Falcon will dash boldly out upon the Eagle to drive him from the vicinity

of her nest, and even the little Sparrow Hawk will sometimes strike at his gigantic

relative. The Golden Eagle builds its nest on the ledges of rocks, usually at a distance

from the sea-shore, and its food consists for the most part of the flesh of birds and

quadrupeds, which it captures for itself. It sometimes destroys lambs of several weeks

old, and young fawns, and its strength is so great that it can carry these large objects

to its nest with little or no difficulty. Although its food is generally obtained by its

own exertions, the Eagle does not disdain to make a meal upon the carcase of a sheep

or other large animal which may be exposed upon the hills ; and it is not unfrequently

led to its destruction by the exposure of a carcase in the neighbourhood of a pit in

which the sportsman lies concealed with his gun. When it visits the coast, also, it is

said to feed freely on dead fish ; and in winter, when food is scarce, its stomach will

even bear carrion.

The Golden Eagle is a solitary bird, and always inhabits the wildest parts of the

country, far from the ordinary habitations of men. Here he is seen flying majestically

along at a considerable height, sometimes advancing by regular beats of the wings,

sometimes sailing with the wings extended, and occasionally wheeling about in great

circles . During these evolutions he is engaged in looking out for his prey, and as soon

as this is perceived he dashes down upon it with the rapidity of thought, seizes it in

his talons, and spreading his wings again at the proper moment, rises with it into the

air without touching the ground.

The Golden Eagle attains a great age, and one is said to have died at Vienna which

had lived in confinement for one hundred and four years. Other statements would

give a much longer life to this bird, but these must be received with great caution.

Its cry is a sharp yelping scream. Its ferocity in confinement is usually very great,

and it is a general opinion that the Eagle is irreclaimable ; it is, however, more tract-

able in confinement than some other species of Eagles, and several instances are on

record ofits being trained to capture game in the manner of a Falcon .

This bird is very generally distributed ; and although apparently more abundant in
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the northern parts of the world, it is by no means confined to the cold regions. It is

found in all parts of Europe, in the north of Africa, in Western Asia, in India, and

also in North America, especially towards the Arctic regions. A nearly allied, but

much smaller species, the Rough-footed Eagle (4. nævia) , an inhabitant of Central

and Southern Europe, and of Asia as far as India, has also been killed in this country.

Another allied species, the Aquila Bonnellii, is found in Asia and the South of Europe,

and several others are found in different parts of the Eastern Hemisphere.

The species of the genus Circactus, of which one (C. gallicus) is found in the South

of Europe, are well known in India as destroyers of snakes and lizards ; according to

Mr. Blyth, the Cireaëtus cheela, which is very common in Lower Bengal, preys much

upon frogs, which it clutches in the mud surrounding the tanks.

Besides the Golden Eagle there are two British species of this family, both of

which feed to a great extent upon fish, and for this reason are always met with in the

neighbourhood of water. One of these, the White-tailed Sea Eagle (Haliaëtus albicilla),

is rather larger than the Golden Eagle, but exhibits a smaller extent of wing, and

wants a great deal of that boldness and intelligence of appearance which has doubtless

had much to do with the high reputation of the Golden Eagle. This bird always

builds upon the ledges of rocks which overhang the sea, generally in very inacces

sible situations ; the nest is composed of sticks, sea-weeds, and similar coarse

materials.

Large and powerful as is the White-tailed Eagle, he rarely ventures to attack any

animal larger than a hare. He feeds readily, however, upon the carcases of sheep,

fawns, and other large animals, which may have died from disease or the severity of

the weather ; and carrion appears to form a considerable portion of his nourishment.

Stranded fish are also attacked by him, and he is said by some occasionally to capture

fishes at the surface of the open sea, and to watch on the banks of lakes and rivers and

attack the Salmon and Trout when they come into shallow water.

Very nearly allied to this is the American White-headed or Bald Eagle (Haliaëtus

leucocephalus), which has been adopted as the emblem ofthe United States. This fine

bird is rather larger than the British species, and exceeds it considerably in the extent

of its wings. It is generally found in the neighbourhood of water, either on the sea

coast or on the banks of the lakes and rivers ; and one of its favourite stations is said

by Wilson to be the Great Falls of the Niagara, where, in company with Vultures and

Ravens, it feeds plentifully upon the carcases of animals which are carried down by

that tremendous cataract. The Bald Eagle, like its European congener, is exceedingly

partial to fish, and in procuring these he employs a stratagem which shows him to be

possessed of a good deal more courage than the White-tailed Eagle. Perching on the

limb of a tree which gives him a good view of the neighbouring shore and ocean, he

watches the evolutions of the Osprey or Fish Hawk (Pandion Haliaëtus) until he sees

this industrious fisher plunge down into the waves, and emerge again struggling

with his finny prey. In a moment the Eagle dashes off into the air in pursuit of the

Fish Hawk, which, encumbered with his prey, is no match in flight for his pursuer.

The evolutions of the birds, each endeavouring to get above the other, are described as

exceedingly interesting ; but the result is almost always the same, the Eagle overtakes

the Fish Hawk, who, finding himself unable to escape, utters a sudden scream and

drops the fish, when the Eagle descends with wonderful rapidity and seizes the booty

before it reaches the water. Scenes of this description are said by Wilson to be of

daily occurrence along the Atlantic sea-board of the United States ; but he adds that the
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plunderer is occasionally driven from particular spots bythe united hostilities of all the

Fish Hawks in the neighbourhood, when, being forced to hunt for himself, he usually

directs his course inland, and often makes great havoc amongst domestic animals ,

especially young pigs. He is also destructive to lambs, and has been known to attempt

the abstraction of a child, in which, however, he was disappointed, as, after dragging

the infant several feet, its frock, which was fortunately all that he had in his talons,

gave way, and thus, no doubt, saved the child's life. The Golden Eagle has also been

charged with carrying children away to its nest ; but some naturalists regard these

tales as very doubtful . The Bald Eagle breeds in tall trees, and returns every year to

the same nest for the purpose of breeding. The nest is composed of sticks, sods, moss,

&c., and being added to every year soon becomes a prominent object. The bird lays

two eggs, but it is said that one of them is laid a considerable time after the other, so

that the warmth of the first hatched young bird assists materially in the development

of the second chick. The attachment of these birds to their young is very great, and

Wilson mentions an instance in which, when a tree bearing an Eagle's nest, was set on

fire, the parent bird was so much injured by the flames in her attempts to relieve her

progeny, that it was with difficulty that she made her escape.

The Osprey or Fish Hawk (Pandion Haliaëtus, Fig. 304), abovereferred to, although

most abundant on the coasts of North America, is also well known on this side of the

Fig. 304.- Head of Osprey (Pandion Haliaëtus) .

Atlantic, and, in fact, appears to exist almost all overthe world ; but it is a migratory

bird in the temperate and colder regions. It is about two feet in length and five or

more in extent ofwing, so that, although it is no match for the great Bald Eagle, it is

a sufficiently formidable bird. Nevertheless, it appears to confine its depredations

entirely to fishes, and Wilson states that he had never heard of its attaking small birds

or any other land animals. In the pursuit of their finny prey, however, these birds

exhibit great skill and industry.

They sail about gently over the water, at a considerable height, carefully watching

until a fish comes sufficiently close to the surface to be taken by a sudden plunge,

when ina moment their wings are closed, and they descend, to use Wilson's words,
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"like a perpendicular torrent, plunging into the sea with a loud rushing sound, and

with the certainty of a rifle." The bird rises again almost immediately from the

water with the fish in his talons, shakes himself, as a dog would do, to get rid of the

moisture that hangs about his feathers, and then directs his course towards the shore.

When the wind blows from the direction in which the Fish Hawk's nest lies, the

tackings adopted by the loaded bird to avoid flying directly in the wind's eye are

described as very ingenious. This will not be wondered at when we consider that the

fish which this small Eagle sometimes bears to the shore are considerably heavier than

himself.

The foot of the Osprey (Fig. 305) is beautifully adapted for the capture of its

Fig. 305.-Foot of the Osprey (Pandion Haliaëtus).

slippery prey. The tarsus

is very stout, and the

toes strong and armed

with long, acute claws ;

the upper part of thetoes,

as in allthe other Eagles,

is covered by a few scu-

tella, especially towards

the apex ; but the scales

of the sides, and those

covering the pads beneath

the toes, are all furnished

with small central points,

many of which are so

long asto merit the name

of spines, and would of

course be of the ' greatest

service in enabling the

bird to take a firm hold

of the smooth body of a

fish. The outer toe, also

is capable of being turned

back so as to form at least

a right angle with the

middle toe, and thus the

prey can scarcely fail of

being firmly grasped.

It builds a large nest,

generally in a high tree,

but sometimes at no great

height from the ground ;

and Mr. Audubon states

The eggs are three orthat he twice saw the nest of this bird on the ground itself.

four in number , and during the process of incubation the female, although she

occasionally takes a short flight, is regularly supplied with food by the male.

Two other species of Ospreys are found in the East Indies, and a third in Aus-

tralia ; but they appear to be very similar to the common species in their habits.

The Haliastur Indus, or Pondicherry Eagle, called the Brahming Kite by the
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European residents in India, feeds to a certain extent on fishes, which it snatches

from the surface ofthe water ; but it also preys upon small birds and other animals,

including crabs and insects, and will not refuse carrion. It is regarded by the Hindoos

as sacred to Vishnu.

Amongst the South American Eagles we may notice the Harpy Eagle (Harpyia

destructor), which is one of the largest birds in the group. It measures about three

feet and a half in length, and its bill and claws are very large and robust, giving it a

most formidable appearance, which is considerably enhanced by the singular crest

which ornaments the back of the head. Its aspect, however, is by no means so im-

posing as that of the Golden Eagle. This bird is found in the warm regions of the

interior of South America. Several other species of Eagles, belonging to the genus

Morphuus, are also found on that continent. Africa and Australia likewise possess

several species ofthis sub-family.

The Buzzards, forming the subfamily of the Buteonina, like the Eagles, have the

basal portion of the ridge of the upper mandible nearly straight as far as the extremity

of the cere, which covers more of the bill than in the Eagles. The bill is broader at

the base than in the other Hawks, and compressed towards the tip, with the sides

sloping and but slightly convex, and the lateral margins distinctly festooned. The

wings are long, broad, and rounded, with the third and fourth quills usually the

longest. The legs are short and robust, with the tarsi sometimes naked, and scutel-

lated both in front and behind, sometimes feathered in front half-way and sometimes

completely clothed with feathers to the base of the toes. The latter are rather short,

and by no means so robust as those of the Eagles.

The Buzzards greatly resemble the Eagles in their general form, but some ofthem

Fig. 306.-Head of the Common Buzzard ( Buteo vulgaris).

also present affinities to the Hawks and Kites both in structure and habits. They are

generally regarded as the least active of the Hawk family, but proceed with consider-

able rapidity when progressing in a direct course ; and often, like the Eagles, ascend

to a great height in the air, and then sail in circles with extended wings. When

2s
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searching for prey, the Buzzards, like the ordinary short-winged Hawks, fly along at

but a small elevation ; their food consists principally of small birds and quadrupeds,

upon which they pounce on the ground, rarely pursuing birds on the wing. They

also feed upon reptiles, insects, and worms.

These birds occur in all parts of the world, but they are most abundant in the

Western Hemisphere, especially in South America. Three species are known to occur

in Europe, including the Bee Hawk or Honey Buzzard (Pernis apivorus) , which is

placed by some authors amongst the Kites . All these species are found in Britain.

The most abundant is the Common Buzzard (Buteo vulgaris, Fig. 306) , a bird about

twenty inches in length, which is very generally distributed in all parts of the

kingdom, and is a permanent resident with us. Its food consists mostly of small

birds, mice, shrews, moles, small reptiles, insects, and worms ; but it also occasionally

attacks Partridges and Grouse. In some places it is known as the Kite or Glead, but

is quite distinct from the True Kite. According to the nature ofthe country in which

it dwells, it builds its nest either in trees or on the ledges of rocks ; the materials

employed in both cases are the same, -namely, sticks, twigs, and heath, with a lining

ofwool and grass. The eggs are three or four in number.

The Buzzard is generally considered to be an indolent and not very courageous

bird, and its character certainly does not present any points of great interest. It is,

however, noted for its attention to its young ; and in default of the proper objects of

their maternal solicitude, Buzzards in captivity have repeatedly hatched and brought

up the young of other birds. An instance of this is related in the following words by

Mr. Yarrell : " A few years back," he writes in 1845, " a female Buzzard, kept in

the garden of the Chequers Inn, at Uxbridge, showed an inclination to sit by collecting

and bending all the loose sticks she could obtain possession of. Her owner, noticing

her actions, supplied her with materials ; she completed her nest, and sat on two hen's

eggs , which she hatched, and afterwards reared the young. Since then she has

hatched and brought up a brood of chickens every year. One summer, in order

to save her the fatigue of sitting, some young chickens , just hatched, were put down to

her ; but she destroyed the whole. . . . . When flesh was given to her, she was very

assiduous in tearing and offering it as food to her nurslings, and appeared uneasy if,

after taking small portions from her, they turned away to pick up grain."

The second British species, the Rough-legged Buzzard ( B. lagopus), which is dis-

tinguished from the former by its feathered tarsi, is by no means so well known here

as the common Buzzard ; and, indeed, it is only to be regarded as a winter visitor

from the north. It is, however, generally distributed over the continent of Europe,

has been found in Africa as far south as the Cape of Good Hope, and also occurs in

many parts of the United States. It is a rather larger bird than the common Buzzard,

which, however, it closely resembles in its habits and food, although it appears to

prey upon animals of rather larger size, such as rabbits and wild ducks. It breeds in

the northern regions, and migrates southwards for the winter. Its nest is said to be

built in high trees.

The Honey Buzzard (Pernis apivorus, Fig. 307) , appears to be a rare bird in most

parts of Europe, and in this country it is only a summer visitor. It is a rather larger

bird than either of the preceding, but is said to live to a great extent upon wasps

and their larvæ, which have indeed been found in its stomach, and in search of which

it is sometimes seen digging . Its general habits, however, are little known ; but it

appears to feed only upon the smaller animals, and especially upon insects and cater-
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pillars. The Pernis cristata, an Indian species, has also been found to have a quantity

of greenish matter in the stomach, which could only be regarded as the remains of

caterpillars ; and other specimens of that species had the stomach partly filled with

Fig. 307.-Head of the Honey Buzzard (Pernis apivorus).

honey, an article of diet for which the European Honey Buzzard is said to have a

predilection. The nests of these birds are built in tall trees.

The transition from the Eagles and Buzzards to the Vultures is effected by the

Polyborine, or Caracaras, which possess the carrion-feeding habits of the latter, with

the general structure of the birds of the family Falconida. These birds have the bill

rather elongated, with the basal portion straight, the tip but moderately hooked, and

the lateral margins of the upper mandible very slightly festooned . The wings are

elongated, with the third, fourth, and fifth quills the longest ; the tarsi are long,

slender, and covered with scales ; the surface of the crop, and often that of part of the

head and throat, are naked, or clothed only with a woolly down, giving the bird an

exceedingly vulturine character.

With the exception of the Serpent-eaters, the birds of this group are more limited

in their distribution than those of any other sub-family of Falconidous birds. They

are almost entirely confined to South America, only a single species occurring also in

the southern parts of North America, whilst another extends its range into the islands

of the Southern Ocean.

The habits of the species have been admirably detailed by Mr. Darwin. The

commonest species, which appears to be found in all parts of South America, is the

Polyborus brasiliensis, which, according to Mr. Darwin, is called the Carrancha in the

region of La Plata . Together with a smaller species ( Milvago chimango) , it constantly

frequents the neighbourhood of slaughter-houses, and , when the vultures have taken

their fill of the carcase of any animal that dies on the plains, these two Hawks follow

them, and pick the bones clean. Of the carrion-eating habits of these birds, Mr.

Darwin adds, any one may convince himself " by walking out on one of the desolate

plains, and then lying down to sleep . Whenhe awakes, he will see, on each surround-

ing hillock, one of these birds patiently watching him with an evil eye." Besides

carrion, however, the Caracaras feed on worms, mollusca, insects, and frogs-in fact,
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on almost anything that serves as food to the smaller Hawks, whilst occasionally five

or six Carranchas will unite in chasing the Herons, or other large birds, and they are

charged with destroying new-born lambs. They are inactive birds, especially when

full-fed, and their flight is slow and heavy. On the ground they run, some of them

pretty quickly. Their cry is usually harsh and guttural, and, whilst uttering it, they

gradually throw the head backwards, with the bill wide open, until at last the crown

of the head almost touches the lower part of the back. The Carrancha, and probably

the other species, builds a large rude nest, either in a low cliff or in a bush or tree.

The Chimango (Milvago chimango), already mentioned, is said by Mr. Darwin to

be"generally the last bird that leaves the skeleton ;" and he adds, that it " may often

be seen within the ribs of a cow or horse, like a bird in a cage."

All these birds appear to be exceedingly tame and impudent when in search of

food ; but one species, the Milvago Australis, which inhabits the Falkland Islands in

great abundance, exhibits a greater degree of boldness than any of the others. When

the " Adventure" was at the Falklands in the winter, these birds would attempt to

seize the geese which they had shot, and carry them off before their eyes ; and on one

occasion they dashed down upon a dog that was lying asleep close by one of the party.

They would fly on board the ship in search of plunder, and, as they possessed all the

thieving propensities of the Corvine birds, they turned out exceedingly disagreeable

neighbours. Thus they carried off a large black glazed hat for nearly a mile, and a

pair of the heavy balls used in catching cattle were served in the same manner, whilst

a small compass, in a red morocco case, appears to have had such attractions for them,

that they conveyed it away beyond all hope of recovery. The flesh of these birds,

when cooked, is said to be white and good.

From these South American carrion-eaters to theVultures, forming the familyVultu-

rida, is an easy step. In these the bill is rather elongated, sometimes strong, sometimes

slender, but always straight in its basal portion, and rather suddenly hooked at the tip

(Fig. 308) . The eyes, as in

the preceding family, are

placed on the sides of the

head, but they are not

overshadowed by the

strong bony ridge, which

gives those organs their

peculiarly sunken appear-

ance in the Falconida.

The wings are long and

pointed ; the tarsi short,

stout, and covered with

reticulated scales ; and the

toes are of moderate size,

the hinder one short and

Fig. 308.-Head of the Egyptian Vulture ( Neophron percnopterus) . rather elevated, and all

armed with strong but

blunt claws. In the more typical forms of these birds, the head, and frequently the neck

also, are quite bare of feathers, or clothed only with a sort of woolly down,-a character

which renders the bird almost as disgusting to the eye, as their habits to the imagi-

nation. This, however, is a feeling which certainly ought not to be indulged, as some
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of the ugliest of these birds are of the greatest importance to the natives of the

countries which they inhabit, by quickly removing decomposing animal matters and

filth ofall kinds, which, in those warm climates, would soon become offensive, if not

pernicious.

Of thetwo groups into which we divide the Vultures, that which approaches most

closely to the Eagles is the sub-family of the Gypaëtine, or Bearded Vultures, in

which the head and neck are entirely clothed with feathers, and the cere of the upper

mandible is hidden by projecting bristles. This group only includes a single species-

Fig. 309. -Bearded Vulture ( Gypaetus barbatus).

the Griffon, or Bearded Vulture (Gypaëtus barbatus, Fig. 309),-the largest of European

birds. This large and powerful species measures about four feet and a half in length,

and its wings extend to the enormous width of nine or ten feet. The colour of the

upper parts in old birds is grayish or blackish brown, with the tips of the shafts white ;

the lower parts are orange yellow, and the head and neck whitish. It is found, but

not abundantly, in various parts of Europe, Asia, and Africa, apparently principally

to the north ofthe line. In Europe it occurs as far north as Germany.

Its habitation is always amongst high mountains, and it builds its nest in the most

inaccessible situations, so that its construction is still unknown. In its bold and

predatory habits it resembles the Eagles, and, unlike the filthy birds which form the

greater part of the family, it will refuse putrescent flesh, unless most sharply pressed

byhunger. Its food consists of birds and young Mammalia. In Europe it destroys

lambs, kids, and young chamois ; indeed, its German-Swiss name of Lämmergeyer

refers to its partiality for lambs. It is also recorded to have occasionally carried off

children. Several instances of this kind are said to have occurred in Switzerland ;

and Bishop Heber heard that the same thing had taken place in India. Large animals

the Bearded Vulture is said to pursue until he drives them over some precipice, when

he can descend and feed upon them at his leisure.

The second sub-family includes the true Vultures, or Vulturine, distinguished by

having the head, and usually more or less of the neck, either naked or covered with

down. These birds are of moderate or large size ; they occur in both hemispheres,

but are principally confined to the warmer climates, only two or three species extending

into the temperate regions. Their habits are disgusting in the extreme to our ideas,

as they appear to have an especial predilection for carrion, by the removal of which,

and other nuisances, they certainly confer the greatest benefits on the inhabitants of
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hot climates, by whom they are generally regarded with favour. When attracted by

the carcase of some large animal, the Vultures often flock together, often from con-

siderable distances. The mode in which they acquire their knowledge of the presence

of their favourite food, appears to be still rather doubtful ; some naturalists maintaining

that they are guided by the sense of smell, whilst others insist that it is to sight alone

that they are indebted for their information. Some years ago this was the subject of

acrimonious disputes amongst some ornithologists ; but the most generally received

opinion at present is, that the Vultures discover their prey bysight. Some ofthem also

prey upon living animals, in the same manner as the other Raptorial birds.

They fly pretty well, often soaring to a great height, and sailing in large circles.

Their nests are made on the ground or amongst rocks, and sometimes also in trees ;

they appear to be even ruder than those of the Falconidae. Their eggs are usually

from two to four in number.

Of the species belonging to the Old World, three are commonly found in the South

of Europe. These are the Vultur monachus, or Arabian Vulture ; the Gyps fulvus, or

Tawny Vulture ( Fig. 310) ; and the Neophron

percnopterus, or Egyptian Vulture (Fig. 308) ,

frequently called Pharaoh's Chicken. These

birds occasionally visit central Europe, and

specimens of the last two species have been

killed in England.

Amongst the American species we may

notice the famous Condor (Sarcorhamphus gry-

phus), about which so many wonderful stories

were told by the older writers. The accounts

wing given of its size and powers seemed almost to

justifythe descriptions ofthe fabulous Roc in the

tales of Arabian voyagers. It is, however, only

a little larger than the Bearded Vulture of

Europe, and appears to be inferior to that

powerful bird in the extent of its wings and

the strength of its talons. In its habits it is
Fig. 310.-TheTawny Vulture (Gyps fulvus). intermediate between the Bearded Vulture and

the ordinary Vultures ; it feeds principally on the dead carcases of animals, but will

occasionally make a combined attack even upon large quadrupeds. It inhabits the

most inaccessible parts ofthe Andes, usually at a height of from 10,000 to 15,000 feet,

where it breeds and brings up its young, laying its two large white eggs uponthe

bare rock. In its flight it rises to immense heights in the air. The highest flight

observed is said to be 21,000 feet ; but it is probable that the bird may attain a still

greater elevation. It usually sails in majestic circles, with the wings fully expanded

and motionless ; and Mr. Darwin states that he once watched some for half an hour

without perceiving the slightest flapping of the wings. Changes of direction appeared

to be produced by the vigorous action of the head and tail.

Another species of the genus Sarcorhamphus (so called from the fleshy wattles about

the head and base of the bill), is the King Vulture (S. papa), which is not uncommon

in Brazil and Guiana. This bird is remarkable for the brilliant colours of the naked

skin ofthe head and neck, and also for the apparent respect which is paid to him by

the common Brazilian Vultures. It is said that if a KingVulture approaches a carcase
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about which a number of the common species have already collected, the latter will

meekly give way, and stand looking on until the new-comer has gorged himself. It

is from this that he derives his title of the King of the Vultures. This bird is said to

make its nest in hollow trees.

The common American Vulture is the Turkey Vulture (Cathartes aura) , or Turkey

Buzzard, as it is sometimes called . It is found abundantly in almost all parts of

America, but more especially in the tropical regions. In the colder parts of the conti-

nent it is migratory. Two or three other nearly allied species are found in different

parts ofAmerica.

With the Vultures we conclude the series of birds, and now proceed to the last and

highest class of the Animal Kingdom, that of the MAMMALIA, which includes our own

species amongstits members.

CLASS V. MAMMALIA.

General Characters .—The great majority of the animals included in the class

of Mammalia, are those commonly known as Quadrupeds, that is to say animals which

have four feet adopted for progression on a solid surface. We cannot however say that

the old term Quadruped is synonymous with Mammal, as it is just as applicable to

many Reptiles as to the true Mammalia, whilst some important members of the latter

class cannot be denominated Quadrupeds. The leading character upon which the

separation of this class from the rest of the Vertebrata is founded, consists in their

truly viviparous reproduction, and the peculiar provision for the sustenance of the

young for some time after their birth, to which we shall have occasion to refer here-

after.

The form ofthe body in the Mammalia varies very considerably, but we can always

distinguish, at least in the skeleton, a division of the animal into three regions, --the

head, neck, and trunk. In by far the greater part of the class , these three divisions are

clearly perceptible in the living subject, and it is only in the fish-like Cetacea that the

neck becomes as it were, amalgamated with the trunk. The limbs are always four in

number, but they undergo so many modifications in form, that we must leave their

consideration until we come to treat of the skeleton. The jaws instead of being covered,

as in the birds, with a horny bill, are concealed by fleshy lips , and armed with bony

teeth. The clothing of the body also is different from that of any of the other verte-

brated animals ; it consists of hair, and although it certainly undergoes considerable

modifications in different members of the group, yet few are entirely destitute of

true hairs.

The bones ofthe Mammalia are distinguished from those of birds by the absence of

the air cells, which in those animals give to the skeleton the lightness necessary for

their aerial existence ; most of the bones in the Mammalian skeleton are solid, and the

cavities ofthose which are not so, are filled with a peculiar oily matter, called marrow.

Some ofthe bones ofthe head are, however, usually furnished with air cells, but these

do not communicate, as in birds, with the lungs, but receive their supplies of air from

the nose and ear. These air cavities are known as sinuses, and those of the frontal

bone acquire a large size in many of the Ruminant quadrupeds (such as the Ox, Sheep

&c.), whilst it is to the great extent of the air cells in the cranial bones that the Elephant

is indebted for the large size of his head, which is such an important element in pro-

ducing the striking sagacity of his appearance.

The general structure of the skeleton is as follows . The skull is of variable form ,
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but the bones both ofthe cranium and face are immoveably connected with each other,

a character which does not occur in any of the preceding classes. The cavity of the
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Fig. 311.-Skeleton of the Camel. vc, cervical vertebra ; vd, dorsal vertebra ; el, lumbar verte-

bre ; vs, sacral vertebra ; vq, caudal vertebræ ; c, ribs ; o, scapula ; h, humerus ; cu, arm-

bone; ca, carpus ; mc, metacarpus ; ph, phalanges; fe, femur ; ro, patella ; ti, tibia; ta, tarsus ;
mt, metatarsus.

cranium is also larger than in the reptiles and birds. The base of the skull is formed

by the occipital bone, which here forms a single bone perforated by the great foramen
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Fig. 312.-Skull of the Horse ; oc, occipital bone ; t,

temporal ; f, frontal ; n, nasal ; m, superior

maxillary ; im, intermaxillary; mi, inferior

maxillary; o, orbit ; i, incisor teeth ; c, canines;
mo, molars.

through which the base ofthe spinal-

cordpasses. It bears close tothis aper-

ture a pair of prominent condyles

(or articulating tubercles) by which

im the skull is articulated to the first

vertebra ofthe neck. The position

of the occipital bone in relation to

the mass of the skull varies greatly,

and it is uponthis that the direction

of thehead, as compared with that of

the axis of the body, entirely de-

pends. Thus in man the occipital

bone occupies the lower part of the

skull, so that the condyles are

brought nearly under its centre ;

hence the head is kept in equilibrium, and its direction becomes perpendicular to that

of the axis of the body. As we recede from man, however, the occipital bone

gradually shifts its position backwards until in the lower Mammalia, it actually forms

the posterior portion of the skull ; and, in proportion as it approaches this position, the
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direction of the head becomes nearer and nearer to that of the general axis. In front

of the occipital bone the floor of the cranial cavity is formed by the sphenoid bone,

which although usually free, is not unfrequently amalgamated posteriorly with the

occipital. The wings of the sphenoid bone form part of the sides of the cranium, which

however are formed principally by the temporal bones, which in adult animals form a

single plate on each side of the head . In the young state each of the temporal bones

is composed offour distinct pieces, which are usually recognizable in the adult ; these are

the petrous portion ofthe temporal bone (os petrosum) which forms part of the base of the

skull, and encloses the labyrinth of the ear ; the mastoid process, which often contains

cavities connected with the ear ; the tympanic bone, surrounding the tympanum,

which although often small, is frequently developed into a large bladder-like protuber-

ance beneath the skull ; and lastly the squamous portion of the temporal bone, which

forms a larger or smaller part of the side walls of the skull . From the temporal bone,

immediately in front of the ear, arises a process which runs forward to meet a similar

process of the malar bone ; these form the zygomatic arch. The posterior portion of

the roofof the skull is formed by the two parietal bones, and the anterior portion by the

frontal bones: the latter however in some Mammalia, as for instance in man, unite to

form a single plate. The horns of the Ruminants are supported upon processes of the

frontal bones. In front of the cranial cavity, is the ethmoid bone, through which the

olfactory nerves pass, and which also sometimes assists in the formation of the inner

walls of the orbits.

The facial bones, consist of a pair of nasal bones which cover the cavity of the nose

and are usually of considerable size ; a pair of maxillary bones forming the sides of the

upper jaw ; a pair of intermaxillary bones, placed immediately below the nose and bear-

ing the incisor teeth, which however are sometimes, as in man, amalgamated with the

maxillaries ; and a pair of malar bones which form the outer and inferior margin of the

orbits, and give rise to the process which completes the zygomatic arch. The orbits

are completed by the lacrymal bones.

The roof ofthe mouth is composed of the horizontal process of the maxillary and

intermaxillary bones, and behind these the true palatine bones. The pterygoid bones

which in the birds are quitedistinct are in the Mammalia amalgamatedwith the sphenoid;

besides these the nose includes the vomer and a pair of turbinated bones.

nature.

The lower jaw never consists of more than two pieces, thus forming a striking

contrast to the Reptiles, in which each half of this organ is always of a compound

When the two halves of the lower jaw form separate bones, they are united

in front by cartilage, but in the majority of the Mammalia they are firmly attatched

to each other either by a suture, or by the complete amalgamation of the two halves,

which then form a single piece. The lower jaw is articulated to the temporal bone,

close to the base of the zygomatic process. At this point we find a more or less distinct

cavity forthe reception of the convex articulating surface of the lower jaw, and both

these surfaces vary greatly in size and form according to the particular motion required

bythelower jaw. Thus, to taketwo extreme instances, in the carnivorous cats in which

the motion of the jaw is directly up and down, the condyle is elongated, somewhat

cylindrical and placed transversly upon the jaw ; it fits accurately into a corresponding

transverse groove at the base of the zygomatic process, thus forming a complete hinge

joint. In the herbivorous ruminants on the contrary, in which the jaw requires a sort of

rotatory motion in order tothe proper comminution of the food, the condyle is small and

rounded and the surface to which it articulates is but slightly impressed. The portion
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of the jaw upon which the condyle is situated is more or less turned upwards, forming

what is called the ascending ramus of the jaw, and this is usually continued above the

condyle in the form of a flat process, which passes within the zygomatic arch, and

gives attachment to a portion of the muscles of the jaw. This structure of the lower

jaw is peculiar to the Mammalia.

The teeth with which the jaws are armed exhibit a great variety not only in their

arrangement but also in their structure. They are all, however sunk into sockets ofthe

jaw, an arrangement which only occurs in the crocodiles amongst the Reptiles. The

most common form is that which occurs in the human subject, in which the teeth

exhibit a distinct crown, or protruded portion, covered with a layer of very hard enamel,

whilst the root, or portion immersed in the socket, is destitute of this coating. The

outer coating ofenamel in these teeth is often curiously folded, so as to give aniregular

outline to the internal ivory ; this becomes perceptible in a section of the tooth, or

when the upper surface is worn away by use. In some cases also, besides the external

coating of enamel, small dots or rings of that substance are to be seen scattered in the

ivory. In many herbivorous quadrupeds we meet with another form of teeth, peculiarly

adapted to the grinding of their food . This process requires an irregular surface, and

accordingly the teeth are composed of intermixed layers of enamel, dentine (or ivory) and

a third substance, called the cementum or crusta petrosa. The latter is softer than either

of the others, so that substances of three different degrees of hardness are always

exposed at the surface of the tooth, and as these necessarily wear away unequally, the

requisite roughness is preserved by the mere act of mastication.

The teeth are divided into three groups in accordance with their position and con-

sequent functions. The first of these are the incisors, or cutting teeth, which occupy

the intermaxillary bones in the upper jaw, and the corresponding portion of the lower

jaw. These vary considerably in their form, but are usually of a flattened shape, with

a transverse cutting edge, and they are employed in biting off those portions of the food

which are afterwards to be comminuted bythe teeth appointed for that purpose. These

teeth are sometimes absent in one or both jaws ; when present their number varies

from two to ten. In the Rodentia they are of very peculiar construction, which will

be described when we treat of that order, and in some other Mammalia they attain

an enormous development, as in the Elephant, the Hippopotamus, and the Narwhal.

On each side of the incisors, but frequently separated from them by a considerable

interval we find a single tooth in each jaw, which is usually of a more or less conical

figure. These teeth are called the canines from their great prominence in the Dog, a

character possessed also by all carnivorous animals, to which these teeth are of great

use in biting and tearing their prey . The canines are entirely deficient in the Rodentia

and in nearly all the Ruminants ; they are small in most herbivorous animals, but

attain a large size in the Hippopotamus, and in the upper jaw of the Walrus.

The third group of teeth consists of the molars or grinding-teeth, situated in the

sides of the jaws, and extending to the back of the mouth ; they serve for the com-

minution of the food, and undergo many modifications according to the nature

of the nourishment usually consumed by the animal . Thus in the carnivorous

Mammalia these teeth have strongly compressed crowns, furnished with a sharp cut-

ting edge, and the teeth of the two jaws come together like the blades of a pair of

scissors, an arrangement admirably adapted for the division of flesh ; in the insect-

eating species, the molars present a double row of sharp points, with deep cavities

between them , a structure which enables these creatures to crush the hard bodies of



THE VERTEBRAL COLUMN IN THE MAMMALIA. 651

beetles with facility ; those species which feed upon a mixed diet of flesh and vegtables,

have the molars furnished with crowns of a quadrangular form, the surface of which is

formed by several small tubercles, whilst the truly herbivorous Mammalia have the

harder and softer parts of theteeth more or less intermixed, so that as the crown of the

teeth wears away an efficient grinding surface is always preserved. The molars

are always inserted in the jaw by two or more roots, and as this structure is peculiar

to the Mammalia, it furnishes the Geologist with an important character in the determi-

nation ofMammalian remains ; but inmany of these animals the most anterior of these

teeth exhibit a different structure from the posterior ones, and are distinguished asfalse

molars or præmolars ; these are intermediate in form between the true molars and the

canines, and sometimes like the latter have only a single root. The molars are pre-

sentin all the Mammalia, with but very few exceptions (the Monotremata, a few Eden-

tala and the true Whale) .

The vertebral column of the Mammalia is distinctly divisible into five regions, the

vertebræ composing which are distinguished as the cervical, dorsal, lumbar, sucral, and

caudal vertebræ . The only exceptions to this universal rule are afforded by the

Cetacea, in which, as the hinder extremities are not developed, the sacrum does not

exist, and the lumbar vertebræ pass at once into the caudal. In some Mammalia-as,

for instance, in our own species-the caudal vertebræ are reduced to a very rudimen-

tary state, but their existence is still recognizable.

Of these five regions, the only one in which the number of vertebræ is constant is

that forming the neck ; the cervical vertebræ are invariably seven in number, in the

long slender neck of the Giraffe, as in the short thick support of the bulky head ofthe

Elephant. The only apparent exception to this rule is met with in the Sloths

in which the number of vertebræ in the neck is eight or nine. In these cases,

however, the additional vertebræ really belong to the dorsal series, as they are fur-

nished with rudimentary ribs. They may, therefore, be regarded as dorsal vertebræ,

in which the ribs do not reach the sternum ; and the object of this modification, as

pointed out by Professor Bell, is no doubt to give additional mobility to the neck.

In the Cetacea, whose short necks do not require any flexibility, the cervical vertebræ

are firmly anchylosed together, forming a single bone.

The dorsal vertebræ are distinguished from the cervical by the possession of

spinous processes for the attachment of ligaments, which are of very large size in the

species with long necks or heavy heads ; they also exhibit surfaces for the articulation

of the ribs. The number ofthe dorsal vertebræ and ribs is very variable, some species

having only eleven, whilst others have as many as twenty. The ribs are moveably

articulated to the vertebræ, and at the opposite extremity they are usually connected

by a cartilage with the sternum, and this rarely becomes ossified as in the birds. A

greater or less number of the hinder ribs are not immediately connected with the

sternum, but their extremities are attached to a ligament which runs from the posterior

extremity of the sternum to the last rib. These are called false, or floating ribs.

This arrangement gives great mobility to the bony case of the thoracic cavity ; and

it is mainly by the action of the costal muscles in raising and depressing the ribs,

that the size of that cavity is altered so as to produce the alternate inspiration and

expiration of air. The sternum is composed of several bones placed one behind the

other in the centre of the breast ; these are distinct in many of the Mammalia, but

in others they are amalgamated into a single piece.

The lumbar vertebræ differ from the dorsal in their much greater strength and in
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the absence of ribs, which are here replaced by very long transverse processes . They

are also variable in number. The sacrum is usually formed of three or four vertebræ ;

it is wanting in the Cetacea. This is followed by the caudal vertebræ, which vary in

number according to the length of the tail, and consequently to a greater extent than

those of any other region of the body. The number of vertebra which enter into the

composition of the os coccygis, the representative of the tail in the human body, is only

four, whilst some of the long-tailed Mammalia have upwards of forty vertebræ in this

part of the body. The caudal vertebræ gradually diminish in size and completeness as

they approach the end of the tail, where they usually consist only of a simple cylin-

drical body, without any traces of arches or processes.

In no group of corresponding extent is the construction of the limbs so various as

in the Mammalia ; no other affords, within the same compass, so many instances of the

modification ofthe same type to suit different requirements. Thuswe have the swimming

paddle of the Whale, the walking feet of the Horse or Ox, the formidable paw of the

Lion or Tiger, the wing of the Bat, and, lastly, the wonderful hand of Man, all formed

from the same elements, merely modified in each case to adapt each particular animal

for the sphere of life in which it was intended to act. It will be unnecessary to dwell

any longer in this place upon these beautiful adaptations, as we shall have occasion to

refer to these and many others when treating of the different groups into which the

class is divided ; and it will be sufficient for our present purpose to give the reader a

general idea of the construction of the limbs.

The anterior limb is attached to the trunk by a broad shoulder-blade or scapula,

which is applied to the surface of the ribs, and is usually kept in its position by a

clavicle, which springs from the anterior extremity of the sternum, and rests with its

upper extremity against a process of the free end of the scapula. The clavicle is want-

ing in many Mammalia. In the Ornithorhynchus, the two clavicles are united to a cen-

tral piece, forming a single T-shaped bone, which reminds one of the furcula of a bird,

and in this animal also the coracoid bone is fully developed, and assists in the forma-

tion of the scapular arch, whilst in the rest of the class it is reduced to a very small size,

and amalgamated with the scapula. The humerus is articulated to the lower part of the

scapula by a ball and socket joint, and at its opposite extremity bears a transverse con-

vex articulating surface for the reception of the bones of the forearm (radius and ulna),

with which it forms a sort of hinge-joint. The radius and ulna are distinct and move-

able in man and some other animals, and separate in the middle and anchylosed at the

extremities in others ; whilst, in the hoofed animals generally, they are represented by

a single cylindrical bone. They are followed by a variable number of small bones (the

carpal bones), forming the wrist joint, and these in their turn give attachment to the

metacarpal banes, the five parallel bones which constitute the palm of the human hand,

but which in the other members of the class are gradually reduced until in most of the

hoofed quadrupeds they are represented like the radius and ulna, by a single cylindrical

bone. These are followed by the phalanges, or bones of the fingers , each of which is

usually composed of three joints, but the number of fingers varies from five to one.

*

The structure of the posterior extremities is perhaps rather more uniform than that

ofthe anterior pair. Their supporting arch is the pelvis, composed of three bones on

each side-the ilium, the ischium, and the os pubis. The ilia are firmly attached to the

sacrum, and the space between them, at the lower or anterior part of the pelvis, is occu-

pied by the two ossa pubis, which always meet and frequently unite by a suture. The

ischia form the hinder or lower part of each side of the pelvis ; they are the prominent
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bones upon which we sit. The femur, or thigh-bone, the first moveable bone of the

hind limb, is attached to the pelvis by a large ball and socket joint, and the ball at the

head ofthe femur is always set at a greater or less angle to the axis ofthe bone.
This

is especially observable in the humanskeleton (Fig. 313) . The tibia and fibula, forming

the shank, are articulated to the extremity of the femur by a joint resembling that at

the elbow in the fore limb, but turned in the contrary direction ; and in front of

the joint is a small bone called the patella, or knee-cap. Below these are the tarsal

bones, corresponding with the carpals in the anterior extremity, and these are followed

in like manner by the metatarsal bones and phalanges. The tibia and fibula, and the

metatarsal bones exhibit the same variety in their number and arrangement as the

radius and ulna, and the metacarpal bones in the fore limb ; and the phalanges in both

pairs of extremities are liable to the same modifications . The general structure of the

skeleton, and the modifications to which it is subject, will be readily understood by a

comparison of the cut of the human skeleton ( Fig. 313) with that of the camel (Fig.

311) , as these may be taken to represent nearly the two extremes of the ordinary Mam-

malian skeleton .

The skin in the Mammalia, as in the other vertebrate animals, consists of a cutis,

or true skin, and of a horny cuticle, or epidermis. The former is often of great thickness,

but the cuticle is a thin layer composed of horny cells, which are continually renewed

from the materials forming the subjacent layer, commonly known as the rete mucosum,

in which are deposited the proper colouring matters of the skin. In some parts of the

body, however, especially where delicate organs are to be protected from pressure, the

cuticle becomes greatly thickened ; instances of this may be seen in the callosities

which make such a disagreeable figure on the buttocks of many monkeys, and the balls

ofthe feet of many quadrupeds. In many cases, also , the cuticle becomes converted

into distinct scales, as , for example, on the tails of rats and mice.

The ordinary clothing of the skin consists of hairs, which are small horny cylinders,

produced from pulps placed at the bottom ofsmall capsules in the skin . These capsules

consist of small indentations of the cutis, which are lined with cuticle, and the pulps

are abundantly supplied with vessels which bring the nourishment required for the

growth of the hair. The interior of the cylinder is usually occupied by a coloured

oily matter, and its external surface, although frequently smooth, is often formed

apparently of distinct scales . The differences of thickness and texture in these organs

is very great, so much so that different names are given to the leading varieties, even

in common language-such as wool, true hairs , and bristles. What is called fur,

consists of the two former kinds of hair- wool and true hair-the soft woolly hair

forming a warm inner coat, whilst the longer true hairs, upon which the beauty of the

fur depends, serve to protect the inner layer from the weather. The hair in some

animals continues constantly growing, but in others it is shed from time to time, and

replaced by a fresh coat .

Besides the ordinary forms of hairs; we meet with many dermal appendages in the

Mammalia, which, although apparently very different, are really of the same nature.

Amongst these are the quills of the Porcupine, and the prickles of the Hedgehog,

which, notwithstanding their much greater thickness, are produced in the same way as

ordinary hairs, of which, in fact, they appear to be an agglomeration . A still more

remarkable form is seen in the scales of the Manis, which are found to be composed of

parallel horny tubes exactly analogous to hairs. Besides these, the claws, nails, and

hoofs of the Mammalia, the horns on the nose of the Rhinoceros, and the horns of the
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hollow-horned Ruminants (such as the ox and sheep) are all composed of a substance,

the structure of which shows its origin to be analogous to that of hair.

Besides the capsules of the hairs, the skin in the Mammalia contain an immense

number ofminute glandular organs, some of which are instrumental in producing the

constant evaporation of moisture from the skin, which we call perspiration, whilst

others, known as sebaceous follicles, secrete a fatty matter, which lubricates the skin,

and keeps it soft and flexible. Of the latter, many discharge themselves by ducts into

the capsules at the base of the hairs, the surface of which is thus slightly greased .

Glands of a similar nature, but larger size, inserted in the skin of particular parts of

many animals, produce peculiar secretions of an odoriferous nature, and it is to this

that some species are indebted for the disagreeable smell which they emit when

alarmed.

In the structure of the digestive organs the Mammalia present a tolerable degree of

uniformity, although the construction of the stomach in particular groups undergoes

some remarkable modifications, which will be described hereafter. In nearly all the

members of this class the mouth is surrounded by moveable fleshy lips and cheeks,

which, in some cases, are capable of great extension ; the lips then form delicate

prehensile organs, and the cheeks form pouches, in which food may be conveniently

stowed away. The tongue presents a good deal of variety in its form and degree of

mobility, but it is always of a fleshy texture. In the Whales, it is immoveably fixed

to the bottom of the mouth ; but in most of the Mammalia it is free, and composed of

the same muscles as in the human subject ; in some cases it is capable of considerable

extension, and is sometimes used as a prehensile organ . The most remarkable form is

that presented by the Ant- cater and Echidna, in which, by a peculiar arrangement of

the muscles, the tongue is capable of being protruded to a great distance from the

mouth, in search of the insect food on which these creatures subsist. The surface of

the tongue is usually covered with small elevations or papillæ, which, in some carni-

vorous quadrupeds, give place to recurved horny hooks ; these convert the tongue into

a formidable rasp, which is employed by the creatures in scraping the last remnants of

flesh off the bones of their prey.

At the back of the mouth is an organ which is peculiar to this class ; it is a sort of

fleshy valve , called the velum palati, the office of which is to protect the posterior

opening of the nose. Beyond this is the pharynx, into which not only the mouth, but

also the nasal cavities and the trachea open . The opening of the latter is closed by a

cartilaginous valve (the epiglottis) , which prevents the passage of the food into the

trachea during deglutition . From the pharynx the esophagus leads straight down into

the stomach, passing close in front of the vertebral column in the form of a uniform

muscular tube. The stomach presents a considerable variety of form ; it is usually a

simple cavity, but in some species it is divided into several compartments by constric-

tions ; whilst in the Ruminants, it becomes a compound organ, consisting of four

separate stomachs, the construction and uses of which will be described in treating of

that order of animals. The remainder of the intestinal canal consists of the small and

large intestines. The former commence at the pyloric extremity of the stomach, and

present nothing remarkable in their structure. They are shorter in the carnivorous

than in the herbivorous species. They usually enter the large intestine at some little

distance from its commencement, leaving a blind sac of greater or less extent above the

point of junction ; this is called the cacum, and in man and a few other Mammalia, it

is furnished with a narrow appendage, called the vermiform appendage. The large in-
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testine, or colon, is continuous with the rectum, which leads directly to the anal opening,

and exhibits no particular character, except in the Monotremata, where it forms a cloaca

similar to that of birds.

The liver is of considerable size,

always provided with a gall bladder.
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but present no remarkable peculiarities.

Besides these abdominal glandular or-

gans, themouth is supplied with moisture

from threepairs ofsalivaryglands, which,

however, are wanting in the Cetacea.

The organs of circulation and respi-

ration are somewhat similar in struc-

ture and function to those ofbirds, that is

to say, the heart consists of four cavities,

and the circulation is complete and

double, the whole of the blood passing

through the lungs on its return to the

heart before it is again driven into the

arteries ofthe body ; and the temperature

of the blood is always considerably

higher than that of the surrounding

medium. The lungs, however, present

a considerable deviation from the type

of the birds ; they are almost always in

pairs, and hang freely in the thoracic

cavity suspended by the straight trachea,

enclosed within a serous sac, which com-

pletely prevents their contact with the ribs or any of the internal organs. They are

consequently completely closed, and do not offer those apertures of communication

with air cells in the body which we have seen to be characteristic of the lungs of birds.

Thetexture ofthe lung itself is also more uniformly spongy than in either the birds

or reptiles. There is another distinction between the Mammalia and birds, in the com-

plete separation of the thoracic and abdominal cavities by means of a muscular parti-

tion, called the diaphragm, which divides the general cavity of the body into two

separate compartments.

Fig. 314.-Lungs, Heart,and principal vessels of

Man. ar, right auricle ; or, right ventricle ; vl,

left ventricle; a, aorta ; ve, vena cava ; ac, carotid

arteries ; v , jugular veins ; as, subclavian artery ;

vs, subclavian veins ; t, trachea.

The kidneys, which are usually of the same form as in the ordinary domestic

animals, are always situated close to the lumbar vertebræ, one on each side of the

descending aorta, from which they receive their supply of blood . They are composed

ofnumerous minute and bifurcating tubes, radiating in every direction round three

sides of a cavity, called the pelvis, which receives their secretion, and passes it into the

canal (the ureter) which rises from the fourth side. In the adult state the kidneys

usually present a nearly even surface, but in the embryo they exhibit a lobulated

structure, showing that the organ is a compound gland, and in some cases this form is

permanent, as, for instance, in the Cetacea, whose kidneys have been compared to a

bunch of grapes. The ureters convey the urine to the bladder, which is universally

present in the Mammalia, and from this it is discharged through a canal called the

urethra, the external orifice of which is common to it and the generative apparatus, and

is not connected with that ofthe intestine, except inthe singular order ofthe Monotremata.
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a

A

The nervous system in the Mammalia is remarkable for the large size of the brain,

and especially of its hemispheres, in comparison with the rest of the nervous system.

The surface ofthe cerebral hemispheres exhibits a more or less convoluted appearance ;

and a French naturalist, M. Gratiolet, has put forward the opinion, that the number of

convolutions are indicative, to a certain extent, of the intel-

ligence of the animals. The hemispheres are united beneath

by a fibrous band (the corpus callosum), which, however, is

wanting in the marsupials and Monotremata. The olfactory b

ganglia are reduced to a comparatively small size, as are also

the optic lobes, which are usually represented by four small

tubercles, called the tubercula quadrigemina. The cerebellum

is sometimes situated quite at the back of the cerebral hemis-

pheres, so as to be visible from above ; but in the higher Mam-

malia the latter gradually cover it, until in man it is almost

completely concealed . In some cases, also, the structure of the

cerebellum agrees with that of birds, the centre of the organ

being of large size, whilst the lateral portions are small ; but

this structure is gradually lost, until in manthe cerebellum is

almost entirely composed ofthe lateral lobes.

b
B

Fig. 315.-Structure of
the Human Kidney.

A, vertical section of

the kidney ; a, cortical
substance ; b, tubular

substance ; c, calyx and

pelvis ; d, the ureter.

The organs of the senses are all present in a state of great

perfection in the Mammalia. The nasal cavity is divided into

two compartments by a perpendicular septum, partly composed

of bone and partly of cartilage . The nasal plates of the

ethmoid bone and the convolutions of the turbinated bones

form a series of complicated passages, through which the air

passes on its way to the lungs, and these are coated throughout

with a delicate membrane, which is kept constantly moist by a

peculiar secretion, and is abundantly supplied with minute

branches of the olfactory nerves. In those quadrupeds which

are pre-eminent for the perfection of their sense of smell, the

number of convolutions, and, consequently, the extent of sur-

face constantly exposed to the air, is most extraordinary. The

branches of the olfactory nerves pass through the numerous

openings in the ethmoid bone, which receives its name from the

sieve-like appearance which it presents in consequence. The nasal passages open

posteriorly into the pharynx, and the anterior openings, or nostrils, instead of being

mere perforations in a horny covering, like those of birds and reptiles, are pierced in

the midst of moveable cartilages, which, by the action of peculiar muscles, are

generally endowed with a greater or less amount of motion. In some Mammalia

the nose is greatly prolonged, and exceedingly moveable ; as, for instance, in the

Elephant. In the Cetacea, the nasal passages serve both for the passage of air and

water, but they are quite destitute of nerves, and these animals do not appear to have

any sense of smell . The peculiar modifications ofthe nose in these Mammalia will be

described hereafter.

B, portion of the gland

enlarged; a, extremity

of the uriniferous tubes ;
b, straight portion ; c,
their termination in the

calyx.

The structure of the eye throughout this class is exactly the same as in the human

subject. In the aquatic species, the lens becomes spherical, as in the fishes, and in

many the choroid coat is covered with a brilliant layer of pigment, which shines

brightly under particular conditions. The pupil is usually round, but in many

2 T
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animals it contracts into a slender fissure when exposed to a strong light ; the direction

of this fissure is transverse in the Ruminants, and perpendicular in the Cats. The ball

ofthe eye is usually globular, and its movements are effected by the agency of six or

seven muscles.

The auditory apparatus, the earliest of the organs of sense to make its appearance,

attains its highest perfection in the Mammalia. The internal ear is entirely imbedded

in the petrous portion of the temporal bone, and is remarkable forthe great develop-

ment ofthe cochlea, which sometimes exhibits as many as five circumvolutions. In

the Monotremata, however, which in many particulars of their construction appear to

approach the reptiles and birds, the cochlea is of a much more simple form. The

tympanic cavity is very large, and usually communicates with cells hollowed out in

the neighbouring bones ; it is also connected with the mouth bythe Eustachian tube.

Instead of the single long ossicle, which in the birds and reptiles forms the com-

munication between the tympanum and the labyrinth, we find a series of four of these

minute bones, of different forms . The Mammalia are also distinguished by the pre-

sence of a true external ear, which is generally in the form of a funnel, composed of

cartilage and clothed with skin and hair, the office of which is evidently to concentrate

sound, and convey it directly to the drum of the ear. This is moved by an apparatus

ofmuscles, and in many quadrupeds can be turned in any direction from which sounds

may come. Many aquatic Mammalia are furnished with small cartilaginous valves to

close the aperture of the ear when the animals dive, and the auditory organs in the

Cetacea have an arrangement quite different from that of any other members of the

class, which will be described when we come to treat of that order. The sense of taste

also must be possessed in greater perfection by the Mammalia than by anyother group

of Vertebrata, for it is in them that the tongue acquires its most fleshy consistency,

and is most abundantly supplied with nerves. The general sense of touch is, of course,

most acute in those parts of the body which are destitute of hair, and covered with a

soft and delicate skin ; but in a great many Mammalia we find special tactile organs

developed in the form of long bristles projecting from each side ofthe upper lip ; these,

which are commonly known as whiskers, are abundantly supplied with nerves, and

are evidently most delicate organs of touch.

The mode in which the process of reproduction is effected in the Mammalia, is,

as we have already stated, the leading point of difference between these animals and

the other Vertebrata. All the Mammalia are essentially viviparous animals ; theyoung

are always born alive, although generally in a very helpless condition . In this, how-

ever, as we have seen, the Mammalia are not peculiar, for several animals belonging

to the truly oviparous classes of fishes and reptiles produce living young ; but these

are all destitute of the peculiar provision for the nourishment of their offspring , which

renders the latter completely dependent upon its mother for its support for a consider-

able period after birth ; and as nothing approaching this is found in any other group of

animals, it has been very judiciously fixed upon as the distinguishing characteristic

of the class.

This provision for the support of the young is the milk, a fluid secreted by peculiar

glands called the mammary glands, which become greatly developed in the female

during the period of gestation. These glands are situated upon the ventral surface of

the body, sometimes on the breast, sometimes in a double row along the whole lower

surface, and sometimes only in the inguinal region. When situated on the breast,

these organs are only two in number, and they are generally placed in this position in
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those animals, such as our own species, the apes, and bats, in which the anterior

members are of such a form that the young may be supported in them. The elephant,

however, is a striking exception to this rule. In the ordinary Mammalia the mamma

are far more numerous ; the dog is commonly furnished with ten, and some of the

other species have a still greater number. The glands themselves consist of immense

numbers of small secreting cells, each furnished with a minute duct ; and these

gradually uniting, lead into a sort of reservoir, in which the milk is stored up until

the young animal requires its nourishment . From these milk is discharged through

one or more openings situated in larger or smaller cutaneous projections, called nipples,

which the young animal takes in its mouth when it sucks. The presence of these

nipples is consequently always characteristic of a mammal, and none of these animals

are without them.

In those species of the oviparous classes of reptiles and fishes in which the young

are brought forth alive, the only difference between the process of reproduction and

that which prevails in the majority of their respective classes, consists in the fact that

the former retain their ova within the oviducts until the complete development of the

young animal. The ova, as in the truly oviparous species, are provided with an

abundant supply of nourishment for the evolution of the embryo, and it does not

that any
appear additional materials of importance are furnished by the mother during

the development of her progeny. In the Mammalia, however, the case is widely

different. The ova of these animals on quitting the ovary are of very small size, and

the materials of the yelk are not more than sufficient to support the embryo during the

first moments of its development . This deficiency is made up from the fluids of the

parent's body, by which the little animal is nourished during the whole period of its

development, which is effected in the following manner :-

The oviducts, or Fallopian tubes, as they are frequently called, convey the ova from

the ovaries into the uterus, or uteri ; and during their passage through them the ova

undergo certain changes, whichit is unnecessary to describe here . Arrived in the

uterus, the outer membrane of the ovum attaches itself to the walls of that organ, and

the development of the embryo goes forward to a certain period, when a necessity for a

different mode of nourishment arises . This is provided for by the development of a

vascular connection between the embryo and the mother, called the placenta ; and

through this the young animal continues to derive the nutriment necessary for its

growth until it attains its full development. In some ofthe Mammalia, however, this

organ is never produced, and the young animals are born in the same condition as the

embryos ofthe ordinary Mammalia at the period of the formation of the placenta.

Divisions.-The remarkable and important difference just referred to in the

development of the embryo in the Mammalia has given rise to a division of this class

into two great sections or sub-classes, the Placental and Aplacental Mammalia (Mam-

malia Placentaria and Aplacentaria) . These two groups are distinguished not only by

the physiological character indicated in their names, but also by structural characters

of importance, which are quite sufficient to prove that this division of the class is

perfectly natural.

SUB-CLASS I.- APLACENTARIA.

General Characters .—The Aplacental Mammalia, as already stated, are those

in which the embryo never forms a vascular connexion with the uterus of the mother,

the ovum being simply retained within the uterus, and the requisite nourishment for

the development of the young animal obtained by absorption. An analogous process
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is supposed to take place in the ovoviviparous fishes ; but the size of the young animal

in comparison with the original yelk is much greater in the mammal than in the fish, and

the necessity for a supply of nourishment fromthe mother must increase in the same

proportion ; so that the term ovoviviparous, applied to these Mammalia by many

authors, is scarcely so strictly applicable to them as to the viviparous reptiles and

fishes.

Although this character, being strictly physiological, does not in itself serve to

distinguish an animal belonging to this group from a placental mammal, the imperfect

state ofthe newly-born young, consequent on their somewhat premature introduction

into the world, necessitates the provision of certain organs which furnish excellent

characters for that purpose. Thus the great majority of the animals belonging to this

sub-class are provided with a singular pouch situated under the belly, in which the

teats are situated ; and the young when born are introduced into this cavity, where

they adhere firmly to the teats, and remain concealed until their development has

proceeded sufficiently far to enable them to venture forth from their retreat. For the

m
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Fig. 316.-Pelvis of the Echidna ;

base of the vertebral column ;

iliac bone; m, marsupial bone;

f, cavity for the headofthe femur.

support of this pouch these animals are furnished with

two bones, which pass up the front of the abdomen,

resting upon the front of the pelvis (Fig. 316) ; and

these bones (called marsupial bones) are found not only

in the females, which alone possess the pouch, but also

in the males. They also occur in the three members

ofthe group, the females of which are destitute of the

abdominal pouch ; so that they may be regarded as

characteristic of the Aplacental Mammalia.

Another important character by which these crea-

tures are distinguished from the members of the other

sub-class is derived from the structure of the brain,

which is always destitute of the great commissure,

called the corpus callosum, which in the majority of

the Mammalia unites the two hemispheres of the

brain. The latter are usually smaller than in the

other Mammalia, and leave the cerebellum and some-

times even the optic lobes, uncovered.

These animals, both in their mode of reproduction and in their general structure,

evidently approach the oviparous classes, and they are accordingly placed at the bottom

of the Mammalian series. At the same time they frequently exhibit, in many of their

characters, a remarkable resemblance to the higher groups of Mammalia ; so much so,

in fact, that some naturalists have proposed to insert them amongst the other orders in

those places, their title to which appeared to be indicated by their external characters

and mode of life. In the present day zoologists are tolerably unanimous in regarding

the Aplacental Mammals as a group apart, although offering many points of analogy

with the higher orders. The Monotremata, however, are still placed by Wagner

amongst the Edentata.

Divisions.-The Aplacentaria are divided into two very distinet orders. In one

of these, which makes the nearest approach in its structure to the oviparous Verte-

brata, the abdominal pouch is wanting, and the intestinal canal, and generative and

urinary organs, all open, as in the birds and reptiles, into a common cloaca. From

this circumstance these animals are denominated Monotremata. In the second order,
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that of the Marsupialia, the general structure agrees more closely with that of the

ordinary quadrupeds ; the urinary and generative organs have a common orifice,

which is quite distinct from the anal opening ; and the abdomen, in the females, is

furnished with a pouch for the reception of the young during their long infancy.

ORDER I.-MONOTREMATA.

General Characters.-The Monotremata show most distinctly in all their cha-

racters, a relationship to the oviparous Vertebrata. The bones of the skull, as in

birds, are early united together in such a way as to obliterate the sutures. The cra-

nium is very small in comparison with the facial bones, which project in a more or less

beak-like form, and the jaws are not covered by soft, moveable lips, and are either

entirely destitute of teeth, or furnished with substitutes for them in the form of small

horny plates.

h

a co d

The bones ofthe shoulder (Fig. 317) are unlike those of any other Mammals, and

appear to be intermediate in their arrangement

between those of Birds and Reptiles. At the top

of the sternum there is a T-shaped bone, formed

by the union of the two clavicles, in the same

way as the furcula of a bird ; one of the three ex-

tremities of this bone rests upon the top of the

sternum, whilst the other two are in contact with 0

the acromion processes of the shoulder-blade. Be-

sides these, the coracoid bones, which are reduced

to the form of small processes of the shoulder-blade

in the other Mammalia, are here of large size,

and assist, as in the birds, in the support ofthe

scapular arch, whilst the shoulder-blades themselves

are produced beyond the socket of the humerus to

such an extent that they also rest against the ster-

num.

S

C

Fig. 317.-Sternal apparatus ofthe

Ornithorhynchus. a, acromion pro-

cess ; co, coracoid bone ; d, clavicles

united ; h, socket for humerus; o,sca-

pula ; s, sternum ; c, ribs.

The eyes are of small size, and the external ear

altogether deficient. The orifices of the alimen-

tary, urinary, and generative organs, all open into

a common cloaca, as in birds, and the whole structure of the female sexual organs is

very similar to that of a bird.

The feet have five toes armed with long nails, and besides these the males are fur-

nished with long spurs on the hind legs ; at the base of these is a glandular organ, and

the spurs are perforated, but it does not appear that there is any truth in the assertion

that the wounds inflicted by them are venomous.

So little is known of the habits of these animals, that it was long considered doubt-

ful whether they did not produce eggs instead of living young, and even at the present

day, the condition in whichthe young are born, and the way in which they contrive to

obtain their natural nourishment are still matters of dispute. The orifices ofthe mam-

mary glands are not elevated into nipples, but consist of simple slits in the skin ofthe

abdomen.

Divisions.-This order includes only three species, all natives of Australia,

which, however, form two families, the Ornithorhynchide and the Echidnide. In the

former, which includes a single species, the Ornithorhynchus paradoxus, the jaws
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exactly resemble a flattened duck's bill, opening freely to a considerable extent and

covered with a thick skin. The lower jaw is a good deal narrower than the upper one,

and its edges are furnished with small transverse lamelle, which greatly increase its

resemblance to the bill of a duck. Near the base the jaws are furnished on each side

with a sort of horny tooth, which, however, is quite destitute of a root, and apparently

of a very different nature from the ordinary teeth of the Mammalia . The tongue is of a

very singular construction ; it is divided into two parts, of which the hinder is broad and

flat, covered with soft papillæ , whilst the anterior portion is narrow and covered with

upright points, which become longer and sharper towards the tip of the tongue. The

hinder division of the tongue also has a free process which projects over the base ofthe

anterior division, and bears two pointed horny teeth. The nostrils are placed at the

apex ofthe upper mandible.

The skin is covered with a short brown fur, which extends also upon the short

flattened tail. The legs are short, and each furnished with five toes, which are united

by a membrane ; this, on the anterior feet, projects in a semi-circular form beyond the

extremities of the claws. The spurs onthe hind legs of the male are of considerable size ;

but, notwithstanding the assertions of the natives that they inflict poisonous wounds,

European observers have never found that the animals used them in self- defence.

This extraordinary animal, which was supposed by its first describer, Dr. Shaw,

to be a manufactured monster, is found in New South Wales and Van Diemen's Land,

where it inhabits ponds and the quiet parts ofstreams. In these places it swims about

on the surface of the water, with the head a little raised, diving continually in search

of the insects and other small aquatic animals on which it feeds. It is also able to

climb with facility, and may often be seen in small parties resting on trunks of trees

overhanging the water. It digs itself a burrow in the banks of the piece of water fre-

quented by it, making it with two openings, one above and the other a little below the

surface ofthe water. The burrows are of great extent , usually from twenty to thirty-

five feet in length, and Mr. Bennett,-to whom we are indebted for most of our know-

ledge of this interesting creature,-mentions his having seen one no less than fifty feet

long ; they rise from the water towards the surface of the earth, and at the furthest part,

which is also the highest, are slightly enlarged and provided with a sort ofnest forthe

reception ofthe young. These, when born, are quite blind and nearly naked.

For many years it was a disputed point amongst zoologists whether the Ornitho-

rhynchus produced eggs or living young, and even when the distinguished anatomist,

Meckel, pointed out the existence of what were apparently mammary glands, several of

his contemporaries refused to believe that these were really what they seemed to be,

especially as at the same time it was stated that the eggs had actually been found in

Australia. Observations on the living animal, however, have proved that the office of

these glands is really the secretion of milk, and as the stomachs of the young animals

have been found filled with that fluid, and no remains of egg-shells have ever been

discovered in the nest with young animals which were evidently just brought into the

world, there is no longer any reason to doubt that the Ornithorhynchus brings forth

its young alive and suckles them in the same way as other Mammalia. The principal

argument employed in opposition to this view was, that from the form ofthe mouth the

young animal would find it impossible to suck, but it is now proved that the structure

of the mandibles and tongue are exceedingly different in the young and adult animals,

all the differences being evidently intended to enable the former to procure its nourish-

mentfrom the mammary glands of its mother. According to M. Verreaux, the young,
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at a later period of their lives, and when they are able to swim about, obtain their milk

in a singular manner. The milk, he says, is pressed out in the water, on the surface of

which it floats, producing an iridescent spot, which is then sucked off by the young

creature. In confinement the young Ornithorhynchi are as playful as puppies, and will

feed freely upon rice and egg, or soaked bread, chopped egg, and finely minced meat.

Mr. Bennett found that they readily climbed to the top of a book-case, by placing their

backs against the wall and their feet to the back of the book-case. The Ornithorhyn-

chus is usually a little more than eighteen inches in length.

The family of the Echidnide, or Porcupine Ant-eaters, includes only two species,

which, like the Ornithorhynchus, are

found in New South Wales and Van

Diemen's Land. In many respects

these animals resemble the Ornitho-

rhynchus, but they differ from that

curious creature in several impor-

tant particulars. Thus the snout,

instead oftaking the form of a flat-

tened duck's bill, is produced into a

wam nearly cylindrical organ, of which

both mandibles are enclosed in a

continuous skin, except just at the
Fig. 318.-Echidna hystrix.

apex,where there is a small orifice to allowof the protrusion of the tongue . The latter

organ, by an arrangement of longitudinal and annular muscles, which we shall see re-

peated in thetrue Ant-eaters, is capable of being extended and contracted to an immense

extent, so that it may be exserted from the mouth to a length of nearly eight inches,

and retracted till it is entirely concealed. Thejaws are entirely destitute of teeth, and

the nostrils, as in the preceding family, are placed at the end of the snout . The legs

are short and strong, and the feet all furnished with five toes, armed with powerful

claws, but destitute ofthe swimming membranes which form so remarkable a feature in

the Ornithorhynchus. The body is short and thick, the tail is reduced to a very small

size, and the skin is clothed with bristly hairs, intermixed on the upper surface with

numerous short, acute spines, very similar to those of the Hedgehog. The structure

ofthemammary glands ofthe female, and the spurs on the hind legs of the male, is the

same as inthe Ornithorhynchus.

Of the two species belonging to this family one, the Echidna hystrix (Fig. 318), is

certainly peculiar to New South Wales ; and the other, Echidna setosa, is said to be

properto Van Diemen's Land, although, according to Mr. Waterhouse, it is also found

in New South Wales. They measure from fifteen to eighteen inches in length, and

are found generally in hilly countries, where they live in burrows and feed upon

insects, principally ants and termites, which they capture by the protrusion of their

long sticky tongues. They are slow, dull, nocturnal animals, but exhibit a wonderful

activity in digging, for which their powerful claws are admirably adapted. When

surprised, they either make their escape by burrowing into the earth, or roll them-

selves up in the manner ofa hedgehog, so as to expose their spiny covering to the enemy.

ORDER II-MARSUPIALIA.

General Characters. This order includes a considerable number of species, the

majority of which are inhabitants of Australia, although a few are found in the warmer
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parts of America. They exhibit a great variety of structure and habit, and the families

into which they are divided often differ from each other as much as the orders of the

Placental Mammalia. Thus the arrangement and form of the teeth and the structure

of the extremities vary exceedingly in the different families, and these subordinate

groups are here often distinguished by characters of the same nature as the orders of

the higher forms.

From these the Marsupialia are of course distinguished by the characters already

given for the sub-class, and their principal points of difference from the Monotremata

maybegiven in a few words. One ofthe most important consists in the separation ofthe

orifices ofthe urino-genital apparatus and alimentary canal, which no longer discharge

themselves into a common cloaca. Another character is the possession by the female

ofa more or less complete pouch, situated in the under part of the abdomen, within

which the teats are inclosed, and which serves for the protection of the immature

young. Here they remain suspended to the teats during the earliest periods of their

existence, and in many cases they also retreat to this natural shelter when alarmed,

long after they have begun to lead an independent life. The marsupial bones are thus

called into requisition for the support of the sac, with its contained young ones ; but

we nevertheless find these bones in the males, in which no such office is to be per-

formed. It is found, also, that the mammary organs in the female marsupial animals

are furnished with peculiar muscles, destined , by their contraction, to promote the flow

of milk into the stomach of the young, which in their early ages appear not to possess

the strength requisite to obtain this nourishment by the ordinary process of sucking.

It is remarkable, also, that, in order to provide the young animal with the means of

breathing whilst engaged in this perpetual, and to a certain extent involuntary sucking,

the larynx is prolonged upwards to the aperture of the posterior nares, where it is

embraced by the soft palate. By this arrangement the air passages are completely

separated from the fauces, and the milk passes down into the oesophagus, without any

danger of interfering with respiration. In some cases, also, the teat itself passes into

the pharynx, and this would render such an arrangement as the above still more

necessary.

The skull is very variable in form, but is always composed of separate bones united

by sutures, and the jaws are always furnished with teeth . The orbits generally open

posteriorly into the space included by the zygomatic arch. The external ears are

always present and often greatly developed, and, lastly, the arrangement of the bones

ofthe scapular arch is similar to that of the ordinary Mammalia.

The first traces of the existence of Mammalia upon the earth consist of the fossil

remains of animals of this order. They make their first appearance in the Stones-

field slate, and in the gypsum of Paris ; so that during the formation of these strata,

that part of the earth which we now call Europe was inhabited by animals of a type

which, in the present day, is entirely confined to Australia, a few of the Indian

islands, and America.

Divisions. The Marsupialia may be divided into two great sections,-the Phyto-

phagous, or plant- eating, and the Rapacious or carnivorous and insectivorous groups.

These two sections are well characterized by the structure and arrangement of the

teeth . In the former the canine teeth are small and sometimes altogether wanting in

one or both jaws , the incisors on the contrary are large, but never more than two in

number in the lower jaw, and the molars are furnished with broad, tubercular crowns.

This section includes three families.
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The first ofthese is the family of the Phascolomyda, including only a single species,

the curious Wombat (Phascolomys fossor) an inhabitant of Van Diemen's Land and the

small islands in Bass's Straits. In the arrangement of the teeth, the Wombat presents

a considerable resemblance to the Rodentia or gnawing Mammalia ; the incisors are

two in number in each jaw, and of the same chisel-like form as in the Rodentia ; the

canine teeth are entirely wanting, so that there is a considerable gap between the

incisors and the molars. The latter exhibit a curious structure ; a deep furrow down

the inside of the upper, and the outside of the lower ones, divides each tooth into two

upright prisms ; the surface is smooth and surrounded by the enamel. The total

number of teeth is twenty-four. The intestine is furnished with a short cœcum,

and with a vermiform appendage.

The Wombat is an exceedingly plump animal, between two or three feet in length,

and covered with a thick coat of long, brownish, dull woolly hair. Its head is large

and broad, and presents a considerable resemblance to that of a Rabbit. The tail

is excessively short and nearly naked. The legs are short and nearly of equal length,

and the feet are furnished with five toes, all of which, except the small inner toe of the

hind feet, are armed with long claws. The animal walks upon the soles of the feet,

which are broad and naked.

It is a slow moving nocturnal creature, living in holes amongst the rocks, or in

burrows which it digs for itself in softer ground,—and from its burrowing habits it is

known to the colonists as the " badger,” although it agrees with the true Badgers

in no other particulars of its economy. Its food consists entirely of vegetable matter,

such as grass and roots, the latter of which it digs up with its strong claws. It is

a quiet creature, and may be easily domesticated ; its flesh is said to be exceedingly

delicate. Several specimens have been brought to Europe. The female produces three

or four young at a birth , and is said to take the greatest care of them.

The second family is that of the Macropodidae or Kangaroos, which are at once

distinguished amongst the Marsupials by the structure ofthe hind legs. These organs

are exceedingly long and powerful, and the feet, which are much elongated, rest with

their whole sole upon the ground ; the fore legs on the contrary are very short, and are

of little use to the animal in progression, its movements consisting in powerful leaps

effected by the extension of the hind legs. In its natural position the Kangaroo sits

upright upon its haunches with the assistance of its powerful tail, which with the two

hind feet forms a sort of tripod. In opposition to this great development of the hind

parts of the body, all the fore parts are exceedingly small, so that some fanciful

observers have compared the animal to a creature compounded out of portions of two

others of very different bulk.

The head is small, and furnished with good large ears, and the upper lip is cleft.

The dentition is very different from that of the Wombats, and in some respects

resembles that of the Horse. There are six incisors in the upper jaw, but only two in

the lower ; the canines are always deficient in the lower jaw, and very small in the

upper, where they are also sometimes wanting or concealed by the gums ; so that there

is always a considerable space between the incisors and the molars, which are five in

number on each side, and of a more or less quadrangular form. The anterior feet are

furnished with five toes, each of which is armed with a claw ; the hind feet on the

contrary only possess four toes, the inner one or great toe being deficient. Of these

the two outer are the largest, and are terminated by strong hoof-like nails, whilst the

inner ones are united together as far as the root of the nails.
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With regard to the structure of the internal organs, we may observe that the

stomach is of a complex structure, being divided by constrictions into several com-

partments. The object of this arrangement is not clearly known ; but Professor Owen

has observed a sort of rumination to take place in some species. The coecum attains a

considerable size, but is destitute ofthe vermiform appendage.

The Kangaroos are almost entirely confined to Australia and Van Diemen's Land;

but species are found in the adjacent islands, and even in New Guinea. They are
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Fig. 319. Great Kangaroo ( Macropus Giganteus).

entirely herbivorous, and live for the most part in the grassy plains ; but some species,

forming Dr. Gray's genus Petrogale, are found in rocky places. They are timid

creatures, but when seized defend themselves with violent strokes of their hind feet,

which, from their great power and the strength of their nails, constitute formidable
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weapons. Unlike the generality of herbivorous animals, however, they do not usually

collect into flocks, although they may sometimes be seen in considerable numbers

together. In feeding, they rest upon the fore feet, and when thus engaged, the young,

which frequently retreat to the abdominal pouch long after they are able to graze like

their parents, may often be seen protruding their heads, and cropping the herbage at

the same time with the mother. According to Quoy and Gaimard, they also run on all

fours when pursued by dogs. Their ordinary mode of progression, as already men-

tioned, consists in long leaps, effected by the agency of the hind legs alone, and in

these efforts the long powerful tail is employed in maintaining their equilibrium.

The Tree Kangaroos (Dendrolagus) , of which two species are found in New Guinea,

differ remarkably from the rest of the family by their adaptation to an arboreal life.

The size of the animals belonging to this family varies greatly, some of the

largest species being more than four feet long in the body, whilst the smallest are

about the size of a small rabbit or large rat. Of the latter description are the

Kangaroo Rats (Hypsiprymnus) , little nocturnal animals, which feed to a great extent

on roots .

The flesh of the larger species of Kangaroos (Macropus giganteus, Fig. 319,

M. nemoralis, M. fruticus, and others) , is esteemed excellent food both by the natives

and colonists of Australia, and that of several of them is commonly seen in the markets

of Sydney . The colonists hunt the Kangaroo with powerful dogs, and the sport is of

an exciting description, as the animal not only endeavours to escape by exerting his

utmost speed, but also, when the dogs come close up to him, strikes powerful blows at

them with his tail . When seized by the dogs, he also frequently wounds them

severely with his hind feet.

The native Australians take these animals in a variety of ways. Sometimes a

number ofthem go out in company to hunt the Kangaroo ; sometimes they take them

in pitfalls and snares, or kill them with spears when they come to drink. Another

mode, which is probably the most usual of all, is described in a most graphic and

picturesque manner by Captain Grey. The native advances quietly in the direction

where he expects to find his game, with every sense on the alert to give him early

notice of its approach . When the animal is near him, he is seen to assume an attitude

of intense attention , and, at a given signal , his wives and children, who accompany

him, drop immediately upon the ground. When the savage is thus occupied, Captain

Grey says, you will see at about a hundred yards from him " a Kangaroo erect upon

its hind legs, and supported by its tail ; it is reared to its utmost height, so that its

head is between five and six feet above the ground ; its short paws hang by its side,

its ears are pointed-it is listening as carefully as the native, and you see a little head

peering out from its pouch, to inquire what has alarmed its mother. But the native

moves not ; you cannot tell whether it is a human being or the charred trunk of a

burned tree which is before you, and for several minutes the whole group preserve

their relative position ; at length the Kangaroo becomes reassured, drops upon its fore

paws, gives an awkward leap or two, and goes on feeding, the little inhabitant of its

pouch stretching its head further out, tasting the grass its mother is eating, and

evidently debating whether or not it is safe to venture out of its resting-place, and

gambol about amongst the green dewy herbage.

"Meantime the native moves not until the Kangaroo, having two or three times

resumed the attitude of listening, and having, like a monkey, scratched its side with

its fore paw, at length once more abandons itself in perfect security to its feed, and



668 THE PHALANGERS.

1

playfully smells and rubs its little one. Now the watchful savage, keeping his body

unmoved, fixes the spear first in the throwing-stick, and then raises his arms in the

attitude of throwing, from which they are never again moved until the Kangaroo dies

or runs away. His spear being properly secured, he advances slowly and stealthily,

no part moving but his legs ; whenever the Kangaroo looks round, he stands motion-

less in the position he is in when it first raises its head, until the animal, again assured

of its safety, gives s skip or two, and goes on feeding. Again the native advances,

and this scene is repeated many times, until the whistling spear penetrates the devoted

animal."

Besides the flesh, the skin of the Kangaroo is highly valued, as the leather made

from it is admirably adapted both for shoes and gloves. The best leather is said to be

afforded by the skin of the Bush Kangaroo (M. fruticus) of Van Diemen's Land ; this

is the only kind which the more fashionable members of society in Sydney will con-

descend to have in their boots and shoes, and accordingly immense numbers of the

skins are annually imported into New SouthWales from Van Diemen's Land.

The third and last family of the phytophagous marsupials is that of the Phalangis-

tidæ, or Phalangers, which resemble the Kangaroos to a considerable extent in their

dentition, but differ from these in their complete adaptation for an arboreal existence .

Thus the hind legs are only ofa proportionate length to the anterior limbs, and all the

feet are furnished with five toes ; the second and third toes of the hind feet are, how- ¦

ever, united together. The incisor teeth are six in the upper and two in the lower

jaw; the canines are small, and the lower jaw is sometimes quite destitute of them.

The stomach, unlike that of the Kangaroos, is simple in its construction, and the

intestine is furnished with a very long cœcum. The tail is usually very long, but in

one genus, on the contrary, it is reduced to a mere rudiment.

These animals, of which the largest measures about three feet in length, including

the tail, occur in Australia and many of the islands of the Eastern Archipelago . They

live in woods, climbing about with great agility amongst the branches, in which the

long-tailed species assist themselves by clinging with the tail. They are nocturnal in

their habits, and, like most nocturnal animals, are furnished with large eyes ; during

the day they sleep rolled up into a ball. Their food consists of fruit and leaves ; but

it also appears probable that they may occasionally prey upon birds, which they sur-

prise at night roosting in the trees, as they have been found in confinement to prefer

meat to any other food . They are said to emit a most disagreeable odour ; but

are nevertheless regarded as excellent food by the natives of the countries in which

they occur, who appear to capture them in great numbers. According to some writers,

indeed, their capture is very easy, as, when they are found suspended by their tails to

the branches, it is said they may readily be made to descend by looking fixedly upon

them for some time.

Of the true Phalangers (Phalangista) there are two groups, in one of which the tail

is entirely covered with bushy hair, whilst in the other the extremity is naked. It is

remarkable that each of these groups is exactly circumscribed in its geographical dis-

tribution, the species with the tip of the tail bare being confined to the islands of the

Eastern Archipelago, whilst those in which the whole organ is clothed with hair are

found only in Australia and Van Diemen's Land. The species of both groups are

tolerably numerous, especially those of the latter ; and several of the species occur in

the greatest abundance. The natives of the Molucca Islands call them Cuscus, or

Cousous ; and in New Ireland the natives give the name of Capoul to their common
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species (P. cavifrons) . The common species in Australia (P. vulpina) is well-known to

the colonists as the Opossum ; it is nearly two feet long in the body, and its flesh is a

favourite food with the natives, who hunt it with great success.

The Flying Phalangers (Petaurus) are distinguished from the True Phalangers,

which they resemble in most respects, by the possession of a broad fold of skin which

runs down each side of the body from the anterior to the posterior limbs, and which,

when stretched by the extension of the legs, serves as a sort of parachute to support

the creature in springing from one tree to another. It cannot, however, fly, in the

true sense of the word. The tail is long and bushy, and is destitute of the prehensile

power possessed by that of the True Phalangers. They are pretty little creatures, the

largest measuring about two feet long, including the tail, which makes about half its

length ; whilst the smallest species is not larger than a mouse.

fine, and that of one species (P.

sciureus) is in considerable esteem

amongst the Australian colonists.

The Flying Phalangers are found

only in Australia and New Gui-

nea ; one species occurs in Nor-

folk Island, but none in Van

Diemen's Land.

The fur is soft and

Fig. 320.-The Koala (Phascolarctos cinereus).

We have already mentioned

that in one genus of this family

the tail is reduced to a mere

stump ; this is the genus Phasco-

larctos, of which two species are

recorded, both natives of New

Holland, where they are known

to the colonists under the names

of "monkeys " and " bears."

The only species of the habits of which we know anything is the Koala (P. cinereus),

which inhabits the woods of New South Wales. It is about two feet in length, and

covered with a soft gray fur ; the ears are adorned with tufts of long hairs. Like

the other Phalangers it lives on trees, and is a slow nocturnal creature, feeding

principally on the tender shoots of particular trees, and also occasionally descending

to the ground in search of roots. Its flesh is highly esteemed by the natives of

Australia, who climb the highest trees in its pursuit. When the young have become

too large for their ordinary retreat in the pouch of the mother, they mount npon

her shoulders, and are carried about by her in this position.

From the Phalangers, of which most, if not all, subsist to a certain extent upon

animal food, we pass by an easy transition to the rapacious Marsupials. These are at

once distinguished from the vegetable feeders by the nature of their dentition . The

incisors are small, and present in considerable number in both jaws ; the upper jaw

bears from eight to ten, and the lower from six to eight of these teeth. The canines

also are always large and present in both jaws, and the true molars are furnished with

several points. This section of the order includes four families.

In the first of these, the Peramelida, or Bandicoot Rats of Australia, there are six

incisor teeth in the lower jaw, and eight or ten in the upper ; the true molars are four

in number on each side in each jaw, and between these and the canines there are three
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false molars. The total number of teeth is consequently forty-six or forty-eight ; the

Fig. 321. -Crab-eating Opossum (Didelphys cancrivora).

latter number prevails in the

typical genus Perameles. The

form of the molars agrees with

that observed in the Insectivo-

rous Placental Mammalia, with

which the Bandicoots seem to

correspond.

The structure of the limbs is

remarkable, the hind legs being

much longer than the anterior

pair, and adapted for leaping,

like those of the Kangaroos.

The fore feet are composed of

five toes, but the two outer are

reduced to the form of small

tubercles placed very far back,

and concealed amongst the hair ;

they are, however, furnished with

minute nails. The feet conse-

quently appear to consist only of

three toes, which are completely

separate, and armed with strong

digging claws. In the genus Chee-

ropus this number is even reduced

to two. In the hind feet the

inner toe is rudimentary or en-

tirely wanting (Choropus) ; the

second and third are completely

united, and the two outer toes are the largest and separate.

The Bandicoots are small animals, which inhabit different parts of Australia and

Van Diemen's Land. They are nocturnal animals, which dig themselves burrows in

the soft ground, for which purpose their claws are well adapted ; and from this circum-

stance and the unusual length of its ears, one of the species (P. lagotis) is called the

"rabbit" by the colonists of Swan River. The flesh of the animal is said to resemble

that of the Rabbit, but their food is generally of a very different nature, consisting

principally of insects and grubs, although some species are said to have a particular

predilection for roots, and especially bulbs. Their gait consists of a series of hops, in

which, however, they are said, like the Rabbit, to use their fore feet.

The Didelphida, or Opossums, forming the next family, are peculiar to America ;

and to this group belonged the first examples of Marsupial animals with which

Europeans were acquainted . The dentition in these animals is remarkable, as they

alone, of all the Marsupials, possess eight incisors in the lower jaw. In the upper

jaw there are ten of these teeth ; and as, in addition to the canines, there are four

true and three false molars on each side of each jaw, the total number of teeth

amounts to no less than fifty. The head is long and pointed, with large, rounded, and

nearly naked ears. The feet are all composed of five toes, furnished with small claws ;

the inner toe of the hind feet forms an opposable thumb, and is destitute of a claw. The



THE OPOSSUMS. 671

tail is naked and sealy, except at the base, where it is clothed with fur like that on the

body, and its tip forms a prehensile organ ofgreat power. The females are sometimes

provided with a regular pouch,

but more commonly this is re-

placed by two folds of skin.

The Opossums are found in

all parts of America, from the

state of La Plata in the south to

the shores of the Great Lakes in

the north ; but they are most

abundant in the warm regions of

South America. They live in

the woods and forests, and exhibit

great skill in climbing trees, an

operation in which their hand-

like hind feet are a great assist-

ance to them. Their prehensile

tails are usually employed onlyto

suspend them from the branches,

and in this position, with the

head downwards, they will often

remain for hours. They are

nocturnal in their habits, and

generally slow in their move-

ments. Their food consists of

small animals, such as mice,

birds, and insects ; they are fond

ofthe eggs of birds, and are said

also to feed on fruits. They are also particularly partial to blood, for the sake of

which they sometimes commit serious depredations in hen-roosts. The young, on

leaving the pouch, are usually carried about for some time onthe back of the mother,

where they steady themselves by twisting their tails round that of their parent.

Fig. 322.-Virginian Opossum, with its Young

(Didelphys Virginiana).

The Opossums are all of small size ; the largest species measure from two feet to

two feet and a half, including the tail, which is about as long as the body ; the

smallest species is not more than seven inches in length. The flesh of the larger

species is eaten, and is said to be white and good, although many people have a prejudice

against it, on account of the very rat-like character of the tail. When threatened with

danger they counterfeit death most admirably, and may even be picked up or injured

without giving any sign of life.

The earliest known species was the Virginian Opossum (D. virginiana, Fig. 322) ,

the only representative of this group that inhabits North America. It is generally

distributed in the United States, and is abundant in the southern parts of the Union,

It is one of the larger species. The true Opossum (D. Opossum) is exceedingly

common in Guiana, but rare in Brazil, where one of the commonest species is the

Crab-eating Opossum (D. cancrivora, Fig. 321), which is also one of the largest of the

group. It is said to prefer marshy districts, and to be exceedingly fond of Crabs.

We must also refer to another South American species, the Yapock (Chironectes

variegatus, Fig. 323), which is distinguished from the ordinary Opossums by its
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palmated hind feet, which enable it to swim and dive with facility, and by several

other characters, which may, perhaps, entitle it to rank as the type of a distinct family.

개

Fig. 323.-The Yapock ( Chironectes variegatus).

In its form, this curious

little animal has a good

deal ofresemblance to the

Otters, and was originally

described by Buffon as the

"little Otter of Guiana."

It also resembles those

animals in its habits,

seeking its food, which

consists of small fishes,

aquatic insects, and crus-

tacea, in the water, and

living in holes in the

banks. It is said to be

furnished with cheek

pouches, inwhich it stows

away its food until its

return to the shore, and

possesses another remark-

able character, in the presence of a peculiar process of the pisiform bone of the wrist,

which gives it the appearance of having the rudiment of a sixth finger, as which it was

indeed described by Temminck.

Thefamily ofthe Myrmecobiida includes only a single species, the Myrmecobiusfas-

ciatus, or Banded Ant-eater, an inhabitant of the southern and western parts of Aus-

tralia. It is distinguished from all the other Marsupials by the great number of its

teeth, which are more numerous even than those ofthe Opossums. This increase is in

the molars, ofwhich there are five on each side in the upper jaw, and six in the lower;

between these and the canines there are three false molars in each jaw, and the incisors

are eight in number in the upper, and six in the lower jaw. Thetotal number of teeth

is consequently fifty-two. The molars are furnished with small pointed tubercles like

those of the ordinary insectivorous quadrupeds, which this animal resembles in its food.

The head of the Myrmecobius is terminated in front by a pointed snout and furnished

with narrow pointed ears. The anterior feet have five and the posterior four toes, all

furnished with strong claws, and the tail is rather long and bushy. Its feet are formed

for running onthe ground, where it progresses by successive leaps like a squirrel ; but

when pursued it usually takes refuge in the hole of a tree.

Its food consists of insects, which it is said to collect in the same way as the true

Ant-eaters and the Echidna by protruding its long tongue, and it is generally found in

districts containing many Ant-hills, no doubt for the sake of the abundant supply of

food which it obtains in such situations. The female is destitute of a pouch, but the

young when adhering to the teats, are said to be concealed by the long hairs which

grow upon the belly of the mother. It is an elegant little creature, measuring about

eighteen inches in length, including the tail ; the anterior parts are of a reddish tawny

colour, and the hind part of the back is adorned with transverse bands of black and

white.

In the preceding families the cœcum is of moderate size, but in the following one it
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is entirely wanting. This is the family of the Dasyuride, or Dasyures, including the

most carnivorous species of the Marsupial series, which it completes. The teeth are

usually forty-six in number, and agree in their arrangement with those of the Opos-

sums, except that there are only eight incisors in the upper and six in the lower jaw.

In the typical genus Dasyurus, however, there are only two false molars between the

true molars and the canines, so that the total number of teeth is reduced to forty-two.

The form of the molars in the upper jaw is usually irregularly triangular, with three

points ; but those in the lower jaw are compressed cutting teeth, the edges of which

are also furnished with three points . The feet are formed for terrestrial progression ;

the anterior have five toes and the posterior four, all perfectly separate and armed with

curved claws. The deficient toe of the hind feet is sometimes represented by a sort of

tubercle, which, however, does not reach the ground. The tail is of moderate length,

or elongated, and always well covered with hair. This family includes the largest of

the rapacious Marsupials . They are evidently analogous to the ordinary carnivorous

quadrupeds, not only in their ferocity and carnivorous propensities, but also more or

less in form .

A striking instance of this is presented by the Pouched Wolf (Peracyon or Thylaci-

nus cynocephalus) , which, both in its general form and the structure of its extremities,

closely resembles a large Dog or Wolf. It is of a yellowish-gray colour, with trans-

verse black bands on the hinder part of the back, whence it has obtained the names

of the " Zebra Wolf," the " Hyæna," and the " Tiger" from our colonists in Van

Diemen's Land, to which island it appears to be exclusively confined . It is a most

carnivorous animal, often committing considerable ravages amongst the flocks of sheep,

but it has now become rather rare, except in the wildest and most inaccessible parts of

the colony, where it lives amongst the caves of the mountains and feeds upon the

smaller Kangaroos and other Mammalia. It is even said sometimes to devour the

Echidna, notwithstanding his spiny protective coat. It is a strictly nocturnal animal .

Remains of an animal nearly allied to this (Thylacotherium) have been found in some of

the secondary strata in Europe.

Of the typical Dasyures (Dasyurus) the largest species (D. ursinus) is also a native

ofVan Diemen's Land, where it is commonly known amongst the colonists by the

name ofthe " Devil." It is about eighteen inches long in the body, and is covered with

a long, thick, coarse hair, of a black colour, with a few white spots on the breast and

shoulders. It is ofa most savage nature, and is often destructive to sheep, to which its

powerful jaws render it a most formidable enemy, notwithstanding its comparatively

small size. When Van Diemen's Land was first colonized, the " Devils" were very

abundant, and did much mischief amongst the poultry, but they are now for the most

part banished to the woods in the unfrequented parts of the country, where they

exercise their destructive propensities on the small wild quadrupeds and birds .

In the genus Phascogale, which includes several small Opossum-like animals, with

bushy tails, the first toe of the hind foot, instead of being absent or quite rudimentary,

is of sufficient length to be employed as a thumb in grasping, and these animals con-

sequently ascend trees with facility in the pursuit of the insects which constitute their

food. One species of this genus is smaller than our common Mouse.

SUB-CLASS II.-PLACENTARIA.

General Characters. It will be unnecessary to enter at any length upon the

characters of this group, as their leading peculiarities are the same as those of the

2 U
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class ; these they exhibit in their highest degree of perfection, the connexion between

the mother and the young being continued for a much longer period than in the Apla-

centaria, so that the young animal when born is in a far more perfect state, aud, in

fact, in some instances is able to walk almost from the moment of its introduction into

the world. The principal distinctions by which this sub-class is separated from the

preceding one consist in the absence of the ventral pouch and marsupial bones, and in

the presence of the great commissure, or corpus callosum, uniting the hemispheres of

the brain. In other respects, the numerous animals forming this group present an

extraordinary diversity of structure, and the orders into which they are divided are in

consequence very numerous.

Divisions. The first order consists of the strictly aquatic Mammalia, in which

the body is fish-like in its form, with the anterior members converted into fins , and the

hinder limbs entirely wanting ; these are called Cetacea . The three following orders

are distinguished by having the toes encased in hoofs, or so completely enveloped in the

integuments, that their divisions are completely concealed, and the only external evidence

of their existence is to be found in the hoof-like nails with which the foot is provided.

Of thesethe Pachydermata have always two or more toes in each foot, indicated as above

stated by the number of hoofs, and the skin is usually naked and furnished only with a

few scattered bristles. In the Solidungula the legs terminate in a single toe, with an

undivided hoof; and the Ruminantia are characterized by their cleft hoofs, the absence

of incisor teeth in the upper jaw, and the peculiar structure of the stomach, which

enables them to return their food into the mouth, and submit it to a second

mastication.

The fifth order of the True or Placental Mammalia appears, to a certain extent,

intermediate between the Ungulate forms and the Unguiculate orders which make

up the remainder of the class, their long curved claws being hollowed out at the

base, so as to enclose the extremities of the toes much in the same way as a hoof.

They are further distinguished by the total absence of incisor and canine teeth in

both jaws. These are called Edentata.

Of the Unguiculata, or clawed Mammalia, the Rodentia are distinguished by the

absence of canine teeth, and by their chisel-like gnawing incisors . In the Pinnipedia

the canines are greatly developed, and the molars compressed and sharp-edged, indi-

cating the carnivorous propensities of the animals ; whilst the body is fish-like in

form, and the four limbs are converted into paddle-like organs. The Carnivora have

limbs adapted for ordinary terrestrial progression , with the toes armed with sharp claws ;

and the teeth are adapted for cutting flesh . The Insectivora resemble the Carnivora in

many respects ; but their molar teeth are broad, and furnished with several pointed

tubercles. In the Chiroptera the anterior extremities are converted into wings, by the

expansion of a leathery membrane between the elongated fingers. The Quadrumana

are furnished with grasping hands on all four extremities ; whilst the Bimana, in-

cluding only the human species, have the anterior limbs alone provided with hands.

ORDER III. CETACEA.

General Characters.-This order, which includes the Whales and some allied

animals, is distinguished, as already stated, by the fish-like form of its members, which

are thus adapted for passing their existence in the water. The Cetacea are generally

very bulky creatures, in which the head is often of a most enormous size ; the body

tapers off posteriorly, and is terminated by a broad tail fin, which, like that of the
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fishes, is the principal agent in swimming, but is set on in the contrary direction, being

transverse instead of perpendi-

cular (Fig. 324) . This caudal

fin is supported upon a firm car-

tilaginous basis, but has no trace

of rays or bones. The anterior

limbs are converted into power-

ful fins, completely enclosed in

an uniform skin ; but beneath

this we find the usual bones of

which the arm of a vetebrated

animal is composed, although

considerably shortened. In some

instances the phalanges are very

numerous, but the fingers rarely

exhibit any traces of nails. The posterior limbs are entirely wanting, and the only

trace of the pelvis consists in a pair of bones suspended amongst the muscles, and

usually united in front into the form of a V, but completely detached from the vertebral

column, which is also destitute of that peculiar series of anchylosed vertebræ called

the sacrum, which serves in the ordinary Mammalia to give firm support to the pelvis .

The first caudal vertebræ are, however, distinguished from the lumbar by the presence

of a series of small inferior V-shaped arches ; these disappear towards the extremity

ofthe tail.

Fig. 324.-Tail of the Whale.

The head is not separated from the body by a neck, although the cervical vertebræ

are distinctly marked in the skeleton ; the great bulk of the head is made up of the

facial bones, the cranial portion being often very small. The nostrils are sometimes,

as in other vertebrated animals, placed on the fore part of the nose ; but in the typical

forms these orifices are brought quite to the top of the head, constituting what are

called the blow-holes of the Whale. The external ear is entirely wanting, and the

mode in which the auditory ofthe organs ofthe Cetacea are adapted for the perception

of sounds both in the water and in the air is very interesting . The external aperture

of the ear is exceedingly small , so as to prevent any injury to the organ from the rush

of water when the creature is progressing rapidly through that element , although it

apparently allows of sufficient access of water for the communication of any sounds

that may be transmitted by its means. The air penetrates into the ear through the

Eustachian tube, which is of large size, andopens into the blow-hole ; and thus,

when the Whale is at the surface of the water and breathing, aërial sounds can readily

find their way into the ear. The eye is of very small size when compared with the

bulk of the animal, and, from the immense development of the facial bones, it often

appears to be placed nearly in the middle of the body.

The skin is naked, or only sparingly covered with scattered bristles ; but to make

up for the want of the ordinary clothing of the Mammalia, the whole surface of the body

beneath the skin is covered with a thick coating of fat , or blubber as it is termed, which

forms a most efficient agent in preserving the temperature of the body, at the same

time that it reduces its specific gravity. It is this blubber, which is often present in

enormous quantity, that forms the principal object for which these creatures are

pursued. The Cetacea are all inhabitants of the sea . They are divisible into two

very distinct groups, or sub-orders.
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SUB-ORDER I.-CETE.

In the first of these, consisting of the true or typical Cetacea (the Whales, Por-

poises and their allies) , the body is peculiarly fish -like in its form, the teats, two in

number, are placed on the belly, and the nostrils on the top of the head. Of the latter

there are sometimes two and sometimes only one ; they do not appear to serve as organs

ofsmell, but must be regarded merely as respiratory apertures, and orifices for the expul-

sion ofthe water taken into the mouth with the food of the creatures. The compli-

cated and wonderful mechanism by which these different objects are effected , may be

briefly described as follows :--The larynx is produced into a conical form, and when

the creature is breathing projects into the cavity of the posterior nares, where it is

embraced by the muscles of the soft palate, and thus a free passage is opened through

the nostrils from the lungs to the external air, although nearly the whole head may

be under water, and the mouth perhaps filled with that fluid. In getting rid of the

water taken into the mouth, the animal performs the act of deglutition, but at the same

time closes the pharynx to prevent the passage of the water beyond the necessary

point ; it is thus forced up into the nasal passages, which are furnished with large

folded and dilatable cavities for its reception, and it is by the sudden forcible con-

traction of the muscles surrounding these, that the water is finally forced out in

ajet.

The expiration of air is performed in the sameway, and as the air when driven from

the lungs is charged with a great quantity of moisture, it produces an appearance which

has probably often been mistaken for a jet of water ; indeed, some distinguished natu-

ralists have maintained that the stories of the expulsion of water from the blow-holes of

Whales are fables resting merely upon errors of observation. It appears pretty certain,

however, that the above account is correct .

The head in these creatures is of very large size, sometimes forming nearly one-

half of the entire body ; the skull is usually unsymmetrical, the bones of the right

side being rather larger than those of the left. A remarkable peculiarity presented bythe

skull is that the petrous bone, which usually forms a part of the temporal bone in

the Mammalia, in these animals is only attached to the skull by cartilage. The mouth is

exceedingly wide, and the jaws usually armed with numerous conical teeth ; the only

exceptions to this rule are found in the Balanidæ, or Whalebone Whales, which, in the

adult state, are furnished with a peculiar arrangement of horny plates, although inthe

early periods of their existence, the jaws exhibit distinct conical teeth. The skin is

perfectly naked, and beneath it lies a layer of blubber, which in some of the large

species attains an enormous thickness.

Although the Cete all subsist upon animal food, it is remarkable that they possess

a complex stomach, which consists of at least four compartments, and sometimes of

as many as seven. The object of this arrangement is not known.

This group includes the largest of known animals. From their abundance in all

seas they have been generally known in all ages, and as commonly regarded as fish.

They are, however, in all respects true members of the class Mammalia, producing

their young alive (usually only one at a birth) and suckling them for a considerable

period . They appear to be quite destitute of voice, and the majority are sociable

animals, swimming in large shoals together, and sporting frequently on the surface of

the water. They occur most abundantly in the Arctic and Antarctic Seas.

Divisions.-The Cete or typical Cetacea are divided into three families . The
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first of these is the family of the Balanida, or true Whales, in which the teeth are

deficient, and the mouth is furnished with numerous plates of a horny substance, well

known as Whale-bone or baleen. The arrangement of these plates in the mouth of the

Whale is as follows :-

Along the centre of the

palate runs a strong keel,

on each side of which is

a broad depression, along

which the plates ofbaleen

are inserted. These are

long flat plates, attached

by their bases to the pa-

late, and hanging down

freely into the cavity of

the mouth (Fig. 326) ;

they are placed trans-

versely in the mouth, so Fig. 325.-The Greenland Whale (Balana mysticetus).

that their sides are parallel and at a very small distance from each other . The base and

ms

mi

a

outer edge of each ofthese perpendicular

plates is composed of solid whale-bone,

but the inner edge terminates in a fringe

offibres which fill up the interior ofthe

mouth. The object of this structure is

readily understood when we consider

the mode in which the Whale procures

itsfood. This enormous animal, although

strictly an animal-feeder, and provided

with an immense mouth, has an eso-

phagus so small that he is compelled to

nourish his vast bulkby the consumption

ofsome ofthe smallest inhabitants ofthe

sea ; his food consists, for the most part,

of the small swimming Mollusca (Clio

borealis) and Crustacea, so abundant in the Arctic seas, and it is said he never indulges

his stomach with anything larger than a Herring. To procure these insignificant

morsels he engulphs a whole shoal of them at once in his capacious jaws, where they

are of course entangled amongst the fibres of the baleen ; the water is then strained off

and expelled through the blow-holes, and the monster is thus enabled to pass his

diminutive prey at his leisure into his stomach. The baleen, in fact, forms a

complete sieve, through which the Whale strains the water from his food. The

lower jaw is entirely destitute of teeth and furnished with large fleshy lips, within

which the upper jaw, with its apparatus ofhorny plates, is received when the mouth is

closed.

Fig. 326.-Skull ofWhale with Baleen. c, cra-

nium ; ms, upper jaw ; mi, lower jaw ; a, single
plate of baleen.

This family includes two genera. In the typical genus Balena, the back has

no fin, whilst in the Balaenoptera there is a small fleshy dorsal fin. The most im-

portant species is the Greenland or Right Whale (B. mysticetus, Fig. 325), in pursuit

of which a great quantity of shipping is annually despatched into the Arctic Seas

from different European ports, but especially from this country. Some of the
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older naturalists described the Whale as attaining a length of nine hundred feet,

and it is still asserted by some writers that specimens are to be met with in the

present day of eighty or a hundred feet, and that before the fishing had been pur-

sued so far, they occasionally attained double this size. Mr. Scoresby, however,

whose testimony is deserving of the highest confidence, states that he never saw a

Whale of more than sixty feet long, and that the largest he ever heard of, measured

less than seventy feet ; he also quotes authorities from voyages of the sixteenth and

seventeenth centuries, showing that the length of what was regarded as a large Whale,

and the quantity of oil yielded by it was the same in those days as at present. The

tail of a large Whale measures about twenty or twenty-five feet in breadth and five or

six feet in length ; by the actionof this powerful instrument it can dash off with

immense velocity,, when wounded or alarmed, and sometimes with a single blow from

it completely shatters the boats of its pursuers. Its pace at ordinary times is said to

be about four miles an hour, and it appears rarely to swim at any great depth in the

water. At times, for amusement, these enormous creatures will spring completely out

ofthe water, and another of their diversions consists in immersing the whole body per-

pendicularly and flapping their immense tails on the surface of the water, so as to pro-

duce a sound that may be heard at a distance of two or three miles.

The Greenland Whale is found in most parts of the Arctic Seas ; but its exact

limits are not known, as it has probably often been confounded with the other species

of Balana. The fishery, as it is termed, is now principally carried on in Baffin's Bay,

and almost entirely by the English, who are calculated to have a capital of at least a

million sterling embarked in this enterprise. The ships reach their stations about the

end of April, and immediately begin looking out for Whales . As soon as one of these

creatures is perceived from the mast head, the boats, of which each ship carries six or

seven, are lowered and manned for the pursuit. When one of them arrives sufficiently

close to the enormous animal, the harpooner, who stands at the head of the boat

plunges his weapon into its body, and the rowers immediately back out of harm's way.

The Whale dives down immediately with such velocity that, when he has taken a

perpendicular direction, he has been known to fracture the bones of his head against

the bottom at a depth of 800 yards ; but more commonly he makes off for the shelter

of an ice-field , dragging out with him the line to which the harpoon is fastened, and

this passes so rapidly over the edge of the boat, that it is necessary to keep it con-

stantly wet to prevent ignition. The lines are usually about 4000 feet in length , but

the whale often takes out three or four times this length of line. The wounded Whale

usually remains under water for about half an hour, but sometimes much longer ; and

one instance is recorded in which the creature was an hour and a-half before coming

up to breathe. On his reappearance , he is again attacked with harpoons and spears, by

which he is soon despatched, the destruction of one of these monsters of the deep

rarely taking much more than an hour. The body is then towed to the ship's side,

where the process of flensing, or cutting off the blubber and removing the baleen, is

performed, and when this is completed, the carcase is left to the tender mercies of the

White Bears, Water-fowl, and Sharks.

But the European whalers are not the only enemies of this inoffensive creature

even the savage natives of these inhospitable regions do not fear to attack it in their

frail boats, and with none of those appliances which in the case of Europeans certainly

diminish, although they do not destroy, the chances of danger..

Thus the natives of the Aleutian Islands paddle close up to the Whale, and plunge
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a spear into his body beneath the anterior limbs, when, if the weapon penetrates to a

sufficient depth, the animal is sure to die in two or three days, and his body is then

In this way, however, a great unnecessary loss

thrown upon the shore by the waves.
of life is inflicted, for a large proportion of the Whales wounded are never seen again.

In the year 1831 , we are told that out of 118 Whales mortally wounded in this

manner, only forty-three were recovered .
The blubber covers the surface of the Whale to a thickness of from eight or ten to

twenty inches, and that of a large Whale will weigh about thirty tons, furnishing

from twenty to twenty-five tuns of oil . Whales have been taken which gave thirty

The number of Whales has

tuns of oil. This is worth on an average £30 per tun .

been rapidly diminishing of late years, and the whalers have, in consequence, been

compelled to extend their voyages to a higher latitude, a proceeding which, of course,

increases the peril of the undertaking , whilst the results become more and more uncer-

tain . Nevertheless in the year 1850 the quantity of oil, blubber, and spermaceti

imported into this country was no less than 21,328 tuns ; but this, of course, includes

the produce of the southern whale fisheries.
The whalebone, or baleen, is also an important part of the whale. The longest

laminæ in a large whale usually measure about twelve feet in length, but they are

sometimes found no less than fifteen feet. The whole quantity obtained from one

animal weighs sometimes as much as a ton and a-half, and it is worth about £ 160 per

ton . The number of plates is usually about six hundred, but large individuals have

been found with eight hundred plates of baleen in the upper jaw.
To the natives of the inclement regions of the north the Whale is a still more

important animal than to Europeans. They not only use the oil for lighting and

warming their dwellings, but also drink it with avidity, and both the blubber and the

flesh are favourite articles of food with them. Indeed, the flesh of a young whale

when roasted and eaten with pepper and salt is said to be very good, and not unlike

From the internal mem-

beef; but that of the older animals is black and coarse.
branes the Esquimaux prepare some of their articles of clothing, and also a

semi-transparent substance which serves instead of glass for the windows of their

dwellings ; and the bones and baleen are also applied by them to various useful

purposes .
The affection of the female for her offspring is most extraordinar

y . The young

Whale when just born measures from ten to fourteen feet in length, and for a

twelvemonth or more after its birth it remains in close attendance upon its mother.

It furnishes but little oil, and the whalers , therefore, do not care to take it for its own

sake ; but as it is easily harpooned , it is frequently struck in order to attract the

mother to its assistance. Mr. Scoresby gives an interesting account of the devotion of

the parent to its young under these circumstance
s. He says " In June, 1811 , one of

my harpooners struck a sucker, with the hope of its leading to the capture of the

mother. Presently she arose close by the " fast boat," and, seizing the young one,

dragged about a hundred fathoms of line out of the boat with remarkable force and

volocity. Again she arose to the surface, darted furiously to and fro, frequently

stopped short, or suddenly changed her direction, and gave every possible intimation

ofextreme agony. For a length of time she continued thus to act, though closely

pursued by the boats ; and , inspired with courage and resolution by her concern for

her offspring, seemed regardless of the danger which surrounded her. At length, one

of the boats approached so near that a harpoon was hove at her. It hit, but did not
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attach itself. A second harpoon was struck ; this also failed to penetrate ; but a third

was more effectual, and held. Still she did not attempt to escape, but allowed other

boats to approach ; so that in a few minutes three more harpoons were fastened ; and

in the course of an hour afterwards she was killed ." Our author seems to regard it as

an act of barbarity to kill a creature at the moment of its exhibiting this excess of

maternal affection, which, as he says, would do honour to a rational being ; but he

justifies the practice by the consideration of the great value of even a single Whale,

and the dangers to which the men expose themselves in the pursuit, from which he

argues they can scarcely be expected to allow feelings of pity to interfere with the

object of their voyage.

Occasional specimens of the Whale have been stranded upon our northern coasts,

but always in a poor condition , which showed that they had wandered far from their

native seas.

The Southern Whale (B. australis) has the head much smaller in proportion than

the Greenland Whale ; in the latter, the head forms nearly one-third of the length of

the body, whilst in the Southern species it is not more than one-fourth . Its size is

nearly equal to that of its northern relative, the usual length being about fifty feet,

although specimens of seventy feet long have been mentioned . According to the

Japanese, however, the large Whales of this species attain a length of thirty metres,

or nearly a hundred feet ; but this is evidently an exaggeration . The Southern Whale

is an inhabitant of the great Southern Ocean, where it generally keeps near the coasts,

and in rather shallow water, extending up the shores of the Pacific to Japan and

Kamtschatka, and on the eastern side of America as far as the United States. It is

also abundant on both the shores ofthe African continent. The females visit the bays

on the coasts frequented by them in the monthsof June and July, for the purpose of

producing their young, and it is then that they are taken in considerable numbers for

the sake oftheir oil . The principal fisheries are on the coasts of New Zealand and

South Africa ; but from the victims being always of one sex, their numbers are rapidly

diminishing.

The Balanoptera, or Fin -backed Whales, are distinguished from the preceding by

the possession of a soft dorsal fin. They are also characterized by the shortness of the

plates of baleen , which in animals of the same size do not measure twice as many

inches as those of the Greenland Whale do feet. Their food is of a more substantial

nature than that of the true Balenæ, consisting almost entirely of small fishes . The

largest species is the Balanoptera Boops, which is known to measure sometimes as

much as one hundred feet in length, and is probably the largest of all known animals,

living or extinct. Another species, the B. musculus, an inhabitant of the Mediter-

ranean, occasionally attains a length of nearly eighty feet. Notwithstanding their

vast bulk, these Whales furnish comparatively little oil ; and as their great activity

renders their capture a matter of danger and difficulty, they are generally avoided by

the whalers, although the species are found abundantly in most seas. The largest

species, commonly known as the Fin-fish and the Rorqual (B. boops), occurs not

unfrequently on the British coasts.

The second family is that of the Physeterida, or Sperm Whales, which are distin-

guished from the true Whales by the absence of baleen plates in the palate, and the

presence of from forty to fifty conical teeth in the lower jaw. This is shorter and

narrower than the upper jaw, so that when the mouth is closed it is completely

enclosed by the upper lip. The teeth fit into cavities of the upper jaw, which,
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although not quite destitute of teeth, possesses these organs in a very rudimentary

condition, and concealed in the gums. The head, as in the true Whales, is of enor-

mous size, forming about one-third of the entire length of the animal, and its form is

exceedingly remarkable. It is nearly cylindrical, and singularly truncated in front,

and the blowhole, instead of being placed on the forehead, is situated on the anterior

portion of this immense snout. The mass of this part of the head is not composed of

bone, but of a sort of cartilaginous envelope, containing an oily fluid, which hardens

by exposure to the air, and in this state is well known as spermaceti. This substance

is also diffused through the blubber.

The only well known species of this family is the Sperm Whale, or Cachalot

(Physeter macrocephalus) , which is very generally distributed in all seas, but prin-

cipally in those of the Southern Hemisphere. The male is of immense bulk, usually

measuring about sixty feet in length ; and specimens have been met with no less than

seventy-six feet long, and thirty-eight in circumference. The females are much

smaller, usually measuring from thirty to thirty-five feet in length.

The Sperm Whales inhabit the deep water, and very rarely approach the land.

Their food consists principally of Cuttle fishes , which swarm in great profusion in the

southern seas. They usually swim in flocks, called schools and pods by the whalers,

consisting of from twenty to fifty females and young, accompanied by one or two old

males, to which the seamen give the name of bulls. They are taken in great numbers,

as the oil obtained from their blubber is the finest of the animal oils, and is much

used for burning in lamps, and the oily matter from the head (spermaceti) is also of

great value, both as an ointment, and for the manufacture of candles. Another sub-

stance of still greater value, obtained from the Sperm Whale, is the well-known

perfume called Ambergris . This is a morbid concretion formed in the intestine of the

Sperm Whale, either in the stomach, or more probably in the gall-ducts, as in its

nature it appears to resemble a gall-stone. It forms masses of considerable size ,

sometimes as much as thirty or fortypounds in weight ; and is usually found floating

upon the surface of the water, probably disengaged from the decomposing body of one

of these monsters. The whalers rarely seek for it in the intestines of the Sperm

Whales which they kill, although its value is about a guinea an ounce. It has the

singular property of increasing the power of other perfumes when mixed with them,

and it is for this purpose that it is principally employed.

Valuable as these creatures are their pursuit is attended with danger in fully equal

proportion. They are harpooned from boats in the same way as the true Whales, and,

like these, frequently use their tails as most formidable offensive weapons ; but in this

case the other members of the flock will often come to the assistance of their wounded

comrade, and thus add greatly to the peril of the boatmen. There are cases on record

ofmen being struck out of the boats and killed by the powerful tails of these creatures ;

and in other instances the Whales have been known to rush against the ships with

such violence as to spring leaks, which have caused them to sink within a few hours.

The Sperm Whale occurs occasionally in the British seas, which are also inhabited by

what has been regarded as a second species, to which the name of the High-finned

Cachalot (P. Tursio) has been given, from the great development of the dorsal fin ,

which was compared by Sibbald to the mast of a ship . The distinctness of this

species is denied by many naturalists, but Mr. Bell thinks there is good reason for its

retention.

The Delphinide, or Dolphins, forming the third family of the Cete, or true Cetacea,
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are at once distinguishable from the great Whales by the more proportionate size of

Fig. 327.-The Porpoise (Phocæna communis).

the head, which usually

forms about one-seventh

of the total length of the

animal. The form ofthe

body consequently be-

comesmore regularly fish-

like than in the preceding

families, and the jaws are

This family includes numerousfor the most part armed with numerous conical teeth .

species, which are found abundantly in all parts of the globe, many of them enjoying

a tolerably wide geographical distribution . They are usually far inferior in size to the

gigantic creatures belonging to the preceding families, ten or twelve feet being their

ordinary length, although a few species attain a length of thirty feet. They are active

creatures, and generally live in considerable flocks, swimming and playing on the surface

of the sea, and sometimes leaping quite out of the water. Some of the species

appear to find great pleasure in swimming about ships, and generally accompany them

for a considerable distance, when their gambols afford a good deal of amusement tothe

passengers on board. The ancients were well acquainted with this habit of the Dol-

phin, which they regarded as, in an especial manner, the friend of man ; and the

writings ofthe poets of antiquity abound with allusions to it. The food of the Del-

phinidæ consists almost entirely of fishes and Cuttle-fishes.

The commonest species is the well known Porpoise (Phocana communis) , which is

found abundantly all round our coast, and occurs in all the European seas as far as the

icy regions. The Porpoises pursue the Herrings, and other fish that swim in shoals,

with great avidity, and not unfrequently advance far up our tidal rivers in pursuit of

their prey. Their length is from four to eight feet, and when in the water they present

a considerable resemblance to large black pigs, whence they are frequently called Sea-

hogs and Hog-fish. The name of Porpoise is also said to be derived from the French

Porc-poisson, or Hog-fish ; the German Meer-schwein has the same meaning, and the

French nameMarsouin is evidently derived from some oldTeutonic form of the same word.

In places where the Porpoises are abundant they are often caught for the sake of the

oil which they afford ; their flesh is also caten, and all the other species of the family

are occasionally taken for the same purposes. The Grampus (Phocæna Orca) , another

British species nearly allied to the Porpoise, is of a much larger size, measuring some-

times no less than nineteen feet in length. It is a voracious animal, feeding not only

upon fishes, but also upon the smaller Cetacea ; there appears, however, to be no rea-

son for putting any faith in the accounts of the older naturalists, who accuse the Gram-

pus of attacking the Whale in flocks and worrying him to death.

The Round-headed Porpoise (Phocana melas) is another large species, which is

remarkable for its exceedingly gregarious habits, and for the strong attachment mani-

fested bythe different members of the flocks towards each other. This species usually

measures about twenty feet in length, but specimens have been seen of twenty-four

feet long. It is distinguished by its very convex rounded head. It occurs in the

northern seas in vast flocks ; Mr. Bell records one of these which was run ashore in

Iceland that consisted of eleven hundred and ten individuals, and as many as seven

hundred and eighty have been captured in one shoal in the Shetlands. In the capture

ofthese animals the boatmen are greatly assisted by the strong instinct which prompts
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the Porpoises to follow one another like a flock of sheep ; so that when the leader of

the flock has run upon the beach, all the rest are pretty sure to follow his example.

To drive them on shore all the boats in the neighbourhood go out and surround the

shoal, upon which they gradually close until their victims are driven on shore, where

they are quickly despatched ; and the sea is frequently deeply tinged with blood during

one of these massacres. The bellowings of the animals are also described as fearful.

The Shetlanders call this Porpoise the " Ca'ing Whale," the meaning of the former

word being " driving."

Nearly allied to the Ca'ing Whale is the Beluga, or White Whale (Phocæna leucas),

a northern species, which measures from twelve to eighteen feet in length. When

adult it is of a white colour, sometimes with a yellowish or rosy tinge . It feeds on

fish, and its flesh, which is said to be very good, is eaten by the inhabitants of the

northern coasts . It is very rare in the British seas.

The True Dolphins have the snout produced into a sort of rostrum, which is sepa-

rated from the forehead by a transverse depression . The best known species is the

Common Dolphin (Delphinus Delphis), which abounds in all the seas of the Northern

Hemisphere. It measures six or eight feet in length , and is one of the most active

species of the family . This species, as already stated, is noted for its fondness for

accompanying ships in considerable flocks, sporting upon the surface ofthe water as

if forthe delectation of the beholders. It is said that in these gambols specimens

have been known to leap out of the water to such a height as to fall upon the deck of

a ship.

One of the most remarkable species is the Narwhal, or Sea Unicorn (Monodon mono-

ceros), an inhabitant ofthe northern seas, where it grows to a length ofabout fifteen feet

in the body. Thejaws ofthis animal are quite destitute of the ordinary conical teeth of

its allies. The male, however, is furnished with an extraordinary horn of great length,

which projects from the centre of the upper jaw, and is in fact one of the incisor teeth

remarkably developed , the other remaining concealed within the jaw. It forms a long

straight pointed pole of ivory, the surface of which is spirally twisted throughout ;

its length is usually six or seven feet, but in some instances it has been known to be

ten feet long. Like the tusks of the Elephant, it grows from a permanent pulp, so

that it continues increasing throughout the life of the animal ; and although only one

tusk is usually developed, instances have occurred in which both had attained a nearly

equal length. The tusks are also sometimes developed in the females. This remarkable

organ is probably a weapon with which the male Narwhal is enabled to defend the

females under his care ; and, when propelled with the utmost force of his powerful

body, it must render him a most formidable opponent ; indeed it is said that the

Narwhal has sometimes driven his tusk deep into the timbers of a ship. The food of

this species consists of Mollusca.

Amongst the numerous exotic species, which resemble their northern allies in their

general habits, we may notice one which is remarkable for living wholly in the fresh

waters. This is the Inia boliviensis, an inhabitant of the great rivers of South America,

where it is found at a great distance from the sea, and in situations which the inter-

vention of cataracts would prevent its reaching if it were a native of the salt waters.

The females usually measure six or seven feet in length, the males twelve or fourteen .

They swim in small shoals , pursuing the fishes with which the South American rivers

abound, and are in their turn captured by the Indians for the sake of the oil which

they furnish.
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The Gangetic Dolphin, or Soosook (Platanista Gangetica) , is another species which

frequents fresh waters ; it occurs in the Ganges as far as that river is navigable,

but is most abundant in the numerous mouths through which its waters pass into

the sea. It is consequently a less strictly fluviatile species than the Amazonian

Dolphin.

In the oldest tertiary strata of America the bones of a gigantic extinct Cetacean

animal have been discovered , the dentition of which differs so much from that of any

existing forms, that it has been regarded as the type of a distinct sub-order, the

Zeuglodonta. The teeth are compressed and furnished with two roots, whence the

name Zeuglodon applied to the animal. When first discovered they were supposed to

belong to some gigantic reptile, and the name of Basilosaurus was given to their un-

known possessor ; but the subsequent discovery of an entire skeleton has proved

the Cetacean nature of this enormous animal, which measured about seventy feet in

length.

SUB-ORDER II.-SIRENIA.

General Characters.-The Sirenia, or Herbivorous Cetacea, exhibit in some

respects a considerable affinity to the Pachydermata, and especially to the Elephants ;

they have indeed been placed in that order by De Blainville and some other geologists.

The majority, however, following Cuvier, regard them as forms of Cetacea, with which

they agree in their most important characters.

They nevertheless present several important differences from the Cete, or Whale-

like animals forming the preceding sub-order. Thus the nostrils are placed on the

front ofthe snout, in the same position as in most other Mammalia ; the nasal cavities

present nothing of the remarkable arrangement which prevails amongst the typical

Cetacea ; and the nostrils are, consequently, never employed as blow-holes.
The

molar teeth, which are present in all except one species, are furnished with broad

crowns, with transverse folds of enamel, forming a regular grinding surface ; and the

teats, instead of being placed upon the belly, in the neighbourhood of the anus, are

removed forwards upon the breast, near the fins . The head is of moderate size, and

more distinctly separated from the trunk by a neck than in the preceding sub-order ;

the mouth is enclosed by thick fleshy lips, and the skin covered with scattered bristles .

All these characters point more or less to an affinity with the Elephants ; but the

general form of the body, the absence of the posterior members, the conversion of the

anterior limbs into fins, and the presence of a broad transverse tail-fin at the hinder

extremity ofthe body, seem to indicate a still more close connexion with the Cetacea.

The bones in these animals are dense and heavy, whilst those of the true Whales

are light and spongy. The heart presents a most singular structure, its two auricles

being separated by such a deep cleft that the organ presents two points, and appears as

though composed of two separate hearts.

The Sirenia inhabit the sea shores, especially about the mouths of rivers, up which

they sometimes penetrate to some distance. They feed entirely upon sea weeds and

aquatic plants, and do not, as stated by some authors, quit the water to pasture on the

shore. They are said frequently to support themselves in an upright position with the

upper part of the body out of the water, when they are said to present a somewhat

human appearance at a distance, the illusion being assisted by the long whiskers which

usually project from the upper lip, and the pectoral mamma of the females. It is

supposed by Cuvier, and many other naturalists, that the lively imaginations of the
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ancient mariners raised upon this slight foundation all the wonderful stories ofTritons

and Sirens, Mermen and Mermaids, that we meet with in the old writers .

Divisions. In this sub-order we have only two families. The first is that of

the Rhytinide, which only includes a single species, the Rhytina Stelleri, or Northern

Manatee, which, like the Dodo, has become extinct, but at a much more recent period.

This singular animal was distinguished from the other herbivorous Cetacea by the

total absence of true teeth, the only masticating organs which it possessed being a pair

of bony plates in the anterior portion of the mouth, one of which was attached to the

palate, and the other to the lower jaw. The Rhytina Stelleri measured about twenty-

five feet in length and about twenty feet in girth at the thickest part. The skin was

ofa very remarkable nature. The true skin was not more than a sixth of an inch

thick , of a soft texture, and whitish colour ; but this was concealed beneath an epider-

mic coat, which often attained an inch in thickness, and was composed entirely of

perpendicular horny tubes analogous to hair . This epidermis was of a blackish-brown

colour, and very rough and strongly wrinkled on the sides, so that it had no small

resemblance to the bark of a tree ; it was so exceedingly tough that an axe would not

penetrate it without difficulty.

This most remarkable creature was discovered in the year 1741 upon the shores of

an island in Behring's Straits, on which Behring's second expedition was shipwrecked ;

its flesh formed the principal food of the unfortunate mariners who were compelled to

pass ten months in that inclement latitude ; but although surrounded with everything

that could discourage a man, one of the party, M. Steller, contrived to prepare a most

admirable account of the animal, which was afterwards published in St. Petersburg,

although the author did not live to superintend the publication of his treatise . In

honour of this indefatigable observer, his name has been appended to the animal of

which he furnished such an excellent account, and this probably contains all we shall

know of it, as the islands near which it occurred were soon afterwards visited by

numerous ships in pursuit of the Sea Otters which abounded there, and the crews

killed these large Cetaceans in such numbers, for the sake of their flesh, that it is said

the last Rhytina was destroyed in 1768, within twenty-seven years of the first dis-

covery of the species. The only remains of this animal at present known consist of a

skull, and a few other fragments, in European museums.

The Manatida, or Sea Cows, are always furnished with molar teeth, and when

young with two incisor teeth in the upper jaw ; the latter are permanent in one genus

(Halicore), but fall out at an early period in the other (Manatus) . The skin is always

more or less covered with scattered bristles. The habits of these animals, which are

peculiar to the tropical seas, have already been described under the characters of the

sub-order.

In the true Manatees, or Lamantins (Manatus) , the molar teeth vary in number

from eight to twelve on each side of each jaw, and the caudal fin is of a rounded form.

They are confined to the Atlantic Ocean, two species inhabiting the American coasts,

and one occurring on the west coast of Africa. The largest species (M. latirostris),

which inhabits the Gulf of Mexico, and extends as far as Florida ond the West Indies,

measures fourteen or fifteen feet in length, and is said even to attain a still larger size.

The African species (M. senegalensis) does not exceed eight or nine feet. The South

American species (M. australis) occurs about the mouths of the great rivers of that

continent, and usually measures nine or ten feet in length. All the species occur in

considerable abundance, and are pursued with avidity by the natives of the respective
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countries on whose coasts they live, for the sake of their flesh and oil. Humboldt

states that the flesh of the South American species is excellent, and furnishes a most

welcome article of food to the Roman Catholics of Brazil, as it is regarded by the

Church as a fish, and may consequently be eaten on fast-days. When salted , and dried

in the sun, it will keep for a whole year. The oil of this species is also excellent in

quality, and quite free from smell ; its skin is cut into harness, and frequently also into

whips, which are much dreaded by the unfortunate slaves in those countries.

On the east coast of Africa , and on all the shores of the Indian Ocean, the place of

the Manatees is taken by the Dugong ( Halicore cetacea) , in which the molars are never

more than five on each side in each jaw, whilst in old animals their number is reduced

to two. The form of the upper jaw in this animal is very remarkable ; it is bent

downwards in front of the lower jaw, and terminated by two rather large incisor

teeth (Fig. 8) . The tail is notched. In its habits the Dugong resembles the Manatees,

but it exceeds these animals in size, full-grown individuals measuring eighteen or

twenty feet in length. It is found on the coasts of the Indian Ocean, especially

amongst the islands of the Eastern Archipelago, and on the north coast of Australia,

where the natives kill them in considerable numbers. Westwards it extends to the

Red Sea and the east coast of Africa, but it does not appear to be known north of the

Eastern Archipelago, on the coasts of China and Japan .

The skulls of several species of gigantic animals have been found in the tertiary

strata of different parts of the world, which are referred by Palæontologists to the

present sub-order. Amongst these we shall only refer to the remarkable Dinotherium,

of which the skull has been found on the banks ofthe Rhine. This animal appears to

have been more than equal to the Elephant in size, and like that quadruped it was

furnished with a pair of long tusks ; but these projected from the end of the lower

jaw, which is curved downwards at a right angle to the body of the jaw; the tusks

were thus directed downwards, and it is supposed that the animal employed them to

support his head upon the shore. The molar teeth are broad, and furnished with

notched transverse ridges ; and the nasal cavity is of very large size, as in the

Elephant; from this and other circumstances it is supposed that the Dinotherium was

furnished with a short flexible trunk.

ORDER IV.-PACHYDERMATA.

General Characters . -With the Pachydermata we commence the series of

Ungulated or Hoofed Quadrupeds, and this order may be defined as including all the

Ungulata, which do not ruminate, and have more than one hoof on each leg. It con-

sequently includes a great variety of forms, some of which, indeed , seem to have very

little to do with the rest, but in many cases the apparent gaps between the different

families are filled up by the fossil forms, which show that it would be difficult to

arrange them otherwise than in a single group. This multiplicity of forms, however,

renders it almost impossible to give positive characters for the group.

We have already mentioned that each foot is furnished with more than one hoof,

and that the animals do not ruminate. The most striking character is the thick and

usually naked skin with which they are covered, and from this the name given to the

order is derived . The mouth is almost always furnished with all three kinds of teeth ;

and the molars are broad, and adapted for grinding the vegetable matters which con-

stitute the principal food of all the species.

The Pachydermata are, for the most part, inhabitants of the warmer regions of
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the earth ; they are generally of moderate or large size, only one very aberrant family

being composed of small animals.

Divisions .-Professor Wagner divides the Pachydermata into three great sec-

tions-the Anisodactyla, the Zygodactyla, and the Lamnunguia. The Anisodactyla are

distinguished by having the hoofs arranged in a single series round the bottom of the

foot, and the animals walk upon the whole foot. The skin is usually naked. This

group includes four families.

The first of these is that of the Elephantidæ, including the Elephants, the largest of

existing terrestrial Mammalia. These animals, as is

well known, are distinguished by the possession of a

long trunk, or proboscis, which serves them in place

of a hand, and enables them to perform many ex-

traordinary feats, which have excited the admiration

of mankind from a very early period . This proboscis

consists of the nose, which is produced into a long

muscular tube of great flexibility, and furnished at

its extremity with a finger-like process, which adds

greatly to its power of picking up small objects (Fig.

328) . The skull is very large, but a great deal of its

bulk is due to the enormous thickness of the bones of

the cranium, the cavity in which the brain is lodged

being of comparatively small size. These bones,

however, are not solid, but their interior is eccupied

by large cells filled with fat, by which means the

enormous skull is rendered sufficiently light to be

no burden to its possessor, at the same time that its

greatly increased surface affords the space required

for the attachment of the powerful muscles of

the proboscis. The lower jaw is also of immense

size.

Fig. 328.-Trunk ofthe Indian

Elephant.

The dentition of the Elephants is of a very remarkable nature. The upper jaw

bears a pair of tusks, which often acquire an immense development in the males; they

spring from the intermaxillary bones, and are, therefore, to be regarded as represen-

tatives of the incisors. They grow from a permanent pulp, and continue to increase

in size during the life of the animal . The incisor teeth are wanting in the lower jaw,

as are also the canines in both jaws, and the only other teeth possessed by this great

quadruped consist of two molars, of a most remarkable structure, on each side of each

jaw. These teeth are of a very large size, and of a quadrangular form. They consist

ofa series of transverse plates of the ordinary substance of teeth (dentine), each coated

with a layer of enamel, and united together into a mass by a material softer than either

ofthe others, called the cement. The form of these transverse plates of dentine and

enamel varies greatly in the different species . The formation ofthe molar teeth, like

that of the tusks, is going on as long as the Elephant lives, but with this difference,

that whilst after the shedding of the first, or milk tusks, the pulp of each tusk con-

tinues adding matter to its base without any change, in the case of the molars, it is a

succession of separate teeth that is produced, the hindmost passing gradually for-

wards to take the place of those which have been abraded by use, and cast off as

unserviceable.
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The Elephants are large, unwieldy animals, supported upon legs of considerable

height and of great thickness . The feet are furnished with five flat hoofs, correspond-

ing with the five toes which are distinctly recognizable in the skeleton, but which are

completely concealed within the skin. The skin in the recent species is naked, with

the exception of a few bristles in particular parts, and especially at the tip of the short

tapering tail, which is terminated by a tuft of rather long bristles . The external ears

are of large size, and hang down upon the sides of the head . The female possesses

only two teats, which are placed upon the breast.

The existing species of Elephants are now confined to the tropical parts of the Old

World, but at a period immediately preceding that in which the earth received its

human population, gigantic quadrupeds belonging to this family inhabited the northern

parts ofboth continents, and the remains of one species, the Mammoth (Elephas primi-

genius), occur in such plenty in Siberia, that their tusks constitute an important article

ofcommerce in that desolate region.

Of the recent Elephants only two species are known , the Indian (E. indicus),

and the African Elephant ( E. africanus) . They both live in considerable herds

in the luxuriant tropical forests, feeding entirely upon vegetable substances which they

convey to their mouths by means of their trunks, the total absence of cutting incisors

rendering it impossible for them to graze in the manner of the ordinary herbivorous

quadrupeds. With this extraordinary organ, as with a hand, the Elephant is enabled

to twist the herbage from the ground and to strip the foliage from the trees, and as the

shortness of its neck, and the conformation of its mouth prevent it from drinking in the

usual way by immersing the lips, it sucks up the water into the hollow of the trunk,

and then putting the end of this organ into its mouth, pours out the fluid which it

contains. The water is prevented from passing back into the nasal cavities by a pecu-

liar valve. The Elephant also frequently avails himself of this power of filling his

trunk with water and again expelling it, to indulge in the luxury of a shower bath, by

spouting the water over all parts of his body.

The Indian or Asiatic Elephant (Elephas indicus) has the forehead concave, the ears

of moderate size, and the dentine and enamel of the teeth arranged in transverse bands.

The males of this species are sometimes twelve feet in height at the shoulder, but the

females rarely exceed eight feet. Both males and females are employed in the East as

beasts of burden,-an office in which they exhibit extraordinary docility, especially

when we consider that the animals have been reclaimed from a wild state, as the Ele-

phant very rarely breeds in captivity. Their sagacity, though generally over esti-

mated, is certainly very considerable, and a good sized volume might be filled with

anecdotes illustrative of this quality in the Elephant. The wild Elephants are taken

by driving or enticing them into a strong enclosure, from which they are released one

by one, but only to be put into a still more disagreeable confinement . They are tied

with strong ropes to the trunks of trees, and left in that uncomfortable condition until

starvation and fetters have tamed them. In the capture of the wild Elephants the

hunters are always assisted by tame ones, which appear to take a treacherous delight

in depriving the others of their liberty . The females in particular will load the wild

males with caresses, and thus by their blandishments seduce them into captivity.

The African Elephant (E. africanus) is confined to the southern parts of the African

continent. It is distinguished from the Asiatic species by the convexity of its fore-

head, the enormous size of its ears, and the lozenge-shaped arrangement of the dentine

and ivory in its molar teeth. It was formerly trained in the same way as the Indian
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Elephant, and was undoubtedly the species known to the Romans, but in the present

day it is never reclaimed. It is, however, pursued with great eagerness by the

hunters forthe sake of the tusks , which are of very large size, sometimes more than

nine feet long, and furnish a beautiful ivory.

The Mammoth (Elephas primigenius) , one of the extinct species, appears to have

inhabited the most northern parts of the Asiatic continent at a comparatively recent

period, for the carcase of one of these animals was found frozen in a bed of gravel at

the mouth of the river Lena, in Siberia, with the flesh in such a state of preservation

that it was devoured by the dogs and bears. The skin was covered with hair, so that

it appears that the Mammoth must have lived in a climate much colder than that

inhabited by our living species of Elephants. Vast quantities of the remains of this

gigantic creature have been found in alluvial soil in Siberia ; and the tusks, which

sometimes measure eleven feet in length, are in such good condition that they are

constantly used as ivory in Russia.

The Mastodons, the remains of a gigantic species of which have been found in

alluvial soil in North America, also belong to this family.

The second family of the Pachydermata is that of the Tapiridæ, or Tapirs, in

which the nose is produced into a short proboscis, and the skin covered with hair.

The form of the head is very different from that of the Elephant, and the bones of the

skull are entirely destitute of those cellular expansions, which contribute so much to

the sagacity of that quadruped's appearance. The skull in the Tapirs is of a pyramidal

form, somewhat like that of a Pig ; but the nasal bones are much arched, to give

support to the muscles of the proboscis. The jaws are fully furnished with teeth ;

there are six incisors and two small canines in each jaw ; the upper jaw has seven and

the lower six molars on each side.

The ears in the Tapirs are small, upright, and of much the same form as in the

Pig ; the neck is high, and furnished with a sort of stiff mane ; the skin is clothed

with short close hair ; the tail is very short ; and the fore feet are furnished with four

and the hinder with three toes, all distinctly separated and terminated by nail-like

hoofs.

In their form the Tapirs are not unlike Pigs, but their legs are considerably longer.

They live in the moist tropical forests, generally sleeping during the day in the

thickets, and wandering forth at night to feed on grass and other vegetable substances.

They are also fond of the water, and swim well .

Three species of this family are known, of which two are inhabitants of South

America, whilst the third is a native of Sumatra and the peninsula of Malacca. The

best known species is the common American Tapir ( Tapirus Americanus), which occurs

in all parts of South America, from the Isthmus of Panama almost to the southern

extremity of that continent. It is a large animal, measuring as much as six feet in

length, and is of an uniform brown colour. It inhabits the forests, always in the

neighbourhood of water, in which it delights to bathe, frequently rolling in the mud

like a Pig. In unfrequented districts it is said to move about in the day time ; but in

the neighbourhood of human habitations it is more cautious, and rarely leaves its

resting-place except at night. It frequently breaks into the cultivated grounds in

large herds, when the destruction caused by the trampling of so many heavy feet is

often very serious. The second South American species (Tapirus villosus) is but little

known ; it differs from the preceding in the great length of its hair. It is found upon

the Andes, at a considerable elevation.

2x
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The Eastern Tapir (T. bicolor) is a larger animal than either of the American

species, measuring seven or eight feet in length. It is remarkable from its colouring,-

the anterior portion and the legs being black, whilst all the hinder parts of the body

are white. In its habits it appears to resemble the other species. It has only been

found hitherto in Sumatra, Malacca, and Borneo ; but from Chinese books and figures

there is no doubt that it also exists abundantly in some parts of China. All the Tapirs,

but especially the eastern species, are of a gentle disposition, and may be readily

tamed ; in confinement they appear to be very indiscriminate in their food.

Nearly allied to the Tapirs, and intermediate between these and the Swine, is a

remarkable group of fossil animals, the remains of which are found abundantly in the

gypsum beds of Paris. In the form of the skull they resembled the Tapirs, and as the

nasal bones are strongly arched, they were doubtless furnished with a short proboscis.

The structure of the incisor and canine teeth is also the same as in the Tapirs ; but

the molars were very different in form . All the feet had three toes, which were nearly

equal in length. These animals form the genus Palæotherium of Cuvier ; their size was

sometimes small, but some of the species were as large as a horse.

The Hippopotamida, forming the third family of the Pachydermata, differ from the

two preceding families in the form of the muzzle, which is exceedingly thick and

blunt. The head is very large, but the greater part of its bulk is made up ofthe facial

bones, which are of enormous size when compared with the cranium. The lowerjaw

is of immense size and power. Both jaws are armed with teeth of the three different

sorts, and some of these attain a large size. The incisors are four in each jaw ; they

are of a cylindrical pointed form, the two middle ones are much longer than the others,

and those ofthe lower jaw project forwards considerably. The canines are very large

in the lower jaw ; they are always worn away at the point by rubbing against one

another. The molars are six or seven in number on each side, both above and below;

they are of a quadrangular form, and exhibit at first numerous triangular tubercles ,

which, when worn down, leave peculiar isolated spots of enamel on the surface of

the teeth.

The form ofthe body in the Hippopotamus, which is the only living species of this

Fig. 329.-Hippopotamus (H. amphibius).

family, is peculiarly unwieldy,

evenamongst the Pachydermata ;

it is covered with a very thick

naked skin, which only bears a

fewbristles upon the lips and at

the tip of the very short tail.

The legs are very short and

stout, and the feet have four |

toes, each terminated by a hoof.

The eyes and ears are small.

The only established species,

the Hippopotamusamphibius (Fig.

329) , is exclusively an inhabitant of Africa, in many of the rivers of which continent

it is tolerably abundant. It is a large animal, the males, according to some travellers,

attaining a length of fourteen or fifteen feet. It feeds entirely upon vegetable sub-

stances, cropping the herbage and bushes on the banks ofthe rivers, and occasionally

visiting the cultivated grounds during the night, when it does great damage. It

passes most of its time in the water, where it swims and dives with great ease, and is
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said even to walk at the bottom of the water. On shore, they trot heavily but with

considerable rapidity, and when two of them meet on solid ground they frequently

fight ferociously, rearing up on their hind feet, and biting one another with great fury,

so that, according to African travellers, it is rare to find a Hippopotamus which has

not some of his teeth broken, or the scars of wounds upon his body. When not

irritated, they appear to be quiet and inoffensive ; but a very trifling irritation is

sufficient to rouse their anger, when they attack the offender most furiously with

their teeth ; and a Hippopotamus which had been touched accidentally by a boat,

has turned upon it and torn out several of the planks, so that it was with diffi-

culty the crew got to shore. A Hippopotamus has also been known to kill some

cattle which were tied up near his haunts, apparently without the slightest pro-

vocation.

The flesh of this unwieldy animal is said to be very good, and not unlike pork ; it

is in high esteem with the inhabitants of South Africa, both native and European.

The feet, the tongue, and the tail are the favourite parts, and a thick layer of fat

which covers the ribs is held in great esteem when salted and dried. It is called

Zeekoe-zpeck; the name given to the Hippopotamus by the Dutch colonists being Zeekoe,

or Sea-cow. The skin is cut into whips, which are highly prized, and the large

canine teeth are sometimes used to furnish ivory. Two specimens ofthe Hippopotamus

a male and female, are now living in the gardens of the Zoological Society ; the male

was the first ever brought to Europe, at all events in modern times.

A second species of Hippopotamus (H. senegalensis), inhabiting the rivers of Western

Africa has been described by some authors ; but its distinctness from the old species

still requires confirmation. The fossil remains of several species are found in different

parts of the world, principally in Europe and Asia.

A fourth family is that of the Rhinoceride, including the different species of

Rhinoceros, which are nearly

as bulky and unwieldy asthe

Hippopotamus, and, likethat

animal, are covered with a

naked skin. The skin, how-

ever, in these animals, has a

much rougher exterior than

in the preceding family, and

in some cases is laid in large

folds, which give the crea-

tures a curiously shielded ap-

pearance. The head is elon-

gated and triangular, and

from the upper surface of the

muzzle there springs a single

or double horn, composed of Fig. 330.-Two-horned Rhinoceros or Borélé ( Rhinoceros

a solid mass of horny fibres,
bicornis).

supported upon a broad bony protuberance of the nose. These horns are of consider-

able size, measuring frequently two feet and a half in length, and sometimes much

more. They are of an elongated conical form, and usually more or less curved back-

wards ; but in the British Museum there are two horns which are evidently curved in

the opposite direction, and probably belonged to a species of which nothing further is
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at present known. The same collection contains another horn, which is more slender

than usual, and curved backwards almost in a semicircle ; all these have been described

by Dr. Gray (Proc . Zool. Soc.) . When two horns are present, they are placed one

behind the other, and the hinder one is much shorter than the anterior . Only two i

sorts of teeth, incisors and molars, are found in the jaws, and of these the former |

sometimes fall out before the animal is full grown. The canines are entirely wanting.

The molars are usually seven in number on each side of each jaw; their surface

exhibits projecting lunate ridges. The body is very bulky, and is supported upon

short, strong legs ; the feet have three toes, which are only indicated externally by

the hoofs.

These animals are found in the same regions of the Old World which are inhabited

by the Elephants ; they live like them in the forests, and feed upon herbage and the

leafy twigs of trees and shrubs . They appear, as a general rule, to be peaceable

animals, unless irritated ; but in this case they charge with great fury upon their

enemy, holding the head down, so as to present the point of the horn towards him.

They are generally hunted merely for the sakeof sport ; but the natives of the

countries inhabited by them kill them when they can, for the sake of the flesh ; |

walking-sticks of great beauty are cut out of their thick hides, and their horns are

worked into boxes and drinking-cups ; to the latter of which the eastern nations

attribute the power of indicating the presence of poison in any fluid that may be

put into them.

Little more than twenty years ago only four living species belonging to this family

were known, but the number has since been increased to seven ; and Dr. Gray has

very recently described the horns of what appear to be two other species, distinct from

any ofthose previously described.

Of the seven species, two have only a single horn upon the nose, and both these

are natives of the East Indies and its islands. The best known is the Indian Rhi-

noceros (R. unicornis) , which appears to be the species with which the ancients were

best acquainted. It is a huge, unwieldy creature, measuring twelve or thirteen feet

in length, and covered with an excessively thick skin, which lies in broad folds upon

different parts of the body. This is also the case with a second eastern species, the

Javanese Rhinoceros (R. sondaicus), which appears to be confined to the island of

Java. In this species the surface of the skin is covered with numerous pentagonal

shields, which constitute the epidermis.

Of the two-horned species, one (R. Sumatranus) is found only in Sumatra ; it is

distinguished from the other Indian species by the comparative smoothness of its

surface. The remainder are all inhabitants of Africa, and principally of the southern

extremity of that continent, where they occur in considerable abundance. The best

known of these is the Borélé (R. bicornis, Fig. 330) . The bones of several species of

this family have also been found in a fossil state .

The division of the Zygodactyla, in which the feet are formed of two hoofed toes

available for walking, and two others placed at some little elevation on the back of

the foot, includes only a single family, that of the Suide, or Swine, of which the

common Hog may be taken as an example. In these animals the nose, although pos-

sessing considerable power of motion, is not produced into a proboscis, nor is it swelled

up into a blunt rounded mass as in the Hippopotamus, but runs in a tapering cylin

drical form to the extremity, where it is suddenly truncated. The tip is of a firm

cartilaginous nature, and is principally employed in turning up the earth in search of

F
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roots and other articles of food. The skull is of a pyramidal form and the nasal bones

are not elevated as in the Tapirs ; but the

facial bones are very large in comparison with

the cranium. The jaws are always furnished

with the three kinds of teeth whilst the ani-

mals are young, but the incisors are always

small, and in some cases fall out with increase

of age. The canines, on the contrary, are

always of large size, especially in the males,

in which they project from the sides of the

mouth; those of the lower jaw, from con-

stantly rubbing against their fellows in the

upper, are usually sharpened to a most acute

edge, and constitute formidable weapons. The

molar teeth vary from three to seven on each

side in both jaws. The feet consist of four toes, of which the two middle ones are

considerably longer and stouter than their fellows, forming a cloven hoof, upon which

the animals walk ; the two lateral toes are also furnished with hoofs, but they are

placed at the back of the foot at some little elevation from the ground. One of these

hinder toes is wanting in some cases, whilst monstrosities have occurred with five

toes, and others with a single hoof. The eyes are small, and the ears of moderate size

and upright. The form of the body resembles that of our ordinary swine, but is

lighter and less bulky in the wild species. The tail is rather short and slender ; in

most cases it is capable of being twisted up into a sort of curl upon the rump. The

skin is covered with bristles.

Fig. 331.-Head of the Boar.

Unlike the Pachydermata of the preceding families, which only produce one or at

the utmost two young at a birth, the Swine are very prolific, bringing forth frequently

from eight to twelve young ones. The species are found in the warmer parts of both

continents, only one, the Common Hog (Sus scrofa) , being found wild in the temperate

parts of the Old World. They live in the woods and forests, generally in marshy

places, and feed partly upon roots and herbage and partly upon animal substances,

such as insects and their larvae, small mammalia, and even upon carrion. The females

and young males live together in flocks, but the old boars are usually solitary, except

during the rutting season, which they pass in company with the females ; and at this

period they have tremendous combats amongst themselves.

The best known species is the Common Hog (Sus scrofa) , which is found wild in

many parts of Europe, all over Asia, and in the north of Africa. It is also the original

of our tame breeds, and from individuals of these which have escaped from captivity

the American forests have been supplied with a numerous race of wild hogs. They

feed at night, and often do immense damage to the crops cultivated in the neighbour-

hood of their abodes, rooting up all the produce in search of food. Inthe autumn

they find a plentiful nourishment in the acorns and beech mast which fall from the

trees. They are pursued with powerful dogs, and hunting the Wild Boar has always

been a favourite sport in the countries where they abound. The flesh is superior to
that ofthe domestic swine.

Domestication has produced an immense number of varieties in this Hog, but in

all cases it is a most valuable animal. Its flesh is very good, and bears salting and

drying remarkably well ; it furnishes an abundance of fat, and both the leather made
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from its skin, and the bristles which cover it, are applied to many important purposes.

Add to this, that it is an animal easily kept, and that it thrives upon almost any

description of food, and we shall easily see that few of our domestic animals are

superior to it in importance. In this country, the Hog is rarely put to any use until

after its death ; but in Minorca, according to Pennant, he is employed as a beast of

draught, and is often seen in that island working in company with the ass ; and the

same author tells us that he was informed by a Scotch minister that on his first going

to his parish in Morayshire, he had seen a cow, a sow, and two young horses, “ yoked

together, and drawing a plough in a light sandy soil ; and that the sow was the best

drawer ofthe four."

Several other species of the genus Sus are found in a wild state in India and the

Indian Islands. Some of the latter and the peninsula of Malacca are also inhabited

by a singular species of Hog, called the Babyrussa (Babyrussa alfurus), in which the

upper canines are of great length, turned completely upwards and curved backwards

in a semicircle. The object of this peculiar structure of the tusks is entirely unknown;

some ofthe older writers tell us that the Babyrussa hangs himself to the bough of a :

tree by means ofthese organs when he wishes to take a quiet nap ; but the absurdity of

this statement is very apparent . The Babyrussa is of a lighter form and furnished

with more slender limbs than the other Hogs ; it is of a mild disposition, and its flesh

is very good.

Southern Africa possesses several large species of Hogs belonging to the genera

Phacocharus and Potamochærus. The former are called Wart Hogs, from their having

a large fleshy protuberance on each cheek ; they are of moderate size, but furnished

with most formidable tusks . The Potamochari, instead of fleshy warts on the cheeks, !

are disfigured by a large bony ridge on each side . The head, in both of these genera,

is large, and the animals have a most unprepossessing expression of countenance.

1

In South America this family is represented by the Peccaries (Dicotyles), in which

the hind feet have only three toes , one of the hinder ones being deficient, and the tail

is reduced to a mere rudiment. In form these animals resemble small Pigs, and they !

agree exactly in their habits with the Old World species . They are, however, far less

prolific, only producing one or two young at a birth . On the back, concealed by the !

hair, the Peccaries have a peculiar gland which secretes a strongly odoriferous fluid ;

this is cut away by the Indians when they kill a Peccary, as otherwise the whole of

the flesh would be contaminated. There are only two species, of whichthe commonest

is the Collared Peccary (Dicotyles torquatus) , which occurs in almost all parts of South

America, and even extends into the southern parts of the United States. It furnishes

an important article of food to the American Indians, and may be easily domesticated.

In a wild state the Peccaries are usually seen in parties of eight or ten. They often

swim across rivers, but as they are not active in the water they are easily killed in

this situation by the Indians, who knock as many as they can on the head and pick

up their bodies when there are no more to be killed .

In this section of the order we.must also place the Anoplotherida, a family of fossil

Mammalia, which constitute a most remarkable transition from the Pachydermata to

the Ruminantia. They were of a more slender form than the other members of the

present order, and were supported upon long slender legs, which were terminated by

two distinctly separated toes, furnished with hoofs like those of the Ruminants.

addition to these, some species had a third small hoof at the back of the foot. The

dentition in these animals was of a singular nature ; they had six incisor teeth in

In
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each jaw, on each side of which was a small canine tooth, and behind these seven

molars on each side ; and it is remarkable that the molars came close to the canine teeth

without leaving any interval, an arrangement, which, in the living Mammalia, is

peculiar to the human species. The Anoplotherida were furnished with a long tail ;

in some species, indeed, this organ was nearly as long as the body. They were of very

variable size, and appear to have lived in society in marshy places, as their remains

occur in situations which evidently possessed this character. They are found in the

older tertiary strata.

In the Lamnunguia of Professor Wagner, with which we conclude the order Pachy-

dermata, the feet are furnished with flattened nails instead of hoofs, and the animals

composing the only family, that of the Hyracide, included in this section, are certainly

very aberrant forms of the present order. They are ofsmall size, and in many respects

appear to approach the diminutive Rodentia ; but it is generally admitted amongst

zoologists, that their nearest alliance is to be found amongst the gigantic Rhinoceridæ.

They are little Rabbit-like animals, entirely covered with hair, amongst which nume-

rous bristles are scattered . Their legs are short ; the anterior feet are composed of four

toes, and the posterior of three, all furnished with flat hoof-like nails. The tail is en-

tirely wanting. The incisor teeth are two in number in the upper, and four in the

lower jaw ; they are large and sharp, and as the canines are entirely deficient, the jaws

present a superficial resemblance to those of the Rodentia, with which these animals

were at one time arranged . The molars are seven in number on each side in both

jaws ; they closely resemble those of the Rhinoceros in form and structure.

The majority of the Hyracida are found in rocky districts in Africa ; but one species,

the Hyrax syriacus, is an inhabitant of Arabia and Syria . It is the Shaphan of the

Hebrews, incorrectly translated cony in our version of the Bible. They run about

with great activity upon the rocks, among the clefts of which they conceal themselves

upon the least alarm. They feed upon herbage and the tender shoots of shrubs .

The Cape Hyrax (Hyrax Capensis) , which is common at the Cape of Good Hope, is

said also to extend up the east coast of Africa, as far as Abyssinia. It is called the

Dassie, or Badger, by the Dutch boors at the Cape, and its flesh is sometimes eaten.

It is the largest species, but measures only about eighteen inches in length. Another

species, which also inhabits the Cape, is said to lodge in the holes of trees ; it is from

this called Hyrax arboreus ; and Mr. Fraser has recently described a second arboreal

species from the west coast of Africa under the name of Hyrax dorsalis. They are

all very similar in their habits, and strongly resemble rabbits in this respect, frequently

gambolling in small groups in the vicinity of their holes , whilst, according to some

observers, an old male is set as a watchman, to give notice of the approach of danger,

which he does with a shrill whistle. In the Jewish law, the Shaphan is said to chew

the cud ; and it seems not improbable, from the complex nature of the stomach, that

it may, like the Kangaroo, possess the power of regurgitating its food into the mouth,

to undergo a second mastication.

ORDER V.- SOLIDUNGULA.

General Characters.-This order has been established for the reception of the

Horse and its allies, forming the single family of the Equide. Their most striking

character consists in the structure of the feet, which are composed only of a single toe,

inclosed at its extremity in an entire hoof. The structure of the leg bones is much

the same as in the generality of the Mammalia, except that the humerus and femur
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are comparatively short, and the bones of the fore-arm and shank, which are much

longer, are partially anchylosed together, so that no rotatory motion of these bones can

take place. The bones of the carpus and tarsus are large and solid, and resemble those

of the other Mammalia in their general arrangement. Beyond these we find a single

elongated metatarsal bone, the representative of the middle toe ; the remainder of the

metatarsal bones are either entirely deficient or represented by slender bones, called

splint bones; but the whole weight of the animal is supported by the middle toe. This

is completed by three phalanges, of which the last bears the single horny hoof.

The skull (Fig. 312) is of an elongated form, the jaws being much produced, and

the lower one especially of great size and power. Both the jaws are furnished with

six well-developed incisor teeth, small canines are also present in both jaws in the

males, but in the females these teeth are usually quite deficient or rudimentary. The

molars are six on each side in each jaw ; their worn surface is flat, and exhibits a

complicated pattern of enamel, generally in lunate forms. Between the molars and

the canines there is always a great interval, and it is this space that receives the bit by

which that powerful and valuable animal the Horse is subjected to the will of his

human master.

The skin is clothed with hair, which is short on the general surface of the body,

but usually attains a considerable length on the ridge of the neck, forming the flowing

mane which adds so much to the beauty of the horse ; the tail also, which is rather

short, is furnished with a tuft of long hairs. The eye is rather large and full, and the

external ears elongated, upright, and pointed.

All the species of the Equida, or Horses, are originally natives of the Old World.

Two species, the Horse and the Ass, are well-known domestic animals, and have been

under the dominion of man from time immemorial ; they have been introduced into

America by the Europeans, and immense numbers of horses, the progeny of individuals

escaped from servitude, are now found wild upon the boundless plains of the western

continent. In a wild state these animals, which are purely herbivorous, live together

in large herds, usually led by an old male ; they are exceedingly rapid in their move-

ments, and when attacked defend themselves by kicking violently with their hind

legs. The domesticated species exhibit a remarkable variation in size and colour, and

all the species breed together with extraordinary facility.

The most important species belonging to this family, and perhaps the most im-

portant of all animals to man, is the Horse (Equus caballus) . As a beast of burden

and draught it is invaluable, whilst, unlike some other animals which are employed

for the same purposes, and which are confined to particular regions, it thrives equally

well in almost all parts of the world. The numerous changes induced in the different

breeds by the circumstances of domestication, also add greatly to the universal value

of the Horse ; the swiftness of some varieties, the bulky strength of others, and the

combination of these two qualities possessed by some of the most important breeds,

adapting them to the most various requirements. Nor is this all, for, although in this

country we do not eat horse-flesh, it forms an important article of diet amongst many

nations even in Europe, and the milk of the mare is said to be a great luxury amongst

the Tartars.

The native country of the Horse appears to be Central Asia, but this animal has

been so long under the subjection of man that it is at present very doubtful what may

have been the original extent of land inhabited by the species . At a very early period,

as appears from the Book of Genesis, as well as from their monuments, the Egyptians
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undoubtedly possessed numerous Horses ; but whether these were indigenous to Egypt

and the neighbouring countries, or whether they were imported from abroad, must be

a matter of uncertainty. In the time of the Prophet Ezekiel, or nearly six hundred

years before Christ, we find the horses of Togarmah, or Cappadocia, referred to ; and

it appears from various writers of antiquity that these were highly prized. Strabo, in

particular, mentions that the Persians took an annual tribute of fifteen hundred horses

from that province. Whatever may have been the original country of the Horse,

however, there seems every reason to believe that most, if not all, of the so-called

Wild Horses, even those which range over the vast steppes of Central Asia, are, like

those of America, the descendants of individuals which have escaped from captivity ;

and it is certainly a hopeless task in the present day to attempt the discovery of the

particular district first inhabited by this valuable animal.

The Arabian breed of Horses is one of the most celebrated in the World. It

extends from South Western Asia and Upper Egypt along the whole north coast of

Africa, and it is from these that all the finest races of European horses derive their

best qualities. Of all the latter the English horses are undoubtedly the best, the great

care bestowed in breeding them having produced a race of blood horses which excels

even those boasted Arab steeds whose pedigrees have been sacredly kept for many

generations. Our Horses, for ordinary purposes, have partaken of the same improve-

ment as our hunters and race horses ; coach and cart horses, with an infusion of high

blood, being not only handsomer, but more serviceable than those of a lower breed .

There are also several pure indigenous breeds of horses, which, however, are principally

employed in draught, and often nearly confined to particular districts. The horses on

the continent of Europe are greatly inferior to those of our own country, although

several of the breeds have been imported into England, and have contributed in many

cases to the formation of our different breeds. Amongst these we may mention the

German, Flemish, and Holstein horses, the last mentioned of which are very showy,

and are sometimes employed as coach horses. The true Spanish breed furnishes fine

horses, descended from Arabs and Barbs.

The Ass (Equus Asinus) , the second well-known species of this family, is found

wild in the same parts of Asia as the horse, and it is here that we find it make the

best figure in a domesticated condition. In these countries, indeed, the Ass appears to

have been generally brought into a state of servitude at an earlier period than the

Horse, and in the East, at the present day, Asses are far more commonly employed

than horses, both for carrying burdens and for riding. The Ass in Arabia, Egypt, and

Syria, and, indeed, in most oriental countries, is regarded as a valuable animal, and

treated with care and kindness, and its appearance and spirit justify the attention

bestowed upon it ; but in Europe generally it is most shamefully neglected, treated

severely, and very indifferently fed, so that it has naturally degenerated into the

miserable, spiritless condition with which we are familiar, and which has led to its

being almost entirely abandoned to the tender mercies of the lowest class of people.

Nevertheless in some countries of the South of Europe the Ass still retains some of its

original character, and there is no doubt that if a little care were bestowed upon the

breed, it would soon be found to increase greatly in value. In the South of Europe,

and in the East, Mules, or hybrids between the Horse and the Ass, are also very

common, and are employed for many important purposes.

Some authors have described numerous species allied to the Ass as inhabitants of

the great plains of central Asia ; but of these the only one that seems to rest upon sure
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grounds is the Djiggetai (Equus Hemionus) . This animal is larger than the Ass, and

of a pale grayish tawny colour, with a blackish-brown line down the back ; it inhabits

the eastern parts of Central Asia, and is said to be excessively swift in its course.

The remainder of the family Equide is composed of the Zebras, of which three

Fig. 332.-The Zebra (Equus Zebra).

species inhabit Southern Africa. These

animals are nearly allied to the Ass and

the Djiggetai, having the tail furnished

with long hairs only at the tip, and the

hind legs destitute of horny warts ;

these characters have induced Dr. Gray

to separate the genus Equus into two

genera, of which the Horse forms one,

distinguished by its tail almost entirely

covered with long hairs, and by the pre-

sence of horny warts on the inside of

the hind legs below the hocks ; whilst

the remaining species constitute the

genus Asinus. This division, however,

has not been generally adopted.

The Zebras are all of a whitish or

pale-brownish colour, elegantly adorned with broad black bands, which give them a

most beautiful appearance. The handsomest species is the Hill Zebra (Equus Zebra,

Fig. 332) , an inhabitant of the rocky and mountainous districts of South Africa. It

is distinguished from the other species by having the black bands on all parts of the

body and limbs. The two other Zebras are the Quagga ( E. quagga), and Burchell's

Zebra (E. Burchellii) ; they both inhabit the plains, and are distinguished from the

Zebra of the Hills by the absence of the black bands on the limbs. They all agree

closely in their habits, living together in large herds, and scouring over the ground

with great swiftness when threatened with danger. Their appearance in a state of

nature is most beautiful, and they may be reclaimed sufficiently to be employed as

beasts of draught ; but domestication appears to deprive them of their spirit. Their

flesh is eaten by the natives and hunters in South Africa, and is said to be exceedingly

good, although coarse in its appearance.

ORDER VI.-RUMINANTIA.

General Characters.-The Ruminants form the last order of the ungulated

Mammalia and are especially distinguished fromthe animals of the preceding groupsby

the remarkable faculty of ruminating, or chewing their food twice over, which they all

possess in aneminent degree.-Besides this character, however, they present several

other important peculiarities in common, and in fact form one of the most distinctly

circumscribed groups of Mammalia.

The head in the Ruminants is usually small in proportion to the size ofthe body ;

it is of an elongated, conical form, with the jaws oflarge size, but by no means so strong

as in the preceding order. In the majority the lower jaw alone is furnished with incisor

teeth, the only exceptions to this rule being the Camelidae. The number of incisor

teeth in the lower jaw varies from six to eight, but when the latter number is present

the two outer ones have been regarded by some zoologists as canines. The place of

the incisors in the upper jaw is taken by a hardened gum, against which those of the
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lower jaw press in the act of biting. The canine teeth are generally altogether absent

in both jaws, unless we regard the two outer incisors as their representatives ; and this

view is supported by the fact that the Camelidae, which possess distinct canine teeth

in both jaws, have only six incisor teeth in the lower. The little animals called Musk

Deer possess canine teeth in the upper jaw and these in the males are of great length

and project downwards beyond the lower jaw. Of the molars, which are separatedfrom

the front teeth by a considerable gap, there are always six on each side in each jaw.

The three hindmost of these, or the true molars, are each composed of two columns,

which in the upper jaw are convex internally, flat and furnished with three prominent

ribs externally ; in the lower jaw, on the contrary, the convex surface is external and

the flat one turned towards the interior of the mouth. The teeth are completely sur-

rounded with a thick layer of enamel, which is also folded inwards so as to form two

semilunar figures in each column of the tooth ; these are exposed as the teeth are worn

away in grinding the food, and each tooth is then seen to consist of four crescentic folds

of enamel, with their interstices filled up with dentine. The three foremost teeth in

each jaw consist of a single column, and consequently present only two crescents of

enamel.

In most Ruminants the frontal bone is furnished with a pair of appendages, or

horns, which however differ greatly in their nature in the different families. In some

the horns are permanent, consisting of a bony process of the frontal bone, which forms

the core of the horn, and which is coated with a hollow cone, of a substance analogous

to that ofwhich the hoofs and nails of the Mammalia in general are composed ; these are

the true horns. In the Giraffe this horny coat is replaced by hairy skin similar to that

of the body, and the horn is terminated by a tuft of hairs ; these are also permanent.

But the Stags, in which these weapons are almost always confined to the males, possess

large branched bony antlers, which, notwithstanding their size , are produced every year

a little before the season of their amours, and shed soon after this period of excite-

ment has passed.

In the general arrangement of the skeleton, there is nothing to which we need

refer here, with the exception of the structure of the feet, which is characteristic ofthe

order. The peculiarity commences in the metatarsus, which is composed of a single

elongated bone, the composition of which by the amalgamation of two of the true

metatarsal bones is however always distinctly recognizable. At its lower extremity

this bone exhibits two separate condyles, for the reception of the basal phalanges of the

two complete toes, with which each foot terminates ; these are followed by two

others, so that each toe is composed of three phalanges, the last of which is inclosed

in a complete hoof, and the extremity of the foot is deeply cleft. The animal conse-

quently always walks upon two toes, but besides these, two others are often present at

the back of the foot ; these however are always but slightly developed, and furnished

with very small hoofs, which are of considerable service to the animals in descending

steep declivities. The structure of all the four feet is exactly similar, and the same

conformation prevails throughout the order, with the exception of the Camels, which

present as remarkable peculiarities in the structure of their feet, as in their dentition.

The Ruminantia are generally of moderate, or tolerably large size , and endowed with

great swiftness of foot . They feed in herds, usually headed by an old male, and their

diet consists exclusively of vegetable matter. As they naturally require a considerable

quantity of this food for their support, and its proper mastication is a work of time,

whilst, in a wild state they are constantly exposed to the attacks of carnivorous beasts,
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from whose clutches they can only escape by flight, they would stand but a poor

chance of obtaining a sufficiency of nourishment if the conformation of their intestinal

canal werethe same as that ofthe ordinary Mammalia, and we accordingly find that they
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Fig. 353. - Stomach of the Sheep. a, cesophagus;

b, cardia ; c, psalterium; d, intestine ; e,

pylorus; f, abomasus ; g, reticulum ; h,
paunch.

have been furnished with a most remark-

ably complicated digestive apparatus,

which enables them to take in as much

food as they require by grazing for a

comparatively short time, leaving the

necessary comminution of the food,

until they can retire to repose in a place

of security. For this purpose the

stomach is divided into four separate

compartments, which are usually dis-

cribed as four distinct stomachs . The

first of these, called the paunch (rumen)

is by far the largest, and forms the

receptacle into which the food is passed

when first swallowed. The interior of

this is covered with numerous villi.

The second chamber communicates with

the first by a rather wide opening ; it

is very much smaller than the paunch, and its inner surface is furnished with anasto-

mosing ridges, forming numerous

C

d

polygonal cells from which it has

received the name of the reticulum.

The third cavity is called the psalt- b

erium ; it is also of small size, and

its lining membrane forms several

longitudinal plates, which have been

compared to the leaves of a book,

whencethe name applied to it. The

psalterium leads immediately into

the abomasus, or fourth stomach,

which is generally regarded as the

analogue of the true stomach of those

Mammalia in which that organ

forms a single cavity ; this is an

elongated pyriform sac, which ex-

hibits numerous folds upon its inner surface, and leads by its smaller end to the com-

mencement of the intestine.

C , g

a,Fig. 334.-Section of the Stomach of the Sheep.

@sophagus; b, groove : c, psalterium ; d, abo-

masus; e, intestine ; f, reticulum ; g, paunch.

The mode in which this complicated organ is employed in the digestion of food is

as follows :-The oesophagus leads down to an open canal, which communicates with

the two first stomachs, and allows the crude vegetable matters to pass directly into the

paunch. Here the food appears to undergo little alteration, beyond moistening with a

saliva-like fluid ; but when rumination is about to commence, a small portion of it is

passed into the reticulum, where it is formed into a ball. From this it is expelled

again into the canal of the oesophagus, by the action of the muscles of which it is

carried up into the mouth, there to undergo the process of mastication. When suffi-
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ciently comminuted, the portion of food again passes down the oesophagus ; but this

time the sides of the canal are closed by muscular action , so that the food cannot pass

back into the paunch ; and as the tube thus formed leads directly into the third cavity,

the prepared aliment is necessarily conducted there. In this it undergoes a further

change, previous to its admission into the fourth or true stomach, where the actual

process of digestion is carried on . In the young Ruminants, this structure of the

stomach is not distinctly visible, the first three cavities being very small, and the

milk passes directly into the fourth or true stomach ; and in the Camelidæ it has

been recently found that the psalterium, or third stomach, is entirely deficient.

This is also the case in the Javanese Musk Deer. In the Camels, however, the walls

of the second stomach (reticulum) are excavated into large deep cells, which can be

closed by muscular action ; in these, those extraordinary quadrupeds are said to store

up a considerable supply of water, which serves them for days when travelling over

the parched deserts of Arabia and Africa.

In their forms the Ruminants are generally light and elegant, and supported upon

long and rather slender limbs. Their skin is covered with hair or wool ; their eyes

are large, full, and often exceedingly beautiful ; and their external ears are elongated,

erect, and usually more or less pointed . The tail varies greatly in length and clothing,

and the mammary organs are always placed between the posterior limbs.

Divisions.-The Camels, as already stated, differ remarkably in many respects

from the other members of this order. In some of their characters they present a

certain resemblance to the Horses, and they accordingly form the types of the first

family of the Ruminants,-that of the Camelida,-which includes the Camels of the

eastern, and the Llamas of the western hemisphere . In their dentition these animals

differ greatly from the rest of the order. They have two canine teeth in each jaw,

and the upper jaw contains two small incisor teeth, which, however, are placed close

to the canines, so as to leave a considerable vacant space in the front of the mouth.

The number of molar teeth varies, but there is usually one more on each side in the

upper than in the lower jaw ; in the true Camels the foremost molar is placed con-

siderably in advance of its fellows, and is of a conical form, closely resembling the true

canine.

The structure ofthe foot is very peculiar, the whole of the phalanges being turned

forward in such a manner as to form an elongated foot (Fig. 311 ) , the lower surface of

which is applied to the ground ; these two toes are merely enclosed in skin , and the

hoofs, which are of very small size, appear more like nails than anything else . The

hinder toes, which usually occur in the Ruminants, are entirely wanting.

The true Camels of the Old World, forming the genus Camelus, differ from the

Llamas of America in several important characters, but in none more than in the

construction ofthe feet. In the former the toes are united beneath by a pad-like sole ,

whilst in the latter they are quite separate . The eastern camels are also furnished

with one or two large humps on the back, of which the American species are

destitute. Of the true Camels there are two species,—the Arabian Camel, or Drome-

dary, as it is commonly called (Camelus dromedarius) , which has a single hump ; and

the Bactrian Camel (C. bactrianus) , which possesses two of these excrescences. The

humps on the back of the Camel are not produced by any distortion of the spine, or

prolongation ofthe spinous processes ; they consist principally of fat, and appear to be

intended as a supply of nourishment for the animal when exposed to privation offood,

as their size has been observed to diminish greatly under such circumstances.
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The native country of the Camels is in the warmer parts of Asia and Africa, but

here they are not to be met with in a wild state ; and the whole race appears to have

been from time immemorial under the dominion of man. Their immense strength,

their patient and quiet disposition, and the amount of hardship and privation which

they are able to bear, certainly give them a high place amongst domestic animals ; and

indeed it is difficult to conceive how the affairs of mankind could have been carried on

in the regions inhabited by the Camels without their assistance. The inhabited parts

of these countries are separated from each other by wide tracts of desert, frequently

almost entirely destitute of herbage, or at all events of any that a Horse would deign

to eat; in many cases the sandy ground would yield under the Horse's hoofs, so that

he would be tired out before half his day's journey was done, and all the while he

would be exposed to the parching rays of the sun, whilst a chance of obtaining water

would probably occur not more than once in three or four days. To a certain extent

these eastern countries are as effectually separated from each other as if the sea rolled

its waves between them ; in either case some special means of passing over the interval

is required . This is afforded by the Camel. The desert is his home ; he can feed

upon the scanty vegetation that springs up here and there upon the arid wastes ; his

foot is specially adapted for the sandy ground, over which he can pass without tiring,

for hours together, with a load of five or six hundredweights upon his back ; and

lastly, by a singular provision of nature, he can journey on beneath the burning sun

without drinking for several days. It is no great wonder that the Arabs, in their

poetical way, should have given the name of the " Ship of the Desert" to this valuable

creature.

With regard to the power ofthe Camel to support thirst, there has generally pre-

vailed some little exaggeration. It has been stated that this animal will bear deprivation

of water for a period of no less than fifteen days ; but Burckhardt states that the time

varies greatly according to the breed and the country in which the Camels have been

accustomed to travel. Thus the Egyptian and Syrian Camels require frequent draughts

during the summer months, whilst those which journey in the Arabian deserts will go

for four days without drinking . The same author says that some of the African

caravans travel for a much longer time without water ; but he considers nine or ten

days to be the utmost, and even then a good many Camels die on the road. The

means by which the creature supports this long deprivation of moisture is said to be

by storing up in the cells of the paunch and honeycomb stomach a sufficient supply of

moisture to last for several days' consumption . This has been disputed by some

zoologists, from their finding no water in these cells on dissecting Camels ; and Burck-

hardt states that no great quantity of fluid is found in the stomachs of these animals,

unless they have been drinking not long before . These reasons cannot, however, be

considered as conclusive, unless we knew the precise conditions under which the

animals had been living. There seems, however, to be little doubt that there is no

truth in the popular belief that, when in great want of water, the Arabs kill a Camel

for the sake of the supply contained in its stomach, for Burckhardt never saw this

plan put in practice, nor could he ever hear from the Arabs of their making use of

any such method of supplying their necessities, although they frequently entertained

him with accounts of the hardships they underwent in the deserts from this very

cause.

For the purpose of loading and unloading, the Camels are made to kneel down, and

those parts of their bodies and limbs which come in contact with the ground acquire
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remarkable callosities in course of time. The most considerable of these is situated on

the breast. They repose in the same position ; and to keep them from straying during

the night, their drivers tie the fore legs in a kneeling position, so that they cannot

rise beyond their knees. When overloaded it is said that they obstinately refuse to

rise, even when they are beaten most severely ; and it appears that the drivers are by

no means averse to exercising their authority in this way, the poor creatures being

often most inhumanly treated. The load of a Camel varies considerably, according to

the distance he has to go and the hardships he will have to endure. Large powerful

Camels will carry a weight of fifteen hundred pounds for three or four miles, and these

will travel for several days with a load of a thousand pounds. Those coming to Egypt

from the interior of Africa rarely carry more than five hundredweights. With such

loads as these they will travel about thirty miles a-day.

But it is not merely as a beast of burden that the Camel is of value to the natives

of eastern countries ; in travelling to any distance their journeys are usually performed

on the back of one of these animals. The riding Camels are, however, of a different

breed from those employed in transporting merchandize, and a good one is as highly

prized amongst the Arabs as a fine Horse in England. Some idea of their speed and

endurance may be obtained from the fact, related by Burckhardt, that an Egyptian

Camel travelled a hundred and fifteen miles in eleven hours, besides being carried

twice over the Nile, a process which occupied about twenty minutes each time.

These, however, are not all the benefits derived by man from the Camel. His

flesh is eaten, and the hump on his back is esteemed a great delicacy. The milk of

the female is also said to be very good. The hair, which is long and soft, falls off in

large flakes during the rut-

ting season ; it is woven into

a sort of cloth, which is said

to be impervious to wet. The

female goes with young about

a twelvemonth.

The Camels are amongst

the largest of the Ruminants,

some of them measuring as

much as seven feet in height

and upwards of ten feet in

length. Their form is by no

means elegant, the dorsal

humps giving them a de-

formed appearance, which is

not lessened by their long

and peculiarly curved necks

and clumsy legs and feet.

The two species are very

similar in all their habits,

but their geographical range

is very distinct.

Fig. 335.-Bactrian Camel ( Camelus Bactrianus).

The Arabian Camel is distributed over the south-western parts of Asia and the

north ofAfrica, as far as the shores of the Niger and Senegal. It has been introduced

into Italy, where it breeds, although very sparingly. The male of this species is said,
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when irritated, to protrude a large inflated organ from the throat ; but the nature of

this organ is unknown.

The country ofthe Bactrian Camel, which is rather larger than the Arabian species,

lies to the north-east of the regions occupied by the latter ; it is dispersed over the

whole of Central Asia as far as China, and has also been introduced into India. In

Bucharia, Cabul, and some parts of Persia, the two species occur together ; and in

some other Asiatic provinces it is the practice to cross them. The Bactrian Camel

extends westwards to the country lying between the Caspian and the Black Sea,

and it is also abundant in the Crimea. In Asia it extends as far north as the

sixtieth degree of latitude, but beyond this point the winters are too severe for it.

In some districts this animal is employed as a beast of draught, but this practice is

by no means general. It appears to be far more hardy in its nature than the Arabian

Camel, and lives frequently in hilly districts ; its feet are better adapted for walking

on hard surfaces.

The Llamas ( Auchenia), which represent the Camels in the New World, are readily

distinguished from the true Camels by the absence of dorsal humps and the complete

Fig. 336.-Foot ofthe Llama.

division of the toes (Fig. 336) .

This structure of the feet does

not adapt them for travelling

over such sandy wastes as form

the natural home of the Camel,

but for dwelling on mountains

and amongst rocks, where their

footing is more sure than that of

most other animals. Their form

is lighter and more elegant than

that of the Camel ; they are

much smaller in size, and far

inferior to their eastern relatives

in strength. When irritated, they have a habit of ejecting the contents of their

mouths, consisting of food undergoing its second mastication, upon the offending

party; this is doubtless exceedingly disagreeable, but the popular belief in the venomous

nature of the substance discharged is of course quite destitute of foundation. Their

native region is upon the slopes of the immense chain of the Andes, in South

America, on all parts of which they occur ; and although inhabitants of tropical

climates, they are very impatient of heat, and often ascend into the vicinity of the line

of perpetual snow. The wild Llamas are very vigilant and shy ; they live in flocks at

a great altitude upon the mountains, and only descend toward the plains occasionally

in search of food . Both the wild and the tame Llamas have the singular habit of

always, when practicable, dropping their dung in the same place, so that considerable

heaps of excrement are found in particular spots ; the wild ones have also been observed

to retire in the same way to a particular spot to die, and in some places it is said

portions of the banks of rivers may be seen almost whitened with their bones.

Considerable doubts exist as to the number of distinct species of Llamas. There

appear to be four species, but some zoologists reduce them to two, considering the

others as domesticated varieties of these. Some writers, on the contrary, increase the

number to five or even six. The principal species or varieties are certainly four in

number.
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Of these the Guanaco (Auchenia Guanaco) is supposed by many to be the wild

stock from which the true Llama is derived. This animal is found on all parts of the

Andes, from the Straits of Magellan to the north of Peru ; in the southern districts

the Guanacos live together in considerable herds upon the desert plains of Patagonia ;

but in Peru they inhabit the mountains, and are rarely seen to collect in greater

numbers than seven. They stand rather more than three feet high at the shoulder,

and the neck, which is often carried upright, bears the head at a height of nearly five

feet from the ground. They are of a pale reddish-brown colour, and covered with

long hair, which, however, is not so long as that of the domesticated Llama. When

taken young, they may be tamed, but always retain a tendency to return to the wild

state ; they are also bolder than the ordinary domestic Llama, and will attack strangers

by striking at them with their knees. They are principally sought after for the sake

of their skin and flesh.

In every respect, however, the Guanaco is a far less important animal than the

true Llama (A. glama) , which completely takes the place of the Camel amongst the

Indians of Peru and Chili. It is of about the same size as the Guanaco, of which it

may possibly be only a variety, as the principal differences between them are such as

might well be produced by domestication, namely, a stouter and heavier form and a

variable colour, generally brown with white patches or spots. The immense value of

the Llama to the aborigines of the countries which it inhabits will be easily understood

from the fact, that at the time of their discovery by Europeans it was the only domestic

animal that they possessed. When alive it is employed as a beast of burden ; and

although it is unable to bear a great weight (ninety or a hundred pounds being about

the heaviest load that it can carry) , its power of travelling over rugged declivities where

no other loaded animals could maintain their footing, have rendered its services indis-

pensable in those countries even to the present day, although its place has been

to a certain extent taken by mules. It is, however, slow in its march, rarely

travelling more than ten or twelve miles a-day. When killed, its flesh furnishes a

wholesome and excellent food, and the long woolly hair with which it is covered forms

the principal clothing of the Indians. The keeping of a herd of Llamas is a matter of

little or no difficulty ; at night they are put into an inclosure, where they sleep winter

and summer without any protection, although at the elevation which they usually

inhabit the temperature often falls below the freezing-point immediately after sunset

even in the summer. In the morning they are allowed to quit the inclosure, to wander

about upon the mountains in search of food ; and they return of their own accord in

the evening, to be again shut up for their night's rest. The dung, like that of the

Camel, is employed as fuel ; the milk is said to be pretty good, and the skin furnishes

a good leather.

The Paco, or Alpaca (A. Paco) , which is also domesticated by the Peruvians, is

considerably smaller than the Llama, and is never employed as a beast of burden ; is

is principally valued for the sake of its long, soft, silky hair, which is woven into

fabrics of great beauty. Great quantities of this have been imported into this country

of late years, and the stuffs made from it are well known.

The fourth species is the Vicugna (A. vicunia) , which is about the same size

as the Alpaca ; its colour is reddish-yellow on the back and whitish on the belly.

It is a wild species, which is principally sought after for the sake of its fine

wool, stuffs woven from which are considered rather valuable amongst the native

Peruvians.

2 Y
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In all the other families of the Ruminants, the feet touch the ground only at the

extremities ofthe two principal toes, which are inclosed in horny hoofs ; and there are

almost always two rudimentary toes, with small hoofs, at the back of the foot . The

upper incisor teeth are entirely wanting, as are also the canines in both jaws, except in

a few Stags and the family of the Moschide, or Musk Deer, in which the canines are

developed in the upper jaw, and acquire such a size in the males as to project beyond

the lower jaw in the form of tusks. The Musk Deer differ from the members of the

remaining families of the Ruminants in the total absence of horns in both sexes ; the

lachrymal sinuses are also deficient. In their general structure they resemble the

Cervidae, or Stags, which constitute the following family. They are all of small size,

supported upon exceedingly slender legs, and very active in their movements. They

live in flocks , principally on the continent of Asia, and in some of the larger

islands of the Indian Ocean, such as Ceylon, Java, Sumatra, and Borneo.
One

species, the Moschus aquaticus, is an inhabitant of Sierra Leone, on the west coast of

Africa.

The true Musk Deer (M. moschiferus) is distributed over the mountainous parts of

central Asia, and is said even to extend into Siberia. The male of this species is

furnished with a remarkable sac beneath the belly, which secretes a strongly odorous

substance, the well known powerful perfume and valuable medicine called musk. It

is from this that the genus takes its name . It is an excessively active creature, per-

forming leaps which are perfectly astonishing ; when the snow is on the ground it

is said to extend its hoofs, and run without leaving any traces upon a surface which

will not even bear the weight of a dog.

This is the only species which inhabits a temperate climate ; the others are con-

fined to the tropical parts of Asia. They are destitute of the secreting organ which

produces the musk, but their flesh is said to be very good. One species, the Kanchil

(Tragulus kanchil) , is exceedingly common in the peninsula of Malacca, in Java, and

some ofthe neighbouring islands, the natives of which often capture numerous speci-

mens either in traps or by throwing sticks at their legs when they come at night to

feed in the fields upon the sweet potatoes , of which this species is said to be very fond.

In Java, according to Sir Stamford Raffles, the cunning of the Kanchil is so cele-

brated , that its name is often applied metaphorically to a distinguished rogue. When

taken in a noose it will feign itself dead, until the unwary captor releases it, when it

immediately springs upon its feet, and makes its escape.

The third family is that of the Cervide, or Deers, distinguished principally by the

peculiar nature of the horns or antlers, which, with but a single exception, that of the

Reindeer, are possessed only by the males. Unlike the horns of the Ox, the antlers of

the Deer are deciduous,-that is to say, they are cast every year after the breeding

season, and again renewed before that period of excitement returns . They are pro-

duced upon a pair of processes of the frontal bone , by an action analogous to that by

which injuries to the bones are repaired . The process forming the base of the horn

is covered by a skin, beneath which a sort of inflammation is set up ; this produces

cartilaginous matter, which increases rapidly in amount, gradually becomes ossified,

and finally forms the horn, which, when mature, is still covered by the vascular skin

beneath which it has been formed . This, however, dries up and peels off soon after

the complete development of the organs, and the latter then consist of bare bone. The

antlers are sometimes small, but generally of comparatively large size, and very

variously branched ; their size and the number of branches usually increases with age,
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and the old males of several species are adorned with a most enormous pair of spread-

ing horns.

Beneath each eye, in almost all the species, there is a cavity called the lachrymal

sinus, which the animal is able to open at pleasure, and which secretes a thick waxy

fluid of a disagreeable odour. The

metatarsus is also usually fur-

nished with one or two glands,

covered with a small tuft ofhair ;

the presence of these furnishes a

good character for distinguishing

thehornless females ofthis family

from those of such Antelopes as

are also destitute ofhorns. They

are deficient only in the Munt-

jacs, a small group of oriental

Deer forming the genus Stylo-

cerus.

The species of Cervidae are

very numerous, and distributed

in all parts of the world. By

some zoologists they are con-

sidered as forming only a single

genus, whilst others divide them

into several generic groups, cha-

racterized principally by diffe-

rences in the conformation of the

antlers.

Of these groups the Munt-

jacs (Stylocerus) appear to pos-

sess the best title to generic

distinction. They evidently form

a transition from the typical Cer-

vidæ to the Moschidæ, as they possess large canine teethin the upperjaw, are destitute of

the glands and pencils of hair on the metatarsi, and have the antlers of very small size .

The structure of the latter is very peculiar ; the processes ofthe frontal bone, on which

the horns are supported, instead of forming a mere knob, as in the ordinary Deer, are

produced into elongated stalks, so that the animals after the shedding of their true

antlers, still appear to be furnished with straight horns. The species, which are not

numerous, are of small size, and very elegant in their forms.

Fig. 337.-The Stag, or Red Deer (Cervus elaphus).

They are inhabitants of India, China, and some of the islands of the Eastern

Archipelago, where they frequent mountain valleys, generally in the neighbourhood

of forests and jungles. They are hunted both by the natives and European residents,

usually with dogs, upon which they frequently inflict severe wounds with their tusk-

like canines.

In the typical Stags, forming the genus Cervus, the antlers are large, rounded, and

much branched. As an example of this group, we may mention the Red Deer of these

Islands (Cervus elaphus, Fig. 337) , which is distributed over most parts of Europe and

the north of Asia, but is now becoming rare in the more inhabited countries. In
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England the Red Deer is very uncommon, but in the Highlands of Scotland it occurs

in greater abundance, and its pursuit is still a favourite sport, with those privileged

persons whose position enables them to follow it. In olden times, hunting the Stag

was regarded as the noblest of all sports ; it was reduced to a science, encumbered

with an infinity of bewildering terms, the knowledge ofwhich however, was considered

indispensable for a finished gentleman.

The Stag is the largest of the British species, standing about four feet high at the

shoulders. It is of a reddish brown colour, whence the name of Red Deer, commonly

applied to it ; the antlers are variable in the form and arrangement of the branches ;

they attain a considerable size, sometimes weighing as much as twenty four pounds.

The time occupied in the development of this mass of bony matter, is rarely more than

ten weeks.

The Stag lives in forests, principally in mountainous districts, and associates

in herds usually consisting of a single sex. It feeds on almost all kinds of vegetable

matter.

In North America, the Red Deer is represented by the Wapiti (C. canadensis), a

species of larger size, measuring nearly five feet at the shoulder. It is found only in

Canada, and the most northern parts of the United States, where it is hunted by the

Indians, principally for the sake of the skin, which is said to retain its flexibility after

being wet. The antlers are a good deal larger than those ofthe Stag. Several other

species of this genus are found in different parts of America, and in the East Indies,

some larger, but the majority smaller than our common Stag. Amongst the Indian

species, we may mention the species ofAxis or Hog Deer, ( Cervus Axis [Fig. 338 ] and

Fig. 338.-Axis Deer. (Cervus Axis).

porcinus), which are

about the size of our

Fallow deer, and of a

darkeror lighterbrown

tint, spotted with

white. They inhabit

the plains and valleys

of India, snd their

pursuit constitutes

oneofthe mostfavour-

ite sports in the East.

Their antlers are

rather small, and fur-

nished with but few

branches.

The males ofmany

species possess a most

disagreeable odour,

which is sometimes

perceptible even at a

distance. This is re-

markably the case in a South American species called the Guazuti (Cervus campestris) ,

the offensive smell from which was perceived by Mr. Darwin, when passing at half a

mile to leeward of a herd. So strong is this odour that the skins, when dried and

prepared, still retain it ; and a silk handkerchief in which Mr. Darwin carried home
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a skin, retained the smell for a year and a half, although repeatedly washed in the

interval .

A second British species is the Roe (Capreolus Capræa) , which forms the type of a

distinct genus. It is a small animal, measuring a little more than two feet at the

shoulder, and two feet and a half at the hind quarters. The antlers are small and

furnished only with three short branches. The Roe is an inhabitant of mountainous

districts, where it exhibits the most extraordinary agility, and Mr. Tytler in a letter to

Professor Bell, says that he has seen one without much apparent effort, bound across a

road nearly twenty feet wide. Unlike the Stag, which is polygamous, the Roe is said

to pair, and remain faithful to one partner for life. The female often produces two

young at a birth, which are treated with great affection by both parents ; and according

to many writers, these young animals, after quitting their parents become attached to

each other and remain together.

In some South American species, the Brocket Deer, forming the genus Coassus, the

horns are quite simple, presenting a good deal of resemblance to those of some

Antelopes, but are destitute of the horny covering which is characteristic of those

animals. They are of small size, only measuring about two feet in height at the

shoulder.

In the remainder of the family the antlers are always more or less palmated or

dilated into broad plates of bone. To this series belongs the third British species, the

Fallow Deer (Platyceros Dama) , which forms the type of a distinct genus, distin-

guished by its naked nose. It is doubtful whether this elegant animal is really a

native of Britain, as it is never found wild in this country, but always in a semi-

domesticated state, as an ornamental animal in parks. Its native country is the

south of Europe and the south-western parts of Asia, from which it was probably

introduced into England at an early period. It is about three feet in height, and

of a reddish-brown colour spotted with white ; but there is a variety which is of a

nearly uniform dark brown. The horns are large, and terminated by a long palmate

portion, which is deeply and irregularly notched on the outer margin. The flesh of

this ianimal, which is well-known as venison, is regarded as a great delicacy, and is

far superior to that of either of the British species. The skin furnishes a soft leather,

which was formerly in great request for breeches.

Nearly allied to the Fallow Deer was the gigantic extinct species commonly

known as the Irish Elk, the bones of which have been discovered in considerable

numbers imbedded in peat bogs in Ireland. This animal stood six feet or more in

height, and the antlers were of enormous size, some specimens measuring upwards

of thirteen feet from tip to tip.

The Elk, or Morse Deer ( Alces palmatus) , is a large species, which is common to

the northern parts of both hemispheres. The nose is entirely covered with hair, and

the antlers, which are comparatively short, are very broadly dilated, and terminated

by a numerous series of long points. When fully developed, these organs weigh from

fifty to sixty pounds. It is the largest of the recent species of this family, standing

upwards of six feet in height at the shoulder ; its legs are very long, its neck thick

and short, and its head elongated and terminated by a broad muzzle, so that its

appearance is more ungainly than that of the other Cervidae. It lives in damp forests,

where it feeds for the most part on the tender twigs of trees. Its flesh is highly

esteemed as an article of food, and the skin, which is soft and thick, furnishes a most

excellent leather.
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The most celebrated species of this family is the Rein Deer (Rangifer Tarandus,

Fig. 339), the only species which has been completely domesticated, and without

whichthe inhabitants of

Lapland and some other

countries ofthe extreme

north would be unable

to exist in those incle-

ment regions. The Rein

Deer is, in fact, as neces-

sary to the Laplander as

the Camel to the Arab of

the Desert ; its flesh is

hisprincipal food, its skin

furnishes his clothing, its

milk stands him instead

of that which the Cow

yields to the natives of

more genial climates,

whilst it is capable of

being trained as a beast

of draught, and, when harnessed to a sledge, will with ease perform a journey of

eighty miles in a day over the frozen snow. To adapt it for travelling over this

peculiar surface, the hoofs ofthe Rein Deer are broad and very deeply cleft, so that by

their separation they press upon a large extent of snow; and the hinder toes hang

down so as nearly to touch the ground, and doubtless contribute greatly to support the

animal in passing over a yielding surface. The harness by which the Rein Deer is

attached to the sledge is of the simplest nature ; a collar of skin passes round the neck,

from which a single trace runs back to the sledge, passing between the legs ofthe

animal ; the rein is also single, and is attached to the neck ; and the driver directs his

cattle simply by shaking the rein, or throwing it from one side of the back to the

other.

Fig. 339. -The Rein Deer ( Rangifer Tarandus).

The wealth of a Laplander is computed from the number of his Rein Deer. Some

of them possess herds of more than a thousand of these animals. In the summer the

Rein Deers are pastured in the mountains, where they feed upon ordinary herbage ;

at the approach of winter they are driven down into the plains, and their food at this

season consists principally of a particular species of lichen (Cenomyce rangiferina) , which

they dig up from beneath the snow by means oftheir hoofs. When going on a journey,

the Laplanders take a supply of this lichen with them, and four pounds of it are

said to be sufficient for a day's journey ; in some cases, however, the animals will travel

for two or three days without food, and without apparently feeling the want of it.

In their habits the wild Rein Deers resemble their domesticated brethren, and like

them they seek their food in different localities, according to the season of the year,

performing extensive migrations in the spring and autumn with this view. It is

during these migrations that they are generally killed by the hunters ; and the autumn

is the period generally chosen, as the animals are then in the best condition, and their

flesh may be prepared for winter use. For this purpose the flesh is sometimes salted,

but more commonly either dried in the air or smoked; in some places it is buried in

the frozen soil, and preserved in this condition.
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The Rein Deer varies considerably in size in different places. It is usually however

about three feet in height at the shoulder, and nearly five feet in length. Both sexes,

as already stated, are furnished with antlers, which are smaller in the female than

in the male. The colour of the wild Rein Deer is usually grayish, but that of the

domesticated individuals is very variable. They usually acquire a whitish tint in the

winter.

The Rein Deer is now distributed principally in the extreme northern parts of

both continents. It also occurs on the Islands of Spitzbergen , and Nova Zembla.

It extends southwards in certain places as far as the fiftieth degree of North

latitude.

The fourth family, that of the Camelopardide, includes only a single living species,

the Camelopard or Giraffe (Camelopardalis Giraffa, Fig. 340) , which is peculiar to Africa.

This remarkable animal is distinguished from all the other Ruminants, by several

important characters. The body is short and supported upon very long legs ; the

dorsal line slopes downwards towards the rump, the withers being greatly elevated, and

from this it was long confidently asserted that the fore legs were much longer than the

hinder pair, although this is not the case. The neck is excessively long, and furnished

with a short mane, running down its dorsal line ; the head is comparatively small and

the countenance exceedingly gentle and pleasing in its expression , the eyes being

remarkably full and lustrous. The dentition is the same as that of the Deer, the upper

incisors and the canines in both jaws, being quite deficient. The forehead bears a pair

of tapering cylindrical bony appendages, which are covered with a hairy skin like the

rest ofthe head. These are permanent, and might be regarded as the representatives of

the processes of the frontal bone, upon which the deciduous antlers of the Deer are

developed, but they are distinct bones, only united by those of the skull, by a suture,

and instead of rising exclusively from the frontal bones, their broad base covers the

coronal suture, so that they rest partly upon the frontal, and partly on the parietal

bones. In front of the horns, the frontal and nasal bones are elevated to form a

rounded protuberance which has been described as a third horn by many writers.

The feet are destitute of the accessory hoofs which occur in most of the other Rumi-

nants except the Camelida ; and the tail is rather long, and terminated by a tuft of

very long and thick hairs.

The Giraffe is the largest of all Ruminants ; the males not uncommonly measuring

fifteen or sixteen feet from the top of the head to the ground, whilst Sir W. C. Harris

met with one that measured eighteen feet. The females are usually a foot or two

shorter. The height at the withers is usually about ten feet in large animals, whilst

the length of the body from the breast to the rump is not more than six or seven.

ground colour of the skin is yellowish, but it is covered with large spots and patches of

lighter and darker brown, which give it a very elegant appearance.

The

The Giraffe is a native of the eastern parts of Africa, from the Cape northwards as

far as Nubia. It lives in small herds upon the plains, always in the neighbourhood of

woods, as it feeds almost entirely upon the tender shoots and leaves of trees, which the

great length of its neck enables it to reach with ease . The tongue also is very ex-

tensible, and is employed as a prehensile organ, and the large free lips can be used in the

same way.

The Giraffe is not a very swift animal, and when pursued its gallop is described

as exceedingly ludicrous, the hind legs being brought forward at each step completely

in advance ofthe anterior ones, apparently a foot or two on the outside of them ; in this
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fashion the Giraffes contrive to get over the ground pretty rapidly with a curious

springing motion. They are easily overtaken by a pretty good horse, and the rider

may then select his victim from the herd, cut it off fro.n its companions, and shoot it

at his leisure.

When going at full speed the heels of the Giraffe constantly throw up dirt, sticks,

and stones in the faces of its nearest pursuers, but it never appears to attempt

Fig. 340.-The Giraffe. (Camelopardis Giraffa).

to defend itself unless brought to bay ; in this case its weapons are its hoofs, with

which it kicks out so rapidly and vigorously that dogs will not venture to attack

it, and it is even said by LeVaillant, that it can beat off the Lion in the same

manner.

The flesh of these animals, when young is considered very good ; that of the old

Giraffe is coarse. The skin is very thick and highly valued by the natives of South

Africa, who consider the leather formed from it to be the best material for sandal
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soles. They also use the skin in the formation of vessels to hold water, and some-

times as a covering for their huts.

Several Giraffes have lived for some years in the Zoological Gardens in the

Regent's Park. They have even bred several times in that establishment, and the

young animals have thriven admirably. The female goes with young about

fourteen months, and produces a single young one at a birth ; this when born measures

nearly six feet in length from the head to the root of the tail.

A single fossil species of this family is known to us by its remains, which have

been found in the tertiary strata of the Sivalik Hills, in India. This is the

Sivatherium, the head of which exceeded that of the Elephant in size.

The fifth and last family of this order is the family of the Bovida, including the

numerous species of Antelopes, and the Cattle and Sheep. In these animals, the horns

consist of a conical process of the frontal bone, which is covered by a sheath of

horny matter ; hence the name of Cavicornia, or Hollow-horned Ruminants, often

applied to this group. The horns are permanent, and present with but few exceptions

in both sexes. They vary greatly in bulk, length, form, and direction in the different

subordinate groups. The dentition is the same as that of the stags, and the feet are

furnished with accessory hoofs. These animals are all strictly herbivorous, usually

feeding upon the different kinds of grasses ; they live together in more or less nume-

rous flocks, and are distributed over both Hemispheres.

We may distinguish three principal forms amongst the animals composing this

family, although it must be confessed that these pass very gradually into each other.

The first of these groups consists of the Antelopes, which are placed in a single

genus by some authors, whilst others divide them into a great many groups. They

are distinguished by their more or less cylindrical horns, of which the core is com-

posed of solid bone ; they are for the most part light, slender, deer-like animals, which

generally possess an extraordinary degree of activity, but they gradually pass on the

one hand to the Oxen, and on the other to the Sheep . The greater part ofthe species

are found in the Old World, principally in Asia and Africa ; the latter continent is

indeed the head- quarters of the Antelopes, for out of sixty-nine species recorded by

Professor Wagner, no less than fifty -four are inhabitants of Africa, and of these

twenty-five occur, most of them exclusively, in the southern extremity of that

continent.

They vary greatly in size ; the Eland (Boselaphus Oreas) measuring upwards of six

feet in height at the shoulder, whilst one of the smallest species ( Cephalolophus pygmæus)

is not more than a foot high. They live together, often in vast herds, principally

upon the grassy plains, and some of the species appear to migrate in immense

numbers from one part of the country to another.

One species, the Chamois (Rupicapra Tragus) , is an inhabitant of the mountainous

parts of Southern Europe, and in fact, is not positively known to occur any where

else. It lives in small flocks, and bounds from rock to rock with wonderful

agility. Both sexes are furnished with small recurved horns, and the hair is brown

and harsh. The flesh is eaten, and that of young animals is considered a delicacy.

The skin also furnishes an excellent leather, and the chamois is pursued with great

ardour by many of the inhabitants of the countries where it occurs, but rather for

the sake of the excitement of the chase, than for the value of the animal when

obtained. This excitement must indeed be great, for notwithstanding the dangers and

privations to which the hunters are exposed in pursuing these active creatures amongst
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the highest precipices of the mountains, these men rarely give up the occupation ; and

De Saussure mentions a case in which three generations, father, son, and grandson,

were all killed successively by accidents incurred in this pursuit. The Chamois

evidently approaches closely to the sheep and goats, and this is still more distinctly the

case with the so- called Rocky Mountain Sheep (Haplocerus laniger) of North America,

a species closely allied to the European Chamois.

The only other Antelope found in Europe, is the Saiga ( Colus Saiga) , which occurs

on the steppes of Russia, both in Europe and Asia. Its most westerly habitation is

Poland. It is rather a large species, measuring rather more than two feet and a half

in height, and is furnished with strong horns ; it is said that individuals with three horns

are occasionally met with. The structure of the nose is also very peculiar, the nasal

bone being completely amalgamated with the frontal bone, and very short, thus

leaving a very large nasal opening, which is covered with a tumid, muscular and

cartilaginous arch.

Amongst the strictly Asiatic species, the Chiru (Pantholops Hodgsonii), a native of

Thibet, and the plateaux of the Himalayas, is closely allied to the Saiga, with which

it agrees in size ; it is furnished with long annulated horns, and with a remarkable

soft swelling on each side above the nostrils.

Another Indian species, the Chicara (Tetracerus quadricornis), is remarkable for

having the head in the male furnished with four horns ; the female is destitute of

these appendages. It is a small species, about one foot eight inches in height at the

shoulder, and is of a brownish tawny colour . It inhabits the woods of Bengal and

several other parts of India, principally in the lower regions of the hills.

The Nyl Ghau (Portax picta) is an inhabitant of the northern parts of India,

where it appears to be very common. It is about the size of an ordinary Stag, or four

feet in height at the shoulders ; the general colour of the body is ash gray, but the

lower jaw and upper lip, a lunate spot on the throat, the belly, the inside of the

thighs, and some spots near the hoofs are white, and the eyes are surrounded by a

yellowish ring. The tail is terminated by a tuft of very long hair, and the neck

furnished with a mane. The horns, which are peculiar to the male, are about seven

inches in length and six in circumference at the base ; they are curved upwards in a

lunate form, so that their tips are nearly twice as wide apart as their bases. The

Indian name of Nyl Ghau, signifies blue ox, and indicates that even in its native

country the strong resemblance which it presents to the true Cattle has not escaped

notice. The Nyl Ghau has frequently been brought to this country, and breeds

pretty freely in confinement.

One or two species are common to the south western parts of Asia, and the north

of Africa, and of these one is the Gazelle (Gazella Dorcas), so celebrated in Arab

poetry. It is a most graceful little species, of a tawny colour above, and white

beneath ; the horns are small, black, and lyrate. In the north of Africa it appears

to be the commonest species of Antelope, occurring in large troops, and furnishing a

considerable portion of the nourishment of beasts of prey. The Arabs pursue them

on horseback, and throw a stick at their legs , by which they are commonly broken.

In the Asiatic countries they are frequently hunted with Falcons. When taken alive

they are readily tamed, and their beauty then renders them great favourites with the

Arab ladies . Several species nearly allied to the Gazelle are found in different parts

of northern Africa, and also on the west coast of that continent, and some of the

most abundant of the South African species belong to the genus Gazella. Of these 1
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we may mention the Springbok (G. Euchore, Fig. 341 ), which is one of the most

beautiful of quadrupeds. Its

colour is a bright cinnamon

brown on the back, and white

beneath, and the latter colour

A Yo obi

passes up the back of the rump i

and continues upon the back of

the loins, in the form of a broad

stripe. The white of the belly

is separated from the cinnamon

brown of the back and sides

by a stripe of dark brown, and

the hair surrounding the white

dorsal streak is also rather darker

than the rest of the surface.

The head is white, with the exception of a dark brown streak on each side, which

runs from the base of the horn, through the eye to the angle of the mouth, and the

horns, like those of the Gazelle, are annulate and lyrate. This species occurs in

immense numbers on the great plains of South Africa, and in particular seasons, when

they perform migrations in search of food, their herds are so numerous as to cover the

whole face of the earth over a considerable space.

Fig. 341.- The Springbok ( Gazella Euchore) .

Barrow frequently saw from ten to fifteen thousand of these Antelopes collected

together, intent upon an incursion into the cultivated fields of the Cape colonists, when

a dry season had reduced their supply of food in the open country, and Le Vaillant

calculates the number of a herd seen by him at a far higher rate. The Springbok is

exceedingly swift, and its activity in leaping is most extraordinary ; it is from this

that its colonial name is derived . Its flesh, especially that of the young animals, is

very good, and a full grown individual will weigh from sixty to eighty pounds. The

skins are also used by the natives of South Africa for clothing and for making bags.

The Bontebok (Gazella Pygarga,) , and the Blesbok (G. albifrons), are also common

species in South Africa.

A fine species, inhabiting the same region, is the Water Buck, (Kobus ellipsiprymnus),

which stands about four feet high at the shoulders, and has a pair of long curved

divergent horns. It is of a yellowish gray colour, with more or less of a reddish tinge,

and the buttocks are marked with a large elliptical white patch which surrounds the

tail ; this is referred to in the specific name of the animal . Its colonial name of the

Water Buck, is derived from its constantly frequenting the neighbourhood of rivers, in

which it often bathes ; it also usually takes to the water in order to escape from its

pursuers. It is most abundant about the rivers Limpopo and Mariqua, living in small

herds of from eight to twelve in number. Its flesh is rank and disagreeable .

The Klippspringers (Oreotragus) , of South Africa, have a considerable resemblance

to the Chamois of Europe, especially in their habits . Like the latter, they live entirely

in the most inaccessible rocky parts of the mountains, in the neighhourhood of the

Cape of Good Hope, upon which they climb and spring about with extraordinary

agility.

The Koodoo Antelope (Strepsiceros Koodoo) , is an exceedingly handsome species,

which has apparently a very wide distribution on the continent of Africa, as it not only

occurs in South Africa, but also on the west coast, and has been found in Abyssinia by



716 THE ANTELOPES THE ELAND.

Rüppell. It is about three feet high at the shoulder, and four feet and a halfin length.

Its general colour is a brownishgray and on each side ofthe body there are from seven

to nine transverse white stripes running nearly down to the belly, which, with the

inside of the legs, is of a whitish colour. Above the eyes there is a V-shaped white

mark, and the face has usually some white spots beneath the eyes. The horns of the male

are very long and twisted into a beautiful spiral form , in the adult Koodoo they make

two complete turns of the spiral, and, accordingto Sir W. C. Harris, the twisting ofthe

horns is so true, that a spear might be thrust down the centre of them into the temple

of the animal. The female is destitute of these organs. The Koodoo usually lives

solitary or in pairs. It inhabits the woods, where it shelters itself during the day in

the dense thickets, and feeds principally in the morning and evening. Its food consists

partly ofgrass and partly of the buds and young leaves of trees and shrubs . The flesh

is compared to venison.

A species supposed to be nearly allied to the Koodoo is found in Sierra Leone, which

however is only known to us from mutilated skins. It is remarkable from its being

of a bright reddish tawny colour, adorned with broad transverse black stripes, a colora-

tion which is very unlike that of any other antelope. It has been described under the

name of Antelope Doria.

The Bush Antelope (Cephalolophus sylvicultrix, Fig. 342) is of a more compact form

than the generality of Antelopes. Its legs are shorter and thicker, and it is far less

active than its fellows. It lives solitary

on the bushy plateaux of the mountains

of Sierra Leone, concealing itself in the

thickets during the day, and feeding

only in the dusk. It is about three feet

high at the shoulders, and of a brown

colour, with a streak of fawn colour on

the hinder part of the back. Its flesh

is considered good, although at certain

seasons it has a musky odour. The

hunters watch for it about dawn, con-

cealing themselves in the trees. The

genus Cephalolophus also includes one of

the smallest species of Antelope (C. pyg-

maus), which has already been referred to. It is an inhabitant of South Africa, where

it lives, like the Bush Antelope, solitary in the woods. A still smaller species is the

Neotragus spinigera, a native of Guinea, which is usually about eleven inches in height

at the shoulder.

Fig. 342.-The Bush Antelope ( Cephalolophus

sylvicultrix).

The Eland, or Impophoo (Boselaphus oreas) , is, as already stated, the largest species

ofthe family, its size being often equal to that of a large horse, and the form ofits

body rather resembles that of our ordinary cattle than that of the Antelopes in general ;

in fact, but for its long, nearly straight, and erect horns, it might be taken at first

sight for an elegant species of Ox. The breast is furnished with a dewlap, and the

legs are tolerably robust, and terminated by large Ox-like hoofs. It is an inhabitant

of the plains of South Africa, where it is usually seen in small herds of from ten to

twenty in number . Unlike the other Antelopes, it is rather slow in its movements,

and may be easily captured ; and as it acquires a good deal of fat, and its flesh is well

tasted, it is highly prized as food. In captivity it is very tame and gentle, and breeds |
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pretty freely even in England ; in fact, there seems every reason to believe that this

species might be completely domesticated. There are several fine specimens of it in

the Garden ofthe Zoological Society.

The Addax (Oryx nasomaculata , Fig. 343) is another heavy species of Antelope,

which, however, is considerably smaller in size than the Eland. It is an inhabitant of

the sandy plains of North Africa,

where it lives in numerous herds.

The horns are long and slightly

twisted in a spiral form ; they

were frequently used by the ancient

Egyptians to indicate gods or great

men; and there appears to be no

doubt that the Addax was the Strep-

siceros of the ancients. Several

other species of Oryx are found in

different parts of Africa.

Fig. 343.-The Addax (Oryx nasomaculata) .

The most bovine of all the Ante-

lopes, however, are the Gnus (Cato-

blepas), which are nearly allied to

the Indian Nyl Ghau. There are two species of this genus, the Gnu, or Wil-

debeest (C. gnu) , and the Cocoon, or Bastard Wildebeest (C. gorgon) , both natives

of Southern Africa, where they live in great herds upon the plains, and migrate

at particular seasons from one part of the country to another ; thus they annually

visit the colony of the Cape of Good Hope, from the interior of the country, in great

numbers.

These animals present the most extraordinary combination of characters that can

well be imagined, and at first sight it is difficult to say whether Horse, Ox, or Antelope

predominates most in their general aspect. They resemble the Horse in the form of

the shoulders and haunches, in the possession of a mane, and in the appearance ofthe

tail ; the large broad horns remind one of those of the Buffalo, and many oftheir

actions are also strictly bovine ; whilst the slender legs and the general characters

show that they are true Antelopes.

The Gnus are about the size of a common Donkey, or three feet and a halfin

height at the shoulder. The horns, which are present in both sexes, have an exceed-

ingly broad base ; in old individuals, the bases ofthe two horns meet in the middle of

the forehead, in the same manner as in the Buffaloes. For about two-thirds of their

length, the horns are directed obliquely forwards and downwards, but their terminal

portion turns almost perpendicularly upwards. The eyes are large and full, and sur-

rounded by long, white, stiff hairs, which give the animals a remarkably wild aspect.

The centre ofthe nose is covered with long, stiff, upright hairs, which add not a little

to the singularity of the creature's appearance. The colour of the Gnu is dark brown,

and that of the Cocoon yellowish ash colour ; the latter is rather the larger animal of

the two.

They are both exceedingly swift of foot, galloping, when alarmed, in the manner

of a horse ; they are exceedingly wary and fierce, and when wounded will often

attack the hunter with great fury. In confinement they are always wild, and usually

attempt to push with their horns whenever they are approached. Their capture is

attended with some difficulty in consequence of their swiftness ; the Hottentots usually
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kill them by lying in wait in a thicket, and shooting them as they pass. Their flesh

is said to be delicate.

The only other species to which we shall refer is the Prongbuck (Antilocapra fur-

cifera) , an inhabitant of North America, where it and the Rocky Mountain Sheep,

already alluded to, are the only representatives of this family. Both these animals

are aberrant forms leading from the typical Antelopes to the Caprine, or Goat-like

Bovida. The Prongbuck, or Cabrit, is remarkable for being the only member of this

family in which the horns are furcate, and the form of these organs is indeed very

singular. They are of an oval form at the base, and rise nearly straight for a con-

siderable distance ; but towards the tip they are curved strongly inwards and back.

wards to such an extent that they form a complete hook. A little before the commence-

ment ofthe curvature they give off a short, acute prong from their anterior surface.

The accessory hoofs are entirely wanting.

The Prongbuck is found in the central prairies of North America, but not further

to the north than the fifty-third degree of north latitude, and is particularly abundant

between the Missouri and the Saskatschewan. It also occurs between the Rocky

Mountains and the Pacific . It appears probable that there may be a second species of

this genus, as Dr. Gray has recently described a pair of horns from the Derby Museum,

at Liverpool, in which the tips, instead of turning backwards and inwards, are directed

forwards over the prongs, and bent at less than a right angle to the body of the horn.

The prongs in these horns are smaller and less acute than in those of the common

species.

The second group of this family includes the Sheep and Goats, in which the horns

are compressed, usually angulated, rugose, and turned more or less backwards ; some-

times twisted into a close spiral . Except in some of the domesticated varieties, both

sexes are furnished with horns ; those of the female are, however, considerably smaller

than those of the male . All these animals in a wild state live in flocks in mountaincus

districts ; the Goats generally inhabiting the rocky grounds at a considerable elevation,

whilst the Sheep prefer the richer pastures towards the base of the mountains.

The Goats are distinguished by having the horns simply recurved, and by the total

absence of the lachrymal sinuses and glands between the hoofs ; the latter exist, with-

out exception, in all the true Sheep. The males are also furnished with beards beneath

the chin. Of the Goats (Capra), our common Goat (C. hircus) is a well-known ex-

ample. Of all our domesticated animals, the Goats usually live in a condition which

makes the nearest approach to a state of nature ; indeed, in many mountainous parts

of the country, they are positively wild. They live amongst the rocks in the higher

regions ofthe mountains, climbing about in the most difficult parts, and leaping from

one ledge or point of rock to another with the most astonishing security. The Goat is

found on all the mountain ranges of Europe, and its habits are everywhere the same.

During the rutting season the males have most violent contests with each other,

butting furiously with their horns. To give full effect to the stroke, the animal rises

on his hind legs when close to his adversary, and then descends with his whole force

and weight. The females usually produce two young at a birth ; these are called

kids, and their playfulness of disposition is as proverbial as that of the kitten.

The Goat is easily reclaimed from its wild state, and then becomes much attached

to those persons to whom it is accustomed ; it has, however, a disagreeable smell.

Many people keep Goats in their stables, from a belief that the smell of these

animals is beneficial to the Horses ; it seems more probable, however, that it is to
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the companionship of the Goat that any good effect its presence may have is to be

attributed.

The Goat is an exceedingly useful animal ; and as it may be kept in places where

neither Cattle nor Sheep would thrive, it is often of great importance to the inhabitants

of mountainous regions. Its flesh, especially when young, affords an excellent article

of food, and the milk furnished by the female is very good ; and although it gives but

little cream, and cannot therefore be applied to the manufacture of butter, it may be

made into a tolerably good cheese. The body is covered with long hair, which in

some varieties, such as the Angora and Cashmir Goats, attains a great length and a

silky texture ; the hair covers an undercoat of fine soft woolly down, and this is the

material ofthe celebrated Cashmir shawls. The hair of inferior varieties is also woven

into a variety offabrics, which usually have the property of resisting water in a high

degree. The skin , when tanned, furnishes some of the most admired kinds of leather,

of whichthe well-known and ex-

pensive morocco leather is and

example ; the skin of the kid

also gives a most delicate leather,

which is constantly used for

gloves and similar purposes . Be-

sides the varieties above referred

to, the Goat undergoes many

changesin different climates, but

to these we need not allude .
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Fig . 344.-The Jemlah Goat (Capra Jemlahica).

The original wild stock of

the Goat is not known with any

certainty ; but most modern zoo-

logists derive it from the Wild

Goat ofthe Caucasus and Persia

(Capra Aegagrus), which is also

called the Bezoar Goat, from

the peculiar concretion called

bezoar which is found in its intestines. A fine Wild Goat from the mountains of

Central Asia is the Jemlah Goat (Capra Jemlahica, Fig. 344) , which is destitute of a

beard, and has large compressed horns, with anterior keel strongly nobbed. It is con-

sidered by modern zoologists to be a variety of a short-horned species inhabiting the

mountains of Nepal, the Jharal (C. Jharal) . The latter species is frequently tamed,

and, although, in a wild state it dwells in the highest parts of the mountains, it bears

the climate of the Nepalese valleys very well.

The remainder of the genus Capra consists of the several species of Ibex, distin-

guished by their large recurved horns, flattened and nodose in front, which, however

are sometimes wanting in the females. These animals are inhabitants of the highest

mountains, amongst the rocks of which they climb about with the most wonderful

agility. Two species occur in Europe-one the Common Ibex (C. Ibex), on the Alps ;

the other the Pyrenean Ibex (C. Pyrenaicus) , on the Spanish side of the Pyrenees.

They are both rapidly declining in number, and will probably soon be extinct.

Three species are found upon the mountains of Asia, and two upon those of Abyssinia

and Nubia.

Intermediate between the Sheep and the Goats isthe Ammotragus Tragelaphus, or
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Aoudad, a remarkable species of Sheep which inhabits the mountains of the north of

Africa, from Abyssinia to Barbary. Like the Goats, it wants the lachrymal sinuses ;

but it agrees with the Sheep in the possession of a gland between the hoofs. It is of

a reddish-brown colour, and on the front of the neck and the base of the fore legs it

has a large quantity of long hair hanging down, which gives it a singular appearance.

It is exceedingly fierce, butting violently at its assailants with its long powerful horns.

It lives in small flocks in the mountains, and does not appear to be particularly

abundant.

The True Sheep ( Ovis) are distinguished from the Goats by the possession of

lachrymal sinuses, and of glands between the hoofs ; their horns are also frequently

twisted into a spiral. The Common Sheep (Ovis Aries) is an example of this genus ;

but it has undergone so many changes in consequence of its domestication, that it is

difficult to say what were the original characters of the species. It is generally sup-

posed, however, that the wild stock of all our domesticated varieties is to be found in

the Moufflon (Ovis Musimon), a wild Sheep which inhabits the islands of Sardinia and

Corsica. The coat of this animal is very different in its appearance from the well-

known woolly covering of our Common Sheep, consisting apparently of hair ; but

Professor Bell states that this hair is identical in structure with true wool, so that

cultivation has only increased its length and modified its appearance. It must be

confessed, however, that there is still something unsatisfactory about this theory of

the origin of the Sheep ; and it is quite possible that our domesticated species, like

the Camel, and some others, may have been completely subjugated at an early period,

so that we may seek in vain for its wild representatives.

The Sheep appears to have been one of the earliest animals to come under the

dominion ofman, and in all parts ofthe Old World some breed of this valuable animal

constitutes a part of the property of the inhabitants. It is adapted to all climates, but

appears to thrive best in temperate regions,—at least it is here that its wool and flesh,

its two most important products, attain their greatest perfection. Some breeds, such

as the Merino Sheep, are kept almost exclusively for the sake of their wool, which is

of very superior quality ; but by the judicious management to which our English

Sheep have been subjected for many years, some of our breeds have been brought to

such a state of perfection, that they not only rival the best Merinoes in the fineness of

their flecce, but also furnish meat of the best quality. In Australia, also, where the

climate is temperate, Sheep thrive wonderfully, and produce fleeces ofthe finest descrip-

tion. In tropical climates the wool of the Sheep degenerates into hair, and the animal

would scarcely be recognized as belonging to the same species.

Amongst the more remarkable varieties, we may notice the large-tailed sheep of

Western Asia, in which the tail is enormously increased by an accumulation of fatty

matter, so that it sometimes weighs as much as seventy or eighty pounds.

In rocky mountainous districts the Sheep exhibits almost as much agility as the

Goat, and springs from one small ledge of rock to another with a certainty which is

truly astonishing, especially when we contrast it with the apparent dullness and

stupidity ofthe ordinary denizens of our meadows. Even on the cliffs of our southern

coast, according to Mr. Bell, frequent instances of the climbing powers of the Sheep

may be observed ; and he mentions that, on the southern coast of the Isle of Wight,

the Sheep frequently descend from the downs on the summit ofthe cliffs nearly to the

bottom, although the cliffs are several hundred feet in height, and the ledges by which

they descend are scarcely perceptible from the sea.
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The other species of Sheep are all, with one exception, inhabitants of the mountains

of Asia. The exception is the Bighorn (Ovis montana) of the Rocky Mountains of

America, a large species, the male of which is furnished with an enormous pair of

horns. In this respect, and indeed in its general characters, the Bighorn agrees so

closely with the Argali (O. argali) of Central Asia, that the two species were formerly

regarded as identical.

The last section of this family includes the true Bovine quadrupeds, of which our

domestic cattle may be taken as the types. In these animals the horns are round,

tapering, and usually curved outwards and upwards in a lunate form , and the bony

core is cellular.

Amongst our domestic animals the Ox must certainly take one of the highest

places . Unlike the Sheep and the Pig which are bred only for the sake of the pro-

ducts to be immediately obtained fron them, the Ox not only benefits us after his

death, but is an invaluable agent in performing all sorts of heavy draught work, and

it is not until he has fully done his duty in this way that he is usually fattened up for

the butcher. When he is killed, however, there is not a part of him but is put to

some use ; his flesh, his fat, his blood, his skin, hair, horns, bones, and intestines, all

bear a certain value and serve particular purposes. The female furnishes us with the

best milk we can procure, as it is equally adapted for the production of both butter

and cheese, a property which seems to be possessed by no other kind of milk. It is

also in very large quantity.

With these advantages, it is no great wonder that the Ox should have been one of

the first animals to fall under the dominion of man, as every testimony concurs in

proving that it must have

been. Like most of our do-

mestic animals, in fact, the

original stock of the Ox is

entirely unknown ; but fossil

bones have been found in

different parts of this country

which agree so closely with

those of some of our domestic

breeds as to leave little or no

doubt of their identity, whilst

in some few parks in this

island a few individuals of a

wild breed of cattle are still

preserved ; and these are said

to be representatives of the

pure wild species . These are

commonlyknown as the Chil-

lingham Cattle (Fig. 345) ;

but many zoologists doubt

their being the residue of the

Fig. 345.-Chillingham Bull (Bos Scoticus ?).

original wild stock of our domestic breeds (Bos Taurus), rather regarding them as

the descendants of individuals which had escaped from captivity, whilst others main-

tain that they are the representatives of a distinct species, to which they give the

name of Bos Scoticus.

2z
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The diversity between the different breeds of Oxen in the general form and colour,

and especially in the size of the horns, is most remarkable ; but we cannot enter upon

this branch of the subject, except to notice the singular Indian variety, called the

Zebu, or Brahmin Bull, which has a large fatty hump on the shoulders. This animal

is found in India, China, and the Indian islands, and also on the east coast of Africa.

The Buffaloes (Bubalus), which are also to a certain extent domesticated animals,

Fig. 346.- The Common Buffalo (Bubalus Bubalis).

are awkward-looking and un-

gainly creatures, with the

horns usually very large, and

meeting with their bases in

the centre of the forehead.

The skin is almost naked,

being only furnished with

scattered bristle- like hairs ;

and the aspect of the animals

is usually ferocious and dis-

agreeable. The best known

species isthe Common Buffalo

(Bubalus Bubalis, Fig. 346) ,

whichis domesticated inIndia

and all parts of the south of

Asia, and has also been in-

A variety of this speciestroduced into Egypt and the southern countries of Europe .

called the Arnee has the

horns of immense size, each

horn measuring sometimes

five or six feet in length.

Of the Bisons (Bonasus)

there are two species- one a

native of Europe, the Au-

rochs (Bonasus Bison, Fig.

347); the other an inhabitant

of North America, the Ame-

rican Bison (B. Americanus).

Anciently the Aurochs, also

called the Urus and European

Bison, abounded in all those

parts of Europe which were

covered with forests ; but it

is now almost extinct, being

onlypreserved in one locality

in Europe, where it is pro-

tected by command of the

Emperor of Russia. When

full-grown it is a gigantic

animal, largerthan any of our native cattle, of which, however, it has been supposed

by some naturalists to be the original stock. The American Bison is found in countless

herds upon the vast prairies of North America, and was formerly distributed over a

Fig. 347. The Aurochs (Bonasus Bison).
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great part of that continent ; but, like the Indians whose principal support it is , it has

gradually retired before the Europeans, and will probably, before many years have

passed, be also an extinct species. Both the species of Bisons are very large and

powerful animals, and their ferocity is very great. Their horns are short, their

shoulders are very high, and the fore part of their bodies is covered witha sort of mane.

A remarkable species of this group is the Yak (Poëphagus grunniens) , a native of

Thibet, which is furnished with a curious thick fringe of long hair falling down from

the lower part of the body, so as nearly to touch the ground . The Wild Yak is a large

animal, of a black colour ; it lives upon the mountains of Thibet and other parts of

Central Asia, at an elevation close to the line of perpetual snow. The tame individuals

vary in colour and size, probably from an intermixture of common Cattle ; but they

still retain the extraordinary fringe of hair round the lower parts.

But, perhaps , the most singular species is the Musk Ox (Ovibos moschatus), a

native of the Arctic regions of America, in which the whole of the hair is of such a

length as almost to reach the ground, so that the animal, which is not very large,

has rather the appearance of a very long-haired Goat than of a true Ox. From this

character its generic name Ovibos is derived, and it is called the Musk Ox from a strong

odour of musk which it evolves.

ORDER VII. EDENTATA.

General Characters. The distinguishing characteristic of this remarkable

order of Mammalia, is to be found in the total absence of the incisor teeth in all the

species with the exception of one Armadillo (Dasypus setosus) , in which a single tooth

is found in each intermaxillary bone, but placed so completely at the sides of these

bones, that the front of the mouth is quite destitute of teeth. The canine teeth are

also deficient in most of the species, and some are even destitute of molars, so that the !

jaws exhibit no trace of teeth. The teeth are exceedingly simple in their construction

and quite destitute of roots, and the structure

of all the teeth is very similar.

The structure of the skeleton varies con-

siderably according to the particular habits of

the animals ; in some it is adapted for terres-

trial progression, whilst in others it is remark-

ably fitted for climbing upon trees. The toes

are furnished with very long and powerful

curved claws.

Fig. 348.- Skull of the Armadillo.

The skin is sometimes covered with hair, sometimes with horny or even bony scales

or plates ; the external ear is frequently wanting, and the tail varies greatly in its

development, being sometimes of great length, sometimes rudimentary. The mammæ

are two in number and placed on, or near the breast ; and with the exception ofthe

Armadillos, they always produce a single young one at a birth.

The Edentata are all confined to the tropical parts of the world, and principally to

the southern Hemisphere. They are sluggish animals, for the most part nocturnal in

their habits ; some of them live upon vegetable and some upon animal food ; the former

are arboreal in their habits, whilst the latter are terrestrial, and generally burrow in

the earth . They are generally of small or moderate size ; but the remains of some

gigantic extinct species have been found in South America, which is still the country

in which the Edentata most abound.
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Divisions.-The recent Edentata form three families.-The first of these, that of

the Myrmecophagida, or Ant-eaters, is distinguished by the remarkable structure of the

tongue, which by a peculiar arrangement of the muscles of which it is composed, is

capable of being protruded from the mouth to a great length, and again retracted at the

pleasure of the animal. The tongue is almost entirely composed of annular or ring-

like muscles, and it is by the contraction ofthese that its extraordinary extensibility is

produced. It is usually of cylindrical or worm-like form, but inthe genus Orycteropus .

it is flattened and strap-shaped . Its surface is smooth, and indued with a viscous

matter, and it thus becomes instrumental in enabling these creatures to procure their

food, which consists entirely of insects, and principally of Ants and Termites ; the

Fig. 349.-The Great Ant-eater. (Myrmecophagajubata).

tongue is exserted amongst the crowds of these insects, which then adhere to its surface,

and are drawn back into the mouth by its contraction. The jaws are elongated, but the

external opening of the mouth is of very small size, so that without this extensible
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tongue, the animals of this family would be unable to procure their nourishment. In

the majority, the jaws are quite destitute of teeth ; these organs occur only in one

genus, (Orycteropus) including two species , both natives of Africa. The Orycteropoda

are also the only species of this family in which the ears attain any considerable size.

The legs are rather short, but very powerful, adapted for terrestrial motion , and

armed with very strong claws, which are employed by the animals in digging into the

Ant-hills in search of their favourite food, the Ants and White Ants crowding into the

breach, as soon as they find their dwelling is invaded , and thus giving their enemy an

excellent opportunity of inserting his long tongue amongst their ranks.

One of the most remarkable species of this family is the Great Ant-eater, (Myrme-

cophagajubata, Fig . 349) , sometimes called the Ant-Bear, an inhabitant of most of the

tropical parts of South America, eastward of the Andes, although apparently rather

scarce everywhere. It is the largest species ; a full grown specimen measuring four

feet and a half in length from the snout to the root of the tail, which in its turn

measures nearly three feet in length ; these at least were the dimensions of the large

female which was living in the Zoological Gardens in 1854. The average size is said

to be between six and seven feet in total length.

The Great Ant-eater is a most singular creature in its appearance. Its head is pro-

duced into a long snout covered with skin, which only leaves a very small opening at

the tip for the protrusion of the tongue ; its ears are very small ; its legs are rather

long and excessively stout, especially the anterior pair, the long powerful claws of

which, four in number, are turned inwards against the naked soles , so that the

creature walks upon its knuckles. The hind feet are furnished with a broad sole,

and it is probably from this circumstance that it has been compared to a Bear. The

body is covered with harsh, bristly hairs, which attain an immense length on the tail,

from which they hang down perpendicularly so as to touch the ground. When repos-

ing, the Ant-eater covers himself completely with this bushy tail, which gives the

sleeping animal very much the appearance of a heap of dried grass, and he is said to

resort to the same natural umbrella in case of a shower of rain ; according to Mr.

Wallace the Indians are so well aware of this that when they meet with an Ant-cater,

they shake the leaves to produce a sound like that of rain, and then knock him on the

head whilst he is taken up with sheltering himself from the expected shower.

The Ant-eater lives both in the forests and in open places, but principally on the

borders of rivers and lakes, where the White Ants abound. He breaks into their

dwellings with his powerful anterior claws, and takes them up in great numbers by

means of his tongue, which can be protruded to a distance of a foot and a half. He is

a slow moving animal and is easily killed with a stick ; when attacked he will some-

times rise upon his hind legs, and clasp his enemy round the waist with his powerful

arms ; the Indians even report that the formidable claws with which these are armed,

render him more than a match for the Jaguar ; but this is evidently absurd . In con-

finement the Great Ant-eater is a gentle creature ; those lately in the Zoological

Society's Menagerie, were fed with a mixture of egg and finely chopped meat.

The smaller species of the genus Myrmecophaga, are found in different parts of

South America ; they are remarkable for having the lower part of the extremity of the

tail naked, forming a prehensile organ, by the assistance of which, these animals are

enabled to climb trees.

The remaining species of this family are inhabitants of the tropical parts of the

Eastern Hemisphere. Ofthese the most remarkable are the Pangolins ( Manis, Fig. 350)
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ofwhich some species are found in Africa, and others in the Southern parts of Asia and

the Asiatic Islands. The body in these creatures is entirely covered with overlapping

horny scales of great strength, which constitute a formidable armour when the animals

roll themselves up into a ball, as their habit is when alarmed. They are rather small

animals, the largest being not

morethan between three and

four feet in length , including

the tail, but their strength

is very great, and the power

of their claws in digging is

most astonishing.

35 திம்

Fig. 350.-The Pangolin. (Manis).

The genus Orycteropus,

includes only a single well

known species, the Aardvark,

or Ground Pig of the Cape

(0.capensis) . It occurs in all

parts of South Africa from the Senegal to the Cape of Good Hope, and burrows with

great rapidity in the ground. In its food and its manner of procuring it, it resembles

the true Ant-eaters, as it does also in its general structure, but its burrowing habits

and the possession of molar teeth indicate an approach to the next family.

This is the family of the Dasypodide, or Armadillos, in which the jaws are always

furnished with numerous simple molar teeth, and the mouth is capable of opening to a

much greater extent than in the Ant-caters ; the form ofthe head and jaws (Fig. 348),

is however very similar to that which prevails in the preceding family, especially in

the genus Orycteropus The teeth are exceedingly numerous in some species, the

Dasypus gigas having in all upwards of

ninety molars . The tongue is compara-

tively short and fleshy. The whole upper

part of the body is covered with a number

of bony plates, of which those on the

middle of the body are quadrangular, and

arranged in transverse bands, the number

of which varies according to the species.

The legs are very short and strong ; the

feet are armed with long and powerful Fig. 351.-The Cabassou (Dasypus 12-cinetus)-

claws, by the assistance of which the

Armadillos burrow with such expedition, that a traveller has scarcely time to dismount

from his horse to capture one before his intended booty is beyond his reach. Even the

Great Armadillo or Tatu (D. gigas) , although upwards of three feet long in the body

has been known to form a burrow considerably longer than himself within three

minutes from the time of his perceiving the vicinity of an enemy, and when these

animals have once got beneath surface, they fix themselves so firmly with their feet

that it is impossible to drag them up again.

These animals are found in South America, where they are distributed everywhere,

from Mexico to the Straits of Magellan. They live on the borders of woods, where

they dig themselves burrows in which they usually pass the day, wandering about at

night in search of their food, which consists almost exclusively of insects and worms :

in pursuit of Ants and White Ants they are said to dig under the dwellings of those
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insects, so as to feast upon them at their leisure. They are also said to visit carrion,

and occasionally to feed on soft vegetable matter. The smallest species, Dasypus

minutus, is only about ten inches long in the body ; the largest is the D. gigas, already

referred to . The flesh of all the Armadillos is eaten by the Indians ; but the Europeans

are more dainty, and eat only particular species. In the tertiary strata of South

America, the remains of some gigantic species of this family have been discovered

(Glyptodon &c.).

The third and last family of the recent Edentata is composed of the Sloths or

Bradypodide. In these animals the head is small and rounded, and the jaws instead of

being produced into a pointed cone as in the preceding families, are very short, so that

the fate projects very little in front of the cranium . The malar bone is remarkable in

its form, from its giving off two free processes ; the zygomatic process runs backwards,

but passes above the corresponding process of the temporal bone without touching it,

whilst a second process descends outside the lower jaw. The latter is very strong, and

both jaws are armed with molar and canine teeth . The molars are four in the upper.

and three in the lower jaw, and of a nearly cylindrical form, and the canines are very

small. The tail is excessively short or entirely wanting.

There are few animals which exhibit in a greater degree what appears to the care-

less observer to be deformity, than the Sloth, and none that have on this account been

more maligned by naturalists even of high standing. Buffon, and many of the older

zologists, were eloquent upon the supposed defects of the unfortunate Sloth.-We are

gravely told by these writers, that when the Sloth ascends a tree for the purpose of

feeding on its leaves, it is so lazy that it will not quit its station until every trace of

verdure is devoured, nay some of them went so far as to assert that when this was the

case, and the Sloth was compelled to look out for a fresh supply of sustenance, it would

not take the trouble to descend the tree, but just allow itself to drop from a branch to

the ground . Even Cuvier, who ought to have known better, echoes this tale, and in-

sinuates that Nature, probably becoming weary of perfection , " wished to amuse her-

selfby producing something imperfect and grotesque " when the Sloths were formed ;

and he proceeds with great gravity to show the great " inconvenience of organization "

which in his opinion rendered the Sloths unfit for the enjoyment of life.

It is perfectly true that on the ground, these animals are about the most awkward

creatures that can well be imagined, for their fore legs are much longer than the hind

ones ; all the toes are terminated by very long curved claws, and the general structure

of the animals is such as entirely to preclude the possibility of their walking on all

fours in the manner of an ordinary quadruped. In this, which is an unnatural situation,

they certainly appear the most helpless of animals, and their only means of progression

consists in hooking their claws to some inequality in the ground, and thus dragging

their bodies painfully along. But in their natural home, amongst the branches of trees,

all these seeming disadvantages vanish, nay, the very peculiarities of structure which

render the Sloths objects of pity on the ground, are found to adapt them the better for

their true mode of existence.

The structure of the anterior extremities agrees very closely with that of the same

parts in man, and these members possess great freedom of motion . The feet are how-

ever very different in their construction from the human hand ; the bones are firmly

united together, and give support to enormous claws which are turned inwards in

repose, and rest against the palm. With these the Sloths cling firmly to the branches

of the trees, from which they hang with their backs downwards, and as it is in this



728 THE SLOTHS-THE MEGATHERIUM.

position that their whole existence is passed, we can easily see that the mobility of the

bones ofthe arms, coupled with grasping arrangement is peculiarly adapted to give them

security and freedom of motion in their arboreal residence. Thus we see that so far

from being a mere freak of nature, the Sloth is specially fitted for enjoying a particular

mode of existence, and that it is most

absurd to come to any conclusion with

regard tothe powers of any creature from

seeing it in an unnatural position. The

Sloths seldom, if ever, visit the ground

in a state ofnature, and indeed have no

reason for doing so, for in the great

forests of South America, which they

exclusively inhabit, the trees grow so

close together, that these animals can

pass with facility from one to another,

especially when strong winds wave the

Fig. 352. -The Ai, or Common Sloth. (Bradypus branches of the trees and thus bring

tridactylus). them into closer juxtaposition.

The Sloths are found in the eastern parts of South America, from the neighbour-

hood of Honduras, as far south as Paraguay. They are rather small animals, the body

rarely exceeding two feet in length, and are covered with a woolly hair . Their food

consists entirely of the leaves of trees . They produce one young one at a time, and

the little animal for some time after its birth clings to the back of its mother, where it

is concealed amongst the long hairs.

Allied to the Sloths and apparently uniting the Edentata with the Pachydermata,

is a remarkable family of extinct Mammalia of colossal proportions, the remains of

which have been found in the tertiary strata of some parts of South America. In the

structure of the head and jaws, these animals agreed closely with the Sloths, but as from

their great size they were of course incapacitated for ascending trees, the conformation

of their limbs has been modified to enable them to walk upon the ground. In this

respect, therefore, these gigantic extinct creatures may be considered as intermediate

between the Sloths and the Armadillos, and indeed they were at one time considered to

be most nearly allied to the latter, and it was supposed that they were furnished with

a covering of bony plates ; this, however, is now found to be incorrect. The humerus

and femur in these animals were very short ; the radius, as in the Sloths, possessed a

rotatory motion, and the feet, which were of enormous size, were furnished with hoof-

like nails on the outer, and long claws on the inner toes. The principal genera of this

group are Megatherium, Mylodon and Megalonyx. From the structure of their teeth

it is evident that their food must have been of the same nature as that of the diminutive

Sioths of the present day ; but as they could not ascend the trees, and their feet are

evidently formed for digging, it is supposed that they must have uprooted the trees in

order to get at their foliage. The largest species were of the size of a Rhinoceros or

Hippopotamus.

ORDER VIII.- RODENTIA.

General Characters.-The Rodentia, or gnawing Mammalia, form the first of

the truly unguiculate orders . They are all of small size, many of them the most

diminutive of their class ; but the species are exceedingly numerous and usually

very prolific, so that no Mammalia are more generally or abundantly distributed.
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Fig. 353.-Skull of a Rodent

Mammal.

Their most conspicuous character is to be found in their dentition, which is very

peculiar, and only occurs elsewhere in a remarkably aberrant form ofthe Quadrumana.

The teeth are of two sorts, incisors and molars, the

canine teeth being entirely deficient. The incisors are

two in number in each jaw; their bases pass far into

the jaw, where usually, beneath the molar teeth, there

is a permanent pulp, by the action of which the inci-

sors are kept constantly growing during the life of the

animal, so as to supply the continual wear going on at the

extremities where the upper and lower teeth come in con-

tact. The substance of the body of these teeth is mode-

rately soft, but their anterior surface is covered with a

layer of very hard enamel, secreted by a membrane coat-

ing the anterior wall of the socket. The thin layer of

hard enamel which coats the front of the tooth resists abrasion much better than the

dentine of which the body of the tooth is composed ; the latter consequently wears

away most rapidly, and thus the enamel always constitutes a sharp projecting edge

like that of a chisel, of which the dentine forms the bevelled portion. The object of

this arrangement is very apparent. These animals feed to a great extent upon hard

substances, or substances enclosed in hard coverings, such as nuts, &c.; and in order

to get at their food they require both sharp and strong teeth ; the requisite sharpness

is furnished by the thin plate of enamel ; but as this by itself would break away

directly when applied to its ordinary purposes, it is strengthened by a thick layer of

dentine, which, although it furnishes the necessary support, wears away so readily as

never to interfere with the efficiency of the cutting edge. This efficiency is, in fact,

only preserved by constant use ; and when one of the incisor teeth is broken away, the

one opposite to it, being deprived of all check upon its growth, continues to increase in

length like the tusk of the Elephant ; but as the form of the socket is a segment of a

circle, the tooth is developed in a circular form, and may thus in time prevent the

animal from taking any nourishment. A remarkable instance of the abnormal growth

of one ofthe incisor teeth of a Beaver is noticed by Professor Owen, in his Treatise on

the Forms ofthe Skeleton. (Organic Nature, vol . i . p. 283).

Behind the incisors there is a large gap, beyond which the molars are situated.

These vary in number from two to six, and are usually destitute of true roots ; in fact,

like the incisors, they generally continue growing throughout the animal's existence.

They are sometimes composed of a simple prism of dentine coated with enamel ; the

latter is sometimes folded so as to produce transverse ridges at the surface of the tooth,

which is usually worn flat, and in some cases exhibits small isolated spots of enamel

in the body of the dentine. These teeth are evidently adapted for the comminution

ofvegetable substances ; and although many of these animals are omnivorous, there is

no doubt that vegetable matters constitute the principal part of their nourishment.

The skull is small, and the jaws, especially the lower one, large and strong. To

give full action to the gnawing incisors, the lower jaw is articulated to the skull by

an elongated condyle, which allows it to move freely backwards and forwards. The

head is more or less rounded, with the snout pointed, and usually furnished with long

moustaches. The opening of the mouth is small, but the cheeks often form large

pouches, in which the animals can convey food tothe hoards which they lay up in

their dwelling-places. The brain is small, and exhibits scarcely any convolutions ;
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and the cerebellum is almost entirely exposed. In these characters the Rodentia

approach the Marsupial animals, close to which they are indeed placed by many

zoologists. The legs are generally short, and adapted either for walking or climbing ;

the feet are furnished with four or five free toes, armed with nail-like claws ; but the

thumb is never opposable. The eyes and external ears are usually of moderate size,

but the latter sometimes attain a great length . The skin is generally covered with

soft hair, but in some cases with bristles and spines . The tail varies greatly in its

development, and is sometimes naked or scaly, and sometimes covered with hair.

The Rodents are distributed in all parts of the world, even New Holland possessing

apparently indigenous species. Very few are domesticated ; but the flesh of some

species is eaten, whilst the skins of others are sought after as furs. Notwithstanding

their small size, their great numbers, their habit of storing up large quantities of

provisions, and their extraordinary propensity for gnawing, cause them to commit great

devastations in many places.

Divisions.-The immense number of species included in this order has necessi-

tated the formation of numerous families. In the following sketch we have followed

Professor Wagner's arrangement, with scarcely any deviation.

The first family is that of the Leporide, or Hares, which are at once distinguished

from all the other Rodents by the possession of a small additional incisor behind each

of the two large chisel -like incisor teeth inthe upper jaw. They also present several

other remarkable characters, amongst which we may notice that the orbits communi-

cate with each other through an aperture in the septum, a structure which is

characteristic of the class of birds . The maxillary bones are pierced with numerous

sieve-like holes, a character which is otherwise peculiar to the Ruminants. The molar

teeth have a transverse ridge of enamel, so that they appear to be composed of two

halves ; they are usually six in the upper and five in the lower jaw, but in some

species the upper jaw has only five molar teeth . The Leporidae are all strictly

herbivorous animals.

The Common Hare (Lepus timidus) and the Rabbit (L. cuniculus) are such familiar

examples ofthis family, that any detailed description of their form will be unnecessary.

We need only notice that in all these animals the hind legs are considerably longer and

stronger than the anterior limbs, and from this cause their motions consist essentially

of a succession of leaps . The clavicles are usually imperfect. They are generally

very prolific animals, and both the Hare and the Rabbit possess five pairs of mamm

two on the breast and three on the belly. The species are distributed over the whole

earth , with the exception of Australia ; but they are most plentiful in the temperate

parts of the Northern Hemisphere . In tropical countries they are comparatively rare.

The common Hare of this country is distributed in most parts of Europe . It may

be taken as the type of the true Hares, in which the disproportion between the

fore and hind legs attains its highest degree, and its habits may therefore serve to

exemplify those of that group of the family. The Hare frequents thickets, where it

rests during the day in a shallow depression, which it makes on the surface of the ground,

and comes abroad at night to feed on the tender herbage. This resting place is

called the form, and the Hare's attachment to it is proverbial ; it shifts its residence,

however, with the season, so as to get a warm place in the winter. Its senses are

exceedingly acute, and give it timely notice of the approach of danger ; when pur-

sued it runs with the greatest swiftness, and adopts a great variety of expedients to

escape from its enemies . It takes the water freely, not only when pursued, but in
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passing from one place to another, and the "Magazine of Natural History" contains

an account of a Hare being seen to swim across an arm of the sea a mile in breadth,

apparently on his return, like another Leander, from his beloved, who came down tothe

shore to see him off. The chase of the Hare is a favourite sport in most countries, and

its flesh is very highly esteemed ; the ancients even attributed medicinal properties to it.

It has frequently been tamed, and appears then to be an amusing pet. In cold

climates it is said to become white in the winter, but this phenomenon is presented in

a more striking manner by some of the northern species, of which the Alpine Hare

(L. variabilis), which is also an inhabitant of this country, is an example. North

America possesses numerous species of Hares ; in some of these the tail is upwards of

five inches long. In the Rabbit (L. cuniculus), the hind legs are much shorter than

in the Hare, and as the animal is in consequence far less swift of foot, it resorts to a

different mode of escaping from its enemies. Instead of a slight cavity in the surface

of the earth, the dwelling of the Rabbit consists of a deep burrow, into which it

vanishes with the quickness of thought the moment any danger approaches it.

Rabbits live together in large communities, and the places in which they form their

burrows are called warrens. They prefer a sandy soil overgrown with furze, the

prickly branches of which not only serve to protect the entrances of their burrows,

but also furnish them with an abundance of food. They nevertheless make frequent

incursions into the cultivated fields in their vicinity, where they often do considerable

damage to tender herbage. A rabbit warren is a profitable concern, as the flesh is

highly esteemed, and the skins, especially when they are of a particular shade of

colour, are of some value. The Rabbit is one of the two species of Rodents which

have been domesticated ; the tame varieties, both as to form and colour are very

numerous.

The Calling Hares (Lagomys) , in which there is but little difference between the

length ofthe fore and hind legs, are found only in the colder regions of the north, or

at a considerable altitude on the mountains of the warmer or temperate climates. They

have a curious piping note or call, and form large stacks of fodder for their winter

supply. They burrow in the ground, and are said to form a gallery leading from their

ordinary dwelling to their supply of food, so that they may have access to it at any

time.

The second family is that of the Cavide or Cavies, the general form of the animals

composing which has a good

deal of resemblance with

that of the Hares, although

the body is stouter and the

inequality of the limbs is

much less. In the Cavies

the tail is either rudimen-

tary or entirely wanting ;

the toes are furnished with

hoof-like nails, and the ears

are short. The clavicles

are imperfectly developed .

The molar teeth are four in

number on each side in each
Fig. 354.-The Capybara (Hydrocharus capybara).

jaw; they usually exhibit more or less complicated folds of enamel, but in some
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cases are composed of separate columns of that substance and dentine, united by

cement. The mammæ are variable in number, sometimes numerous, but the females

appear only to produce from two to four young at a birth.

These animals are all strictly terrestrial and herbivorous in their habits ; they

generally live in holes, which they dig for themselves. They are entirely confined

to South America, where they occur principally in the warm regions.

This family includes some of the largest species in the order ; the Capybara

(Hydrocharus capybara, Fig. 354) measuring about three feet in length. This

animal has much the appearance of a small pig , and its body is covered with bristles ;

it is an inhabitant of watery places in the warmer parts of South America, where it

is generally seen in small flocks, and takes to the water when alarmed. It swims

well, and the three toes of the hind feet are united by a short swimming membrane.

The flesh of this animal is very good, and it is said to be a favourite prey with the

Jaguar.

The Agoutis (Dasyprocta) present a considerable resemblance to the Capybara in

their general form, but are lighter in appearance, and supported upon more slender

legs. They inhabit the forests of South America, eastward of the Andes, where

they lie concealed during the day. The common Guinea Pig (Cavia aperæa) is a

well known domesticated species of this family. In its wild state, the fur of the

Guinea Pig is a mixture of orange and black, with the under surface dull yellow, the

domesticated specimens, as is well known, are usually patched with white, black, and

orange. It inhabits dry bushy places, and its flesh is said to be good.

The Hystricida, or Porcupines, are at once distinguished from the other Rodentia

by the spiny covering of their bodies, which, however, in some of the American

species is almost concealed by the fur. The skull is remarkable for the great size of

the infra-orbital foramen, and the molars, of which there are four on each side of

each jaw, are furnished with distinct roots, and with complicated folds of enamel.

The clavicles are incomplete.

The name of Porcupine given to these animals is derived from the French name,

and signifies " Spiny Pig," a denomination which is justified not only by the heavy

pig-like appearance of the animals, but also by their peculiar grunting voice. They

are found in both hemispheres, but those of the Old World differ greatly in their

habits from those of the American Continent .

The species of the Eastern Hemisphere are confined to the warmer temperate and ¦

tropical regions. They are strictly terrestrial animals, living in burrows, where they |

pass the day, their period of activity being nocturnal. The majority are furnished

with a short spiny tail, the apex of which bears a tuft of small open horny tubes ;

but in two species, forming the genus Atherura, the tail is long and scaly and

terminated by a tuft of long bristles. The best known species is the common

Porcupine (Hystrix cristata) one of the largest of the Rodentia, which inhabits the

south of Europe and the north of Africa. The head and neck are covered with a

crest of long stiff bristles, and the body with long spines, sometimes upwards of a

foot in length, and marked with alternate rings of black and white. These spines

are erected when the Porcupine is irritated or alarmed, and thus form a most efficient

protection , but the old notion that he could project them like darts, at his enemies, is

totally destitute of foundation.

TheAmerican species, of which there are at least seven, differ from the Eastern Por-

cupines in their habit of ascending trees, and with the exception of one species, the
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Erethizon dorsata, or North American Porcupine, they are all furnished with long

prehensile tails. The species thus provided form the genus Cercolabes, and they are

peculiar to South America. The northern species occurs as far north as latitude 67° N.,

on the shores of the Mackenzie River. The spines in all the American species are

much smaller than those of the Old World Porcupines.

The Castoride, or Beavers, are large, stout-built Rodents, with five toes on all the

feet, and those of the hinder pair united by a swimming membrane. The incisor

teeth are of great size and strength, and the molars, of which there are four on each

Fig. 355.- Molar Teeth ofthe

Beaver.

side in each jaw, exhibit a most complicated arrangement

ofthe enamel (Fig. 355) , which forms three folds on one

side of the tooth, and a single fold on the other. The

tail in one ofthe genera included in the family, is broadly

depressed, ovate, and scaly ; in the other it is rounded

and clothed with hair.

The most celebrated species of this family is the Beaver

(Castorfiber), a large Rodent which is found in the northern parts of both hemispheres.

By some zoologists, indeed, the American Beaver is considered to be distinct from that

inhabiting Europe and Asia ; but no one has yet succeeded in finding characters of

sufficient importance to justify their separation . In Europe the Beaver is now scarce,

but it still occurs in some places ; it has, however, been long since extirpated in

Britain, although there is good evidence of its having once been an inhabitant of our

island. Even in Canada the Beaver is growing rare, its disappearance being princi-

pally owing to the great numbers destroyed for the sake of their skins, which are

employed in the manufacture of hats.

The Beavers are aquatic animals, and are always met with on the banks of rivers .

Here they make large dams with the stems of trees, plastered with mud to keep out

the water, and, with the same materials, build themselves rude dwellings in the water.

The stories of their wonderful ingenuity in building, which would almost lead one to

suppose that they dwelt in palaces, all owe their existence to the fertile imaginations of

the Canadian hunters . It appears that, when molested by man, the Beavers quit their

ordinary habitation, and burrow in the banks of the stream.

The fur consists of two kinds of hair-one long and rigid, forming the outer coat,

the other soft and downy ; it is the latter that is employed in manufactures. Besides

the fur, however, the Beaver furnishes a substance well known in medicine under the

name of castoreum, which is secreted in a pair of sacs situated in the neighbourhood

of the generative organs. The American castoreum is said to be inferior to that pro-

duced by the Beavers ofthe eastern hemisphere.

This family only includes another animal, the Coypu (Myopotamus coypu) , which

differs from the Beaver in its round hairy tail . It is a native of South America, where

it lives, like the Beaver, in the vicinity of water, and burrows in the banks ofstreams.

It is a much smaller animal than the true Beaver, but its skin has been substituted for

that of that animal, and as many as 800,000 of these skins have been imported in one

year from South America.

The next family is that of the Murida, or Rats, of which our common Rats and

Mice may be taken as typical examples. The general form of these animals is too

well known to need description, and we shall, therefore, confine ourselves to the

characters by which the family is distinguished from its neighbours . In the Murida

the tail is more or less elongated, and usually naked ; the eyes are of moderate size,
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and the external ears are distinctly developed ; the hind legs are the longest, and

possess five complete toes, whilst the anterior feet have only four toes and a sort of

wart, which represents the thumb ; the lower incisor teeth are narrow and pointed ;

the angle of the lower jaw is rounded, and the clavicles are complete. These animals

generally hold their food in their fore-paws whilst they eat it, sitting up on their

haunches during this operation. They are all burrowing animals, and most of them

swim well.

This family is the most abundant in the order, the species being excessively nume-

rous and very generally distributed in all parts of the world ; some are even indigenous

to Australia. We have at least eight British species, of which the common Rat (Mus

decumanus) and the Mouse (M. musculus) are only too well known from the depredations

which they commit upon our provisions . These, and some other species, of which the

diet is not strictly of a vegetable nature, have the molar teeth furnished with plates of

enamel or tubercles, which alternate in the teeth of the two jaws ; they are thus

adapted for their mixed diet . Our common Rat, or Brown Rat, is not indigenous to

this country, and, indeed, its original residence is unknown,-but it is now found

in all parts of the world, having been transported in ships along with more welcome

merchandise. It is frequently called the Norway Rat, from a mistaken opinion that it

was introduced from that country . Its numbers are kept up everywhere by its asto-

nishing fecundity, and its power of subsisting upon any description of food. Wher-

ever it comes it is exceedingly destructive, not only from the provisions it destroys,

but from its propensities for burrowing, digging through walls, and gnawing timber,

which have occasionally caused the complete destruction of houses . It swims well, and '

is found in great multitudes in the sewers. When attacked, it is bold and fierce, often

flying at a man ; and, in fact, its cunning, strength, and ferocity render it a most

formidable pest.

The Brown Rat has almost extirpated the true English Rat, or Black Rat (M. rat-

tus), which is considerably smaller, but agrees with its rival in most of its habits.

Our European Rats are, however, mere dwarfs compared to some of the Indian species,

which measure upwards of two feet in length, and are, of course, endowed with a

corresponding power of destruction. One ofthe most noted of these is the Mus gigan

teus,—an inhabitant of the Coromandel coast and some parts of Bengal ; it forms its

burrows in dry places near houses, and readily digs under the foundations of granaries

and through the mud walls of houses in search of provisions. Its principal food

consists of seeds of different kinds, but, in default of these, it makes great havoc

amongst poultry ; the lower castes of Hindoos, to revenge themselves, often feast on

its flesh. The Chinese are also said to be great consumers of Rats.

The Field Mice are very abundantly distributed in this country, and furnish a

great portion of the food of our smaller predaccous Mammalia and Birds. We have

two species of true Field Mice,-the Long-tailed (M. sylvaticus) and the Harvest Mouse

(M. messorius). They are exceedingly destructive in fields and gardens, as they not |

only devour large quantities of produce, but also lay up considerable stores in the

burrows which they prepare for their winter sleep.

The Harvest Mouse is an exceedingly elegant minute species. It forms a beautiful

round nest, supported amongst the stalks of the corn plants, in which to rear its young.

The nest is made of the leaves of the corn, most ingeniously plaited together.

The Short-tailed Field Mouse (Arvicola agrestis) and the Water Rat (A. amphibia),

with a third British species, belong to the extensive group of the Voles (Arvicola),
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which are considered by some writers to belong to the same family as the Beavers, to

which they are certainly nearly allied. A species of this group, the Ondatra, or

Musquash (Fiber zibethicus) , inhabiting Canada, furnishes a well-known fur ; between

400,000 and 500,000 skins of this animal are annually imported into England.

The Hamsters (Cricetus) are nearly allied to the true Mice, but are distinguished

from them bythe possession of cheek pouches. They form complicated burrows, in

which they lay up a large store of provisions. They are found principally in the

temperate parts ofAsia ; but one species, the common Hamster (C. vulgaris), extends

into Europe as far as the Rhine.

The Lemmings (Myodes), which are nearly allied to the Voles, are found in the high

northern latitudes of both hemispheres. They are remarkable for migrating in immense

numbers, in a straight line, from one part of the country to another, generally in the

autumn, probably in search of food. They swim well, and never allow themselves to

be stopped by any expanse of fresh water, however broad, or any river, however rapid.

The best known species is the common Lemming (Myodes lemmus), which is very abun-

dant in the mountains of Scandinavia and Lapland. From the sudden appearance of

this species in vast crowds, it was formerly supposed to fall from the clouds ; and

some old writers gravely relate instances of their dropping on the decks of ships at

sea, and into the laps of women sitting at their cottage doors. They are exceedingly

destructive to the produce wherever they make their appearance.

The Gerbilles (Merionides) are principally inhabitants of the continent of Africa ,

but a few species occur in India. They are placed by some authors amongst the

Jerboas (Dipodide), which they closely resemble in form and habits.

The family of the Psammoryctidæ, or Sand- Rats, which is principally confined to

South America and the West Indies, agrees in most of its characters and in the habits

of the animals included in it with the Muridæ. The limbs are of about equal length, the

ears ofmoderate size, and the tail similar to that of the Muridae ; the angle of the lower

jaw is produced into a long point, and the molars, which are almost always four on

each side in each jaw, have a flat surface with transverse folds of enamel, and are

destitute of roots. They are generally of small size, and live for the most part in

burrows in sandy places ; but some species inhabit the branches of trees (Capromys,

&c.) Some genera, such as Loncheres and Echinomys, have stiff spines mixed with the

ordinary hairs on the back, from which circumstance a fewof the species have been

described as Porcupines.

The Georhychida, or Mole-Rats, form another family nearly allied to the Murida.

These singular animals have a stout, elongated, and cylindrical body, with short legs,

ofwhich the anterior are stronger than the posterior, and the feet are all furnished

with five toes. The head is large and obtuse, and the external ears very small, or

entirely deficient ; the incisor teeth are broad and truncated at the end, and usually

project considerably from the front of the mouth. The eyes are excessively small

and often covered by the skin, and the tail, like the ears, is either rudimentary or

wanting.

In their general appearance these animals present a close resemblance to the moles ;

as in these, the form of the body and the structure of the limbs indicate a strictly sub-

terranean existence. They are found in both hemispheres, but the species are not very

The greater part of them occur in Asia, but several extend into the south-

eastern parts of Europe. They are exceedingly injurious to agriculture, as they feed

apon the roots and under-ground stems ofplants.

numerous.
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Several species possess large cheek pouches, in which they carry off great quantities

of provisions, and store them away in their subterranean retreats. At the Cape of Good

Hope, one species, the Georhychus capensis, is so abundant in gardens as to do immense

mischief, and in large grounds, according to Dr. Andrew Smith, it is usual for a man

to be employed in nothing else than seeking and destroying these animals. Like the

Fig. 356.-The Mole-Rat ( Spalax typhlus).

Moles they betray their position

bythe mounds of earth which

they throw up. Another Cape

species, the Sand-Mole (Bathy-

ergus maritimus), which is as

large as a Rabbit, is described

bythe sameauthor as burrowing

in sandy localities to such an

extent as to render them unsafe

to ride over; it is a fierce animal

and, when approached, instead

of retreating to its burrow, it

stands with its mouth open ex-

pecting the attack. It bites with such determination that when it has fixed upon a

stick it may be carried for some distance before it will quit its hold.

The family of the Chinchillida, or Chinchillas, includes a small number of elegant

little animals, which are entirely confined to South America, where the greater part of

them inhabit the mountains at a considerable altitude. In these animals the hind

feet are considerably longer than the anterior, andthe animals, when feeding, always

sit upon their haunches and hold the food between the short fore paws. The ears are

very large and broad ; the tail is long and covered above with long hairs, which form

a large tuft at the tip, and the molar teeth are composed of three transverse lamina of

bony matter and enamel, united by cement. The clavicles are complete.

The fur of the Chinchillas is very thick, and of a soft, woolly texture, especially in

those species which live at a considerable altitude ; it is usually of a gray colour, very

elegant in its appearance, and

that of some species, espe-

cially the Chinchilla (Eriomys

laniger, Fig. 357), is greatly

admired for winter clothing.

With one exception, these

animals are found upon the

Andes, in Chili and Peru.

Here they live in societies,

retreating into natural cavi-

ties amongst the rocks, and

onlymaking their appearance

on the surface at night. The

Mountain Viscacha (Lagi-

Fig. 357.-The Chinchilla (Eriomys laniger).

dium Cuvieri) lives on the plateaux of the Peruvian Andes, always at an elevation of

at least twelve or thirteen thousand feet, and usually near the line of perpetual snow.

TheIt is a larger animal than the Chinchilla, but its fur is not of so much value.

Viscacha (Lagostomus trichodactylus), a species nearly allied to the preceding, inhabits
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the great plains of Buenos Ayres, where it digs burrows for itself ; it is the largest

species, but its skin is held in no esteem.

Nearly allied to the Chinchillas are the Dipodidæ, or Jerboas, in which the hind

legs attain an extraordinary development, the metatarsi in particular being very long,

so that the little animals hop along like the Kangaroos entirely on their hind legs.

The fore legs are exceedingly short, and the feet are furnished with four toes, armed

with claws, with which the Jerboas dig burrows, in which they live like most of the

species of this order. The clavicles are complete . The hind feet usually consist only

ofthree complete toes, and the metatarsus is often formed of a single bone. The tail is

very long, cylindrical, and pilose, the nose is furnished with long bristles, the eyes and

cars are usually of large size, and the infraorbital foramen is also very large.

In the general form of their bodies and limbs the Dipodide may be looked upon as

the representatives of the Kangaroos amongst the Rodentia, but they differ from these

Marsupials completely in the way in which they rest upon the hind feet, which only

touch the ground with the toes, whilst in the Kangaroos the lower surface of the tarsus

is applied to the earth. By means of these powerful elongated hind legs the Jerboas

perform most astonishing leaps.

The Dipodidae are inhabitants of Asia and Africa ; a few also occur in the South of

Russia, and two in America. They are found in the desert plains of Asia and Africa,

and pass the winter in a state of torpidity. They are all small animals, the largest

(Scirtetes decumanus) not exceeding nine inches in length of body, whilst the smallest

(Dipus monotarsus) is only three inches and a-half. The ordinary size is about five or

six inches, but the tail is often longer than the whole body. The best known species

is the Egyptian Jerboa (Dipus ægyptius), which occurs abundantly in dry places in the

North of Africa, and appears never to drink. Of the American species, one, the

Labrador Jumping-Mouse (Jaculus labradorius) , is very common in the fur countries,

and occurs at least as far north as the borders of the Great Slave Lake, in latitude

62° N. In the Eastern Hemisphere no species appears to occur further north than

55° N. lat. The second American species is an inhabitant of Mexico.

The family of the Myoxida, or Dormice, is evidently intermediate between the

preceding more or less mouse-like animals and the true Squirrels, although by many

zoologists they are included in the same family with the latter. The principal charac-

ters by which the Dormice are distinguished from the Squirrels are derived from the

structure of the skull, teeth, and intestine . The form of the skull resembles that of the

Mice, in being suddenly narrowed in the frontal region , and the frontal bone is desti-

tute of a postorbital process, which occurs in the Squirrels, and which indicates the

separation of the orbit from the temporal fossa. The molar teeth are four on each side

in each jaw, and more or less complicated in their structure ; and the intestine is

destitute of a cœcum, an organ which is of very large size in all the other Rodentia .

The posterior legs are a little longer than the anterior , and furnished with five distinct

toes ; the anterior feet have four perfect toes, and a small nailless tubercle in the place

of the thumb. The tail is elongated and clothed with hair, and the ears are of moderate

or large size.

The Dormice are active little creatures, closely resembling the true Squirrels in

their manners and mode of life. They are found only in the temperate parts of the

Old World, especially in Europe and Africa ; in Asia they seem to be confined to the

neighbourhood of the Caucasus.

Only a single species, the Common Dormouse (Myoxus avillanarias), is found in

3 A
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Several species possess large cheek pouches, in which they carry off great quantities

ofprovisions, and store them away in their subterranean retreats. At the Cape of Good

Hope, one species, the Georhychus capensis, is so abundant in gardens as to do immense

mischief, and in large grounds, according to Dr. Andrew Smith, it is usual for a man

to be employed in nothing else than seeking and destroying these animals. Like the
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little animals, which are entirely confined to South America, where the greater part of
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sit upon their haunches and hold the food between the short fore paws. The ears are
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bony matter and enamel, united by cement. The clavicles are complete.
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dium Cuvieri) lives on the plateaux of the Peruvian Andes, always at an elevation of

at least twelve or thirteen thousand feet, and usually near the line of perpetual snow.

It is a larger animal than the Chinchilla, but its fur is not of so much value. The

Viscacha (Lagostomus trichodactylus), a species nearly allied to the preceding, inhabits

Fig. 357.-The Chinchilla (Eriomys laniger).
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the great plains of Buenos Ayres, where it digs burrows for itself ; it is the largest

species, but its skin is held in no esteem .

Nearly allied to the Chinchillas are the Dipodide, or Jerboas, in which the hind

legs attain an extraordinary development, the metatarsi in particular being very long,

so that the little animals hop along like the Kangaroos entirely on their hind legs.

The fore legs are exceedingly short, and the feet are furnished with four toes, armed

with claws, with which the Jerboas dig burrows, in which they live like most of the

species of this order. The clavicles are complete. The hind feet usually consist only

of three complete tocs, and the metatarsus is often formed of a single bone. The tail is

very long, cylindrical, and pilose, the nose is furnished with long bristles,

cars are usually of large size, and the infraorbital foramen is also very large.

the eyes and

In the general form of their bodies and limbs the Dipodidae may be looked upon as

the representatives of the Kangaroos amongst the Rodentia, but they differ from these

Marsupials completely in the way in which they rest upon the hind feet, which only

touch the ground with the toes, whilst in the Kangaroos the lower surface of the tarsus

is applied to the earth. By means of these powerful elongated hind legs the Jerboas

perform most astonishing leaps.

The Dipodidae are inhabitants of Asia and Africa ; a few also occur in the South of

Russia, and two in America. They are found in the desert plains of Asia and Africa,

and pass the winter in a state of torpidity. They are all small animals, the largest

(Scirtetes decumanus) not exceeding nine inches in length of body, whilst the smallest

(Dipus monotarsus) is only three inches and a-half. The ordinary size is about five or

six inches, but the tail is often longer than the whole body. The best known species

is the Egyptian Jerboa (Dipus ægyptius) , which occurs abundantly in dry places in the

North of Africa, and appears never to drink. Of the American species, one, the

Labrador Jumping-Mouse (Jaculus labradorius) , is very common in the fur countries,

and occurs at least as far north as the borders of the Great Slave Lake, in latitude

62° N. In the Eastern Hemisphere no species appears to occur further north than

55° N. lat. The second American species is an inhabitant of Mexico .

The family of the Myoxide, or Dormice, is evidently intermediate between the

preceding more or less mouse-like animals and the true Squirrels, although by many

zoologists they are included in the same family with the latter. The principal charac-

ters by which the Dormice are distinguished from the Squirrels are derived from the

structure of the skull, teeth, and intestine . The form of the skull resembles that of the

Mice, in being suddenly narrowed in the frontal region, and the frontal bone is desti-

tute of a postorbital process, which occurs in the Squirrels, and which indicates the

separation of the orbit from the temporal fossa . The molar teeth are four on each side

in each jaw, and more or less complicated in their structure ; and the intestine is

destitute of a cœcum, an organ which is of very large size in all the other Rodentia.

The posterior legs are a little longer than the anterior, and furnished with five distinct

toes ; the anterior feet have four perfect toes, and a small nailless tubercle in the place

of the thumb. The tail is clongated and clothed with hair, and the ears are of moderate

or large size.

The Dormice are active little creatures, closely resembling the true Squirrels in

their manners and mode of life. They are found only in the temperate parts of the

Old World, especially in Europe and Africa ; in Asia they seem to be confined to the

neighbourhood of the Caucasus.

Only a single species, the Common Dormouse (Myoxus avillanarias), is found in
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Britain . It is a small species, less than three inches in length in the body, with a

somewhat bushy tail of two inches and a- half in length ; its colour is a light tawny

above, becoming paler and yellowish on the belly. It lives in woods and thickets ,

where it builds a small round nest of leaves amongst the branches of shrubs . It feeds

on corn, berries, nuts and acorns, and, like the Squirrel, takes its food between its fore

paws and sits upon its hind quarters to eat it. During the autumn it becomes very fat

and lays up a store of food against the winter season, which it passes in a state of

almost total torpidity , only awakening from its long slumber when the weather is

particularly mild, taking a little food from its hoard, and then relapsing into its former

state of insensibility. When the warm weather of spring rouses it permanently from

its lethargy, it haslost the greater part of its autumnal fat. This phenomenon of

torpidity appears to be evinced by the Dormouse in a more striking degree than by any

other British animal ; hence the name of Sleeper is frequently applied to it, and most

of the European languages have a similar denomination for these animals ; even Dor-

mouse evidently refers to its habits of sleeping . The habits of the other species, which

are not numerous, appear to be very similar to those of our Common Dormouse.

From the Dormice we pass by an easy transition to the Sciuride, or Squirrels, of

which one beautiful species is an inhabitant of Britain. The principal characters by

which these are separated from the preceding family have been already stated ; they

consist in the presence of a fifth small molar in the upper jaw and the simple structure

of all the molars ; in the existence of a postorbital process on the frontal bone, and of a

distinct cœcum. The tail is densely clothed with long hair, and presents a remarkably

elegant bushy appearance, especially when the animals carry it over their back, which

is the case in many species . The Squirrels are distributed in all parts of the globe

except Australia, but their principal residence is in North America. Their food is

entirely of a vegetable nature.

The great majority of the species of this family, like our common English species

(Sciurus vulgaris) , are light, active, elegant creatures, living entirely on the branches

of trees, where they seek their food, consisting of nuts and other fruits , and the bark

and leaves of trees. In eating nuts, they gnaw with the front teeth through the hard

shell, and then carefully remove every particle of the skin from the kernel before

eating it. The English species, which is too well known to need description, makes a

beautiful nest of moss, leaves, and fibres, most ingeniously interlaced ; this is placed

either in the hole of a tree or on the fork of two branches ; but even in the latter case

it is generally admirably concealed.

The Squirrels live in pairs, and generally reside upon the same tree for a long

period . The female produces her young in June, and these are attended upon most

assiduously by both parents, and remain with them until the following spring, when

they depart to seek a partner, and settle in the world . Like the Dormouse, the Squirrel

lays up considerable stores of food in the autumn, and passes the winter in a state of

almost uninterrupted torpidity, except when a fine day rouses it from its slumbers.

At this season, in the most northern parts of Europe, the Squirrels acquire a gray fur

and they are often killed early in the spring for the sake ofthis winter coat.

The long bushy tail of the Squirrel serves to keep him warm and comfortable during

his winter sleep ; but this is not its only office, for in springing from branch to

branch the hairs of the tail spread out, and evidently assist in supporting the animal

in his progress through the air. He also increases his surface by stretching out his legs

on each side of him ; but in the Flying Squirels (Pteromys) of Southern Asia and its
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islands there is a further provision for this purpose, in the shape of a broad fold of

skin running along each side of the animal from the fore to the hind legs, by the

extension of which it is stretched in such a manner as to form a regular parachute.

Bythis arrangement these ani-

mals are enabled to take pro-

digious leaps, but they always

descend, and the name of

flight is of course equally in-

applicable to this mode of pro-

gression, as to that of the so-

called flying Phalangers and

Lemurs.

Our Squirrel, like the other

members of his order, un-

doubtedly commits consider-

able depredations upon culti-

vated grounds in his anxiety

Fig. 358.-Flying Squirrel (Pteromys).

to provide a sufficiency of food to carry him through the winter ; but these can rarely

become serious. It is otherwise, however, in the United States of America, where

Squirrels abound to an extraordinary extent, and often cause great loss to the farmer

by their incursions upon his corn fields. In that country they are accordingly destroyed

without remorse by the agriculturists ; and so serious were the ravages committed by

one species (Sciurus migratorius) in the state of Pennsylvania, in the early part of the

last century, that a law was passed, giving a reward of threepence for every Squirrel

destroyed ; at this rate, in 1749, no less than £8000 were paid, representing 640,000

Squirrels destroyed. Some of the East Indian species are also very injurious to agri-

cultural produce.

The Earth Squirrels ( Tamias) , distinguished from the preceding forms by the pos-

session of cheek pouches, differ from them also remarkably in their habits . They dig

burrows in the ground, where they lay up a store of provisions, and never ascend the

trees except when compelled by want. These animals are found only in Siberia and

North America. They are evidently intermediate between the true Squirrels and the

Spermophiles and Marmots, which constitute the rest of the family, and which are

strictly terrestrial in their habits. The Spermophiles (Spermophilus) are distinguished

from the Marmots (Arctomys) by the possession of cheek pouches ; in other respects

they are very similar, and exhibit a great contrast to the elegant Squirrels in their

heavy forms and short tails. Both genera are equally distributed over a large extent

of country, stretching from the centre of Europe through Siberia to North America.

They are found in all parts of the last-named continent as far south as Mexico. They

generally live in societies in mountainous districts, frequently at a great elevation ; here

they excavate extensive galleries, in which they reside and pass their long winter sleep .

Before passing to their torpid state, they are said to close the mouths of their burrows

with a bundle of dry grass, which they drag in after them, so as to exclude the cold air.

The commonest European species is the Marmot (Arctomys marmota) , which occurs

abundantly on the highest of the Alps. Another species, the Bobac (A. bobac) , is an

inhabitant of Poland, Gallicia, and Russia . The latter countries also possess a species

of Spermophile (8. citillus).

One of the most remarkable species is the Prairie Dog (A. ludovicianus) , an inhabitant
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of the prairies in the neighbourhood of the Missouri. These animals live together in

considerable societies , burrowing deeply into the earth, and throwing up the dirt from

their burrows into a conical mound, at the apex of which is the entrance. These

mounds are usually about eighteen inches in height, and amongst them the inhabitants

ofthe burrows are to be seen moving about with an air of business, which has caused

the name of villages to be given to their settlements . As has already been stated, these

burrows are often taken possession of by a species of Owl (Athene cunicularia), and

these dissimilar creatures are constantly seen intermixed in the villages. The note of

these Marmots has been compared to the bark of a small dog ; hence the name of

Prairie Dog commonly given to them.

ORDER IX.-PINNIPEDIA.

General Characters.-The order of the Pinnipedia, including only the Seals

and the Walrus, is at once distinguished from all other Manimalia by the peculiar

structure and arrangement of the extremities. The toes of all the feet are united

almost to their extremities by the common integument, by which they are converted

into broad fin-like organs, the bones of the arm and leg being usually short, and con-

cealed, to a great extent, beneath the skin of the body. The tips of the toes are

armed with strong claws, and these are frequently almost the only indication of their

existence, although the bones are the same as those of the most perfectly- organized

Mammalia. The position of the hind feet is very remarkable ; they are placed quite

at the hinder extremity of the body, and thrown backwards into a nearly horizontal

position on each side of the very short tail, so as to resemble the horizontal tail ofthe

whale, and, like this, they constitute the principal agents in the locomotion of the

animals in their natural element the water, where they swim and dive with the

greatest facility. When swimming, the fore-paws are applied close to the side of the

body, and are only used in turning about.

The general form ofthe body is particularly adapted for a residence in the water,

being nearly cylindrical, and tapering gradually from before backwards ; the neck is

short, and the head small and rounded. Like the Cetacea, which they resemble in

their general form, the Seals have the surface of the body covered with a stratum of

blubber, which serves the same purposes as in those Mammalia. The skin, however,

is covered with hair of two kinds,-

a soft woolly down, close to the skin,

and a coat of long smooth hairs,

which lie close to the body, and form

a shining coat, offering no resistance

to their passage through the water.

The skull and jaws are compact

and powerful, and the former exhibits

strong ridges for the attachment of

the muscles of the jaws. The orbits

are usually continuous with the tem-

poral fossa. The teeth are always

of three sorts, but they vary con-

siderably in number. The incisors

are usually small, but the canines are large and powerful, curved and sharp at the

point, indicating the carnivorous nature of the animals. A further evidence of this

Fig. 359.-Teeth of the Seal (Stenorhynchus).
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is furnished by the form of the molar teeth, which are remarkable for being usually

furnished with only a single root ; their crowns are strongly compressed laterally, with

sharp cutting edges, which are usually more or less notched, and sometimes (Fig . 359)

deeply cleft, so as to form three or more distinct points.

The mouth is furnished with thick fleshy lips, from which spring numerous long

bristles. The tongue is smooth. The nostrils are placed at the front of the snout, and

are capable of being completely closed when the animal is under water. The external

ears are usually represented by a small valve, which closes the aperture under the

same circumstances. The eye is large, full , and expressive of great intelligence, a

quality which is exhibited by these animals in a very high degree ; and the brain , as

might be expected from this circumstance, is of large size, and of a very high type of

organization . The mammæ are usually only two in number, and placed far back ; the

female produces a single young one, and attends to it with great assiduity. Their

voice is usually a kind of bark, whence the name of Sea Dogs applied to them in

some countries.

The habits of all the animals of this order are very similar. They live in the sea,

but always in the neighbourhood of the coasts, where they wage an incessant war

upon the fishes, which constitute the principal food of all with the exception of the

Walrus. They are not, however, like the Cetacea, entirely confined to the water, but

can easily climb upon the low rocks, where they are exceedingly fond of lying in

herds basking in the sun. When thus engaged they are exceedingly watchful, and

plunge into the water the moment any danger approaches them. On shore, as might

be expected from the structure of their feet, their movements are anything but

elegant ; they are performed by the action of the strong muscles of the back ; the

creatures hold by their fore paws, whilst they curve the back strongly, and thus draw

forward the hind feet ; the latter then form the point of support, and the head and

fore paws are pushed on by the straightening of the body. This mode of progression

is evidently very laborious, and the Seals never travel to any distance on land.

Divisions.-The Seals are not very numerous, and they only form two families,

of which one is formed by the true or typical Seals (Phocida), whilst the second

(Trichecida) includes only the Walrus, a most aberrant form, which evidently leads

from the true Seals towards the herbivorous Cetacea.

The Phocide, or Seals, exhibit the typical characters above described in the greatest

perfection. They are distinguished from the following family by the possession of

incisor teeth in both jaws. and by the moderate size ofthe canines. The molars are

sharp-edged, and either simple or notched ; in the latter case they are usually furnished

with two roots. An external ear is present only in one genus (Otaria) , the species of

which inhabit the Southern Ocean.

The Seals are for the most part confined to the seas of the extreme northern and

southern parts of the world, abounding especially around those coasts which approach

most closely to the two poles. Of the northern species, four have occurred on our

shores. Ofthese, however, only one, the Common Seal (Phoca vitulina), appears to be

at all abundant, the others being either confined to particular localities, or represented

by occasional individuals which may have strayed from the cold northern regions.

The Common Seal is abundant on the coasts of Scotland and the Scottish islands , but

further to the south it is less common. It measures from three to five feet in length,

and is of a yellowish-gray colour, with brown and blackish spots on the head and

upper surface. It occurs in vast profusion in the northern seas, both on the European
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and American coasts ; and as both its skin and the oil prepared from its fat are ex-

ceedingly useful, its capture is a matter of no small commercial importance, and

immense numbers are killed annually in the northern seas. The oil is excellent for

burning in lamps, and the skin is either tanned, or deprived of the long outer hair, and

used as fur. To the Greenlanders and other northern people the Seal is still morevalua-

ble ; its flesh furnishes them with the greater part of their food ; its skin constitutes their

principal clothing, and serves to cover their boats and huts ; its tendons are the threads

with which the skins are sewn together, and the thin skin of the intestines is used

instead ofglass in windows. In captivity the Seal is very docile, and exhibits consider-

able attachment to man and a great share of intelligence. It may be taught many tricks,

and will perform them in

obedience to the word of

command.

The Harp Seal (Phoca

Grænlandica, Fig. 360) is an-

other species which has occa-

sionally been seen on the

British coasts. It is a larger

species than the Common

Seal, usually measuring about

six feet in length. It is of a

gray or grayish-white colour,

with the face and a broad

lunate mark on the back and

sides black. When quite

young, however, it is snow-

white, and in this state its fur

is highly prized. The Harp

Seal is especially abundant on the coasts of Greenland, where it almost always

frequents the floating ice, and rarely ventures upon the shore or on the shore iee. It

is, perhaps, the most important species to the Esquimaux of Greenland.

One of the largest species is the Great Seal (Phoca barbata), which measures eight

or ten feet in length. Like the preceding, it is found principally amongst icebergs in

the open sea, and its skin is highly esteemed . It has been found on our northern

coasts.

Fig. 360.-The Harp Seal (Phoca Grænlandica).

Another large species is the Gray Seal (Halichorus gryphus), which measures

eight or nine feet in length. It is abundant on the coasts of Iceland, and all round

the Scandinavian peninsula ; and from Mr. Ball's statements it would appear to be a

constant resident on the Irish coasts. The old males are exceedingly quarrelsome, and

bite each other severely in their contests. A peculiar species of Seal (P. Caspica) is

found in the Caspian Sea, and probably also in the two great lakes, Aral and Baikal,

in Siberia. It is about the size of the Common Seal, and affords an excellent oil, for

the sake of which upwards of twenty thousand are killed annually in the Caspian

alone.

In the genus Stenorynchus the molar teeth have the crowns notched, so that

they exhibit from three to five more or less distinct points ; they are usually

furnished with two roots. These animals are peculiar to the Southern Ocean,

with but one exception, the Monk Seal (Stenorynchus monachus), which inhabits the
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Mediterranean. This is a very large species, measuring from ten to twelve feet in

length.

In the genus Cystophora, the nose of the male is furnished with a singular appendage,

which is capable of being inflated at the will of the animal. It includes only two

species, one of which is a native of the Arctic and the other of the Antarctic Seas. In

the latter, the Sea Elephant, or Bottle-nosed Seal (C. proboscidea) , the nose is capable

of being protruded into the form of a proboscis of nearly a foot long, which gives the

creature a most singular appearance. It is an enormous animal, often measuring

twenty-five feet in length, and, according to Peron, sometimes no less than thirty. It

is, however, of a peaceful disposition , so that men may go about amongst its herds with

perfect safety . It is found about the shores of desert islands in the great Southern

Ocean, and also on both coasts of Patagonia ; and as it furnishes an excellent oil, it

was at one time the object of a most active pursuit, as many as forty thousand of these

animals being killed annually on the South American coasts in the early part of the

present century. The natural consequence of this reckless destruction has been the

almost complete extinction of the Sea Elephant in many places where it formerly

abounded. In the northern species, the Hooded Seal ( C. cristata), the nasal appendage

forms a sort of hood, which reaches to the back of the head.

The Eared Seals ( Otaria) are found principally in the southern Seas, although some

of the species extend to the northern parts of the Pacific Ocean.
To this group

belongs the Sea Lion (0. jubata) and the Sea Bear (0. ursina) . The latter is called

the Fur Seal, as its skin furnishes that soft yellowish fur which was formerly so much

in use for making caps and waistcoats. It was at one time excessively abundant

about the Falkland Islands, and many other islands of the great Southern Ocean, but

the numbers killed by the hunters, and the indiscriminate mode in which the chase

was carried on, soon nearly extirpated the animal . The larger males are about seven

feet long ; the females much smaller ; its general colour is grayish.

The Walrus (Trichecus Rosmarus) which alone forms the family Trichecide, differs

in several important characters from the true Seals. It appears, in fact, as stated by

Von Baer, to be a transition from the Cetacea, with some of the peculiarities of the

Pachydermata. The skull is large and heavy, and the facial portion much more elon-

gated than in the true Seals ; the nose especially is broad and obtuse. There are six

incisor teeth in both jaws in very young animals, but during growth the whole of

these fall out, with the exception of two in the upper jaw. The upper canines are

enormously long, forming a pair of large pointed tusks which pass downwards

between the small canines of the lower jaw, and project a considerable distance below

the chin. The molars are very variable in number, as they fall out in proportion as

the animal increases in age, so that when mature, it possesses fewer of these teeth

than in its earlier years. They are of a conical form, but worn away in an oblique

direction at the apex. The body of this animal is exceedingly bulky, but it resembles

the Seals in its general form and in the position of the legs. It is said sometimes to

attain a length of twenty feet, and a weight of at least as many hundred weights .

The skin is covered with a short brown hair.

The Walrus, Morse , or Sea-Horse, as it is often called , is an inhabitant of the Arctic

portions of both Hemispheres, and its distribution presents some remarkable pecu-

liarities. Thus it is found in two districts separated from each by many degrees of

longitude, and is so entirely confined to these that there are no instances of its bein

met with in the intervening space. Cue of these regions includes the Sea of
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Kamtschatka, and a space of ten or fifteen degrees on each side of it, on the north

coast of both Asia and America ; the other is more extensive, reaching from the mouth

of the Yenisei, on the north coast of Siberia, westward as far as Baffin's Bay and

Prince Regent's Inlet. Their northern limit is about 80° N. lat., and they occurred

formerly on the east coast of North America, in the Gulf of St. Lawrence, in latitude

47° N. Stray specimens occasionally visit Iceland, and still more rarely the Scottish

coasts. It is most abundant in the first mentioned district, but also occurs in pro-

fusion on the shores of Spitzbergen and Nova Zembla, where, as in many other places,

it is hunted for the sake of its oil and tusks. The latter are often two feet in length

and furnish a beautifully white, hard ivory. The Morses are killed when reposing

on the shore, which they often do in large herds ; the hunters get between them and

the sea and thus cut off their retreat. The tusks are employed by the Walrus not

only in defending himself from his enemies, but also principally to assist him in

climbing on the ice. The food of this animal appears to consist chiefly, if not

entirely of sea-weeds, which affords a further evidence of its relation to the herbivorous

Cetacea. Its flesh is eaten, but the accounts of voyagers differ materially with

regard to its qualities, some describing it as good, others as just the contrary, and

according to Mr. Fisher, the astronomer in two of the northern voyages, it smelt so

abominably that the dogs on board would not touch it.

ORDER X -CARNIVORA.

General Characters.-In the preceding order we had examples of animals

adapted for a predaceous resistance exclusively in the water, those constituting the

present order are almost as exclusively terrestrial or arboreal in their habits, and

although some, such as the Otters, prey upon fishes , their feet are still adapted for

walking, and they are not reduced to the same ungainly mode of progression as the

Seals. The Carnivora, therefore, are true quadrupeds.

The teeth are somewhat variable in form, but generally, as in the Pinnipedia, the

molars show by their compressed form , and sharp cutting edges that they are intended

for the division of flesh . All three kinds of teeth are always present. The incisors

are small, six in number, and placed in a transverse row across the front of the mouth;

the canines are always of a large size, conical, curved, and acute , especially in the

most decidedly carnivorous species, where they are so long that there is usually a gap

between the incisors and canines in the upper jaw, for the reception of the lower

canine. Behind the canines each jaw bears several false molars, the foremost of which

are usually conical and inserted by a simple root . The hinder ones gradually approach

the form ofthe true molar, which is more or less compressed, sharp, and notched at the

edge ; this is commonly known as the flesh tooth. Behind it there are often one or two

small tubercular molars. In the Cats and the most bloodthirsty species in general, the

false molars are compressed and sharp, and the total number of molars is often reduced to

three, which are all inserted by two or more roots, much compressed, and furnished with

very sharp jagged edges, fitting against one another like the blades of a pair of scissors,

an arrangement admirably adapted for cutting through the juicy fibres of the flesh of

their victims. In proportion as the animals are intended for a mixed diet, the molar

teeth become broader, and more tuberculate in their appearance ; this may be seen even

in the common Dog . To give effect to these sharp, cutting teeth, the lowerjaw in the

typical Carnivora is articulated to the skull by a regular hinge joint (as already

described, p. 377) , and the transverse position of the condyle is distinctly perceptible
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Theeven in the less rapacious species, although to a certain extent modified .

ascending ramus of the lower jaw, which gives attachment to the muscles by which

the jaws are closed , is always very large, especially in the typical species.

The skull and face are short and compact ; the former is usually marked with very

strong ridges, for the attachment of the muscles of the lower jaw, and the zygomatic

arches are very wide to allow of their passage . The orbits are incomplete. The brain

and organs of sense are always well developed ; the nose especially, in many species,

exhibits a greater degree of perfection , than in any other animal. The eyes are usually

large and full, and the pupils possess a great power of contraction and dilatation to

adapt the creatures for their generally nocturnal mode of existence. Nearly all the

species possess a distinct external ear. The mouth is surrounded with soft lips, from

which long whiskers project on each side ; these are supplied with nerves, and evidently

constitute delicate tactile organs. The tongue is always long, thin and free, and the

animals drink by the well known process of lapping. The mamma, which are always

placed on the belly, are usually numerous, and many of the animals are very prolific.

The young are always born blind.

The form of the body, the development of the tail, the length of the legs, and the

structure of the feet, vary greatly in the different families of this order. The toes are

distinctly divided, and armed with claws ; they are usually five in number on the

anterior, and four on the posterior feet, and none of them are ever opposable. The

principal peculiarities in the construction of the feet have reference to the mode in

which they are applied to the ground, and as this is in direct connection with the

habits of the animals, and always corresponds with other important characters, the

differences observed in the structure of the extremities, are of great value in the dis-

crimination of the families, and have even been employed in the primary division

of the order into groups. The most predaceous species are possessed of extraor-

dinary activity ; their bodies are light and muscular, their legs are long, and their

short toes alone are applied to the ground ; they walk, as we should say, on tip-toe,

and they are accordingly called Digitigrada. Those species which are intended for a

more or less vegetable diet, are heavier and endowed with far less agility ; their toes

are longer, and they apply the whole foot including the metatarsus and tarsus tothe

ground in walking ; these are denominated Plantigrada. These two groups, however,

shade off almost insensibly into one another, and some (naturalists have proposed the

formation of an intermediate group, containing those Carnivora in which a portion of

the sole is applied to the ground, under the name of Semi-plantigrada.

Divisions.—The first of the above groups, the Digitigrada , includes the most

typical members of the order. The first family is that of the Canide, or Dogs, in which

the head is more or less conical and pointed in front, from the jaws being somewhat

produced, and the legs are of equal length, the anterior furnished with five, and the

posterior with four toes, all armed with non-retractile claws. The dentition is compli-

cated. There are three false molars on each side in the upper, and four in the lower

jaw ; these gradually increase in size posteriorly, and approach the true molar in form.

The latter is very large, compressed, and cutting, and is followed in both jaws by two

6 6

small tubercular teeth ; the total number of molars is thus, The tongue is

soft and destitute of horny spines.

7 7י

Of this family our Domestic Dog, (Canis familiaris) , is an excellent example. The

domestication of this invaluable animal is undoubtedly the greatest triumph of which
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man can boast over the brute creation ; in all his faculties, both of body and mind, he |

has become more completely subservient to his master than any other animal, and with-

out his assistance it seems pretty certain that the dominion of man over many ofthe

common domestic animals, would never have been so complete as it now is. All the

strength, courage, and intelligence which the Dog possesses, are willingly put forth in

the service of his master ; to use the words of Professor Bell, " It is in the Dog alone

that we find those qualities which fit him for that more intimate association with his

conqueror, by which he becomes his friend and companion, whilst still his faithful and

humble, and laborious servant," and as the same author adds, " it is impossible to

reflect without the most kindly and grateful emotions, on the unwearied perseverance,

the unflinching courage, the unchanging faithfulness, the affectionate and discriminat-

ing attachment, which characterize his relation to mankind." As it would be im-

possible in the limited space to which we are necessarily confined, to give any but the

most hacknied account of the history and habits of the different races of this noble

animal, we shall merely refer tothe fact, that although wild races of Dogs have beenfound

in different parts of the world, it is supposed that these are merely the progeny of stray

tame individuals, and the original stock of the Dog is still unknown. These wild Dogs

however, as well as several of the breeds found half-reclaimed amongst some savage

nations, exhibit a very marked resemblance to the Wolf (Canis lupus), and many

naturalists are of opinion that all our varieties of Dogs owe their origin to that savage

animal.

The osteological structure of the Wolf and the Dog are identical, and what

is a still more important point their period of gestation is exactly the same (sixty three

days) , so that improbable as it may at first sight appear, there is no such great difficulty

in the way of the supposition of their specific identity. The general opinion of the

complete intractability of the Wolf is certainly without foundation ; this animal ex-

hibits a good deal of the sagacity of the Dog, and there is at all events, one instance

on record of his showing as great a regard for his master as the most faithful and

affectionate of the domestic varieties of the Dog.

The Common Wolf was formerly an inhabitant of this country, but has now been

extinct for many years. It still occurs, however, in all the unfrequented parts of the

Continent of Europe, and the north of Asia, residing principally in the mountain

forests, whence it frequently descends upon the inhabited districts and commits great

ravages amongst domesticated animals of all kinds. It is about the size of a large dog,

but leaner and more gaunt in its appearance ; its eyes have a peculiar obliquity, which

give it anything but an agreeable expression of countenance. As in the domestic

Dog, the pupils of its eyes are round, and it always hunts its prey in packs, at least

when the object of pursuit is of large size . Several distinct species of Wolves are

found in different parts of the world, but they all resemble the Common Wolf in

their habits . One of the finest species is the North American Black Wolf (Canis

nubilus).

The Jackal (Canis aureus) is another well-known species of this family, which,

like the Wolf, hunts its prey in packs. It is a nocturnal animal, lying concealed in

holes during the day, and uttering the most horrible yells during its nocturnal peregri-

nations. It feeds freely on carrion of all kinds, and is thus, like the Vultures, of no

little service to the inhabitants of the warm countries, where it dwells, in the removal

of nuisances. The common Jackal occurs in all parts of the South of Asia and North

Africa ; the Cape of Good Hope is inhabited by another species, the Black-backed

1

I
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Jackal (C. mesomelas) . The Jackal is often seen in attendance upon the Lion, and it

has always been a common belief that he ran down the prey for the so-called King of

Beasts, and received a small share of it for himself. The truth is, however, that the

Jackal only follows the Lion in order to make a meal upon his leavings.

The Fox (Vulpes vulgaris) , the only wild British species of this family , is too well

knownto need description. It is the type of a second section of the family, in which

the pupils are elliptical when contracted. It is solitary and nocturnal in its habits,

and lies concealed during the day in its burrow, which it either excavates for itself or

takes by force from some other burrowing animal, such as the Badger or Rabbit.

Rabbits, Hares, and Partridges constitute its favourite food, and it also frequently

makes a nocturnal incursion into the farm-yard, where it commits sad havoc amongst

the poultry. When poultry and game are not to be had, the Fox will content himself

with small animals of any kind, not even disdaining worms and insects ; when he

resides near the coast, he will resort to the beach to feed on Mollusca and Crustacea,

and some ofthe old naturalists give a ludicrous account of the Fox putting his tail into

the water to catch Crabs. In its character the Fox is excessively cunning, and in fact

has been proverbial for this quality from a very early period. Its appearance corres-

ponds exactly with its character, and the common proverb which adopts the Fox as

the emblem of slyness and cunning is certainly far happier than that in which the Lion

figures as the symbol of courage and magnanimity. Fox-hunting is to be regarded as

the national sport of this country, and in a hunting district it would be regarded as an

act of the most heinous nature to kill one of these animals, except with the assistance

of a large pack of dogs and a posse of huntsmen. But for this protection the Fox

would doubtless, like the Wolf, have been long since extinct in England.

The numerous foreign species of Foxes all resemble our common Fox in their

habits and appearance . The

Arctic Fox (Vulpes lagopus),

however, appears to possess

less cunning than most of

the other species, for, accord-

ing to Sir John Richardson,

they will stand by whilst

the trap is being prepared

for them, and walk straight

into it as soon as the hunter

has left it. This animal is

peculiar to the Arctic por-

tions of North America,

where it is exceedingly

abundant. During the sum-

mer it is of a blackish-

brown colour, but on the

approach of winter the coat becomes white, and excessively long and thick, forming a

most admirable protection against the extreme cold which prevails in those high

northern latitudes . In this dress the Arctic Fox is an exceedingly beautiful little

animal. It is destitute of the disagreeable smell usually evolved by the Foxes and its

flesh, when young, is said to be very good.

Fig. 361.-The Arctic Fox (Vulpes lagopus).

Africa possesses several species allied to the Foxes, in which the ears attain a great
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size. One of these is the Fennec (Megalotis zerda) of Egypt and Nubia, and another

the Otocyon Lalandii of the Cape of Good Hope. The Cape is also inhabited by a very

singular species of Dog, which evidently forms the passage from the present family to

that ofthe Hyænas. This is

the so-called Cape Hunting

Dog (Lycaon pictus, Fig.

362), which resembles the

true Dogs in its dentition,

but exhibits a tendency to |

sink in the hind quarters,

and has only four toes on

all the feet, both charac-

ters which indicate an ap-

proachtothe Hyænida, with

which, in fact, it has been

included by some zoolgists.

It is about the size of a good

large Dog or small Wolf;

its ground colour is a sort

of reddish or brownish yel-

low, curiously mottled and patched with black and white. It is a fierce and active

animal, and as it occurs in great abundance on the frontiers of the Cape settlements,

and always hunts the larger animals in packs, it does immense damage to the sheep,

and even cattle of the colonists. It appears to have an epicurean fancy for Ox-tails,

as it will steal down upon the cattle when they are asleep, and bite off their tails. It

is said to stand somewhat in awe of the hoofs of Horses, but yet often inflicts such

injuries upon them as they cannot survive. In captivity it appears to be one of the

most intractable of animals.

Fig. 362.-Cape Hunting Dog (Lycaon pictus).

The second family is that ofthe Felida, or Cats, the most typical forms of the order,

in which the predaceous disposition, and the means of gratifying it, are developed in

the highest degree. In these animals the head is short and almost rounded in its

form , for although the zygomatic arches and ridges are greatly developed, the muscles

for moving the jaws are so exceedingly large as to fill up all the cavities, and produce

a smooth plump surface. The jaws are short, and the dentition is-Incisors,

1-1

;
- 1

4-4

;
2 -2—

2-2

1-1

6

Canines, Pra-molars, Molars, The canines are long, sharp,

compressed, and cutting ; the præ-molars are furnished with two roots, compressed,

pointed, and serrated ; the flesh teeth or true molars are very large, sharp-edged, and

terminated by two or three points ; and behind the flesh tooth in the upper jaw there

is a small tubercular tooth, which is wanting in the lower jaw. In addition to this

formidable apparatus of cutting teeth, the tongue in these animals is covered with

small recurved prickles, with which the Cats are enabled to lick the last particles of

flesh from the bones of their prey.

In the form of their bodies the Cats are all light, and excessively muscular, so that

their activity is most astonishing. Their legs are usually of moderate length, but

exceedingly powerful, and the toes are armed with long, curved, and acute claws, i

which are preserved from being blunted by a peculiar arrangement of the phalanges.
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For this purpose, the last or claw joint of each toe is drawn back, by ligaments

attached to the penultimate joint, until it assumes a perpendicular position, when the

claw which it supports is completely retracted within a sort of sheath, and is entirely

concealed by the fur. This is effected by the elasticity of the ligaments, and without

any exertion on the part of the animal. But when a Cat is about to strike its prey,

the claw joint is pulled down by the flexor muscles, and the formidable talons are then

protruded, ready to be buried in the flesh of the victim . The lower surface of the foot

is furnished with thick ball-like pads of the epidermis, upon which the animal walks,

and these are the cause of the peculiarly noiseless tread which is characteristic of all the

members of this family. They always take their prey by springing suddenly upon it

from some concealed station, and if they miss their aim in the first attack, rarely

follow it up. They are all accordingly cowardly, sneaking animals, and never willingly

face their enemy unless brought to bay or wounded, trusting always to their power of

surprising their victims by the aid of their stealthy and noiseless movements. They

are nocturnal and solitary in their habits, or at most live in families. They are distri-

buted in all parts of the world, with the exception of Australia, but principally in the

warmer regions, where alone the larger species are met with.

Unquestionably the most celebrated species of this family is the Lion, which has

in all ages been regarded as the personification of courage and magnanimity. For his

reputation he has, however, been mainly indebted , like many other impostors, to his

noble appearance, which is greatly owing to his possession of a large mane of long

hairs ; in his habits he is as genuine a Cat as the Tiger, with whose bloodthirsty

and cruel disposition the supposed good qualities of the Lion have been so frequently

contrasted. Zoologists have described several species of Lions, forming the genus Leo ;

they are distinguished from the other Cats by their tufted tails, and by the uniform

colour of their skin. The best known species is the African Lion (Leo Africanus),

which enjoys a wide distribution, extending all over the continent of Africa, and into

the southern parts of Asia. It is a magnificent species, generally furnished with a

long flowing mane in the male ; the other supposed species differ principally in the

development of this appendage, and in one, the Maneless Indian Lion (L. goojrattensis),

the mane is quite absent. It must be confessed, that the specific distinctness of these

different forms of Lions is very doubtful. The Lion lives principally in dry desert

tracts of country covered with brushwood, amongst which he lies during the day, and

prowls about at night in pursuit of the large herbivorous animals, generally watching

for them at the places where they come to drink. In stormy nights, the South African

Lion is said to be particularly active, as the panic produced amongst his victims by

the strife of the elements renders less caution necessary in approaching them.

In the typical genus Felis , the tail is elongated, but destitute of a tuft, and the

skin is almost always marked with stripes or spots. These animals are mostly in-

habitants of the forests, where many of them climb trees, not only in pursuit of birds

and other arboreal creatures, but also for the purpose of springing down from the

branches upon animals that may pass beneath them. The finest species of this group

is the Tiger (Felis tigris) , which equals the Lion in size, but exceeds him in activity.

His appearance, from the absence of the mane, is not so noble as that of the Lion ; but

the bright tawny colour of his skin, with its clear stripes of black, render him one of

the most beautiful of quadrupeds. The Tiger is exclusively an inhabitant of the south

of Asia.

The Leopard (Felis Leopardus) is a smaller species than the Tiger, but equally
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beautiful in appearance, his skin being of the same bright tawny hue, most elegantly

marked with circles of black spots. The Leopard exhibits some variations, which

have led to its separation into two or more species ; but these appear to rest upon a

very slight foundation, and there is scarcely any difference to be found between speci-

mens of Leopards from the most distant localities. It is very widely distributed, being

found in all the tropical parts of the Old World. In America its place is taken bythe

Jaguar (Felis Onca) , which resembles it in colour and the general arrangement of the

spots but is intermediate in size between the Leopard and the Tiger, and of a stouter

Fig. 363.-The Leopard (Felis Leopardus).

form than either. The Jaguar is distributed throughout the warmer parts of the con-

tinent of America, although in the more inhabited districts it is now nearly extinct.

It is an exceedingly active and powerful animal ; like the Leopard it climbs trees well,

and can also swim with ease across rivers, in the neighbourhood of which it is generally

met with. It is said to carry off a Horse or a Bullock without any difficulty. Another

large American species is the Puma (F. concolor), which is remarkable in this genus for

the uniform dun colour of its skin. It is more widely dispersed than the Jaguar, ex-

tending its range into the temperate countries of both North and South America. The

Puma is smaller and less powerful than the Jaguar, and is of a milder and more

cowardly disposition than most of the larger Cats.

Besides these large Cats, both hemispheres possess numerous smaller species, such

as the Ocelots of the New and the Clouded Tigers of the Old World ; these are generally

marbled or clouded with streaks and spots of black upon a light ground. These, like our

Wild Cat (F. catus), the only truly British species of this family, are all inhabitants of

wooded places, where they frequently ascend the trees. The Domestic Cat is not

descended from the European Wild Cat, and its origin is still a matter of dispute.

M. Rüppell has discovered a species of Wild Cat in Nubia (F maniculata) , which closely

resembles the domestic breed ofthe ancient Egyptians ; and he considers it probable

that all our Cats may be derived from this species . This cat, however, presents several

characters of some importance, in which it differs from the Domestic Cat, and the

question cannot be regarded as set at rest by M. Rüppell's discovery.
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The Lynxes differ from the ordinary Cats in the shortness of their tails, and the

possession of pencils of hairs at the tips of the ears. They are rather small Cats, which

feed principally on birds and small Mammalia, in pursuit of which they often climb to

the tops of high trees . Several species are found in the northern parts of both hemi-

spheres, in Canada, Sweden, Russia, and Siberia ; these are coated with a long thick

fur, which is in considerable request. The exact number of these northern species

does not appear to be very correctly ascertained ; they are all of a gray or reddish-gray

colour. A nearly allied form is the Caracal (Felis caracal) , which is evidently the

Lynx ofthe ancients, and enjoys an equally wide range with the Leopard.

Besides these we have a group of Cats in which the legs are rather long, the body

long and slender, the head small and rounded, and the skin simply spotted, such as the

Serval (F. serval) and the Chaus (F. chaus), both natives of Africa . These seem to lead

from the true Cats to the remarkable Cheetah, or Hunting Leopard ( Cynailurusjubatus),

in which the claws are but slightly retractile, and which, in its docility and some

other respects, appears almost intermediate between the Dogs and the Cats.

In size the Cheetah is inferior to the Leopard , which he somewhat resembles in

general form, although he is of a more slender make, and supported upon much

longer legs. His skin is not so sleek as that of the generality of Cats ; it is of a

light yellowish fawn colour above, and white beneath, and the back and sides are

covered with a number of black spots, which, however, are not arranged in rings as

in the Leopard and Jaguar. The tail is long and usually curled at the extremity.

The Cheetah is found in all the warm parts of the Old World, from the Cape of Good

Hope to India and the islands of the Indian Ocean, but it is only in India and

Persia that it appears to be trained for the purpose which has obtained it the name of

the Hunting Leopard . In these countries they are employed in hunting Antelopes ;

they are taken into the field chained and hooded , in a cart, and when the game is in

view they are taken out and set at liberty, the keepers carefully directing their

attention to their intended victims as soon as the hoods are removed from their eyes.

They then steal towards the Antelopes with all the characteristic caution of the Cats,

until they have nearly reached their unsuspecting victims, when they execute five or

six tremendous bounds with inconceivable velocity, spring at once upon their terrified

prey, bring it to the ground, and sate themselves with its blood . The keepers then

approach, coax the Cheetah to leave his victim by caressing him and throwing him

pieces of meat, when he is again hoodwinked and chained in the car. The Cheetah

appears to be perfectly aware that he is no match for the Antelopes in speed, for if

his quarry escapes his first attack, he never attempts to pusue, but returns to his

master with a dejected air. In confinement the Cheetah never exhibits the ferocity

usual with all the larger and most even of the smaller cats, and in fact in its general

disposition presents a certain resemblance to the Dogs.

The Hyanida, or Hyænas, form a remarkable group, peculiar to the warmer

regions of the Old World, which evidently unites the two preceding families with the

following one. In the general form of the body they somewhat resemble the Dogs,

whilst in their dentition they rather approach the Cats, and they resemble the Viverrida

6
in the possession of a pouch under the anus. The teeth are-incisors canines

6'

-3 3 --2

praemolars molars
3―

1-1

1-1

the hindermost molar in the upper jaw being tuber-

cular, like that of the Cats. The hind legs are much bent, so that the hind quarters
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of the Hyenas are always lower than the shoulders ; the feet are all furnished with :

four toes, armed with strong claws, which, like those of the Dogs, are not retractile.

The tongue, as in the Cats, is roughened with prickles.

The chief residence of the animals of this family is on the Continent of Africa, and

principally at its southern extremity ; only a single species, the common Striped

Hyæna (Hyæna striata) , being found beyond that limit. They pass the day in caves,

or in holes which they dig in the ground with their powerful fore feet. At night they

come forth in search of their food, which consists partly of the flesh of animals which

they run down in packs, and partly of carrion ; the common species, as is well known,

constantly frequents cemeteries, where it digs up recently-interred bodies for its dis-

gusting repasts. Their jaws and teeth are enormously strong, and capable of crushing

the most solid bones ; when they bite they hold on obstinately, and it is with difficulty

they can be made to let go their hold . The voice of the Striped Hyæna, under circum-

stances of excitement, resembles a most unearthly laugh, whence the animal is com-

monly known as the " Laughing Hyæna," When heard at night in the places fre-

quented by these animals, it is no wonder that this sound produced a supernatural effect

on the fertile imaginations of the Orientals, and there is no doubt that the grave-yard

demons or Ghools of the Arabian mythology are merely exaggerated representations of

the Hyæna. Amongst the ancient Greeks and Romans we find somewhat similar

notions prevailing with regard to the Hyæna,-it is described by Pliny as imitating

the language of men, to induce them to approach it, that it might make a meal of

them more conveniently. Notwithstanding the general opinion of the irreclaimable

ferocity of the Hyæna, it has occasionally been tamed, and would then follow its

master about and fawn upon him like a Dog. The Spotted Hyæna (H. erocuta) of

South Africa, also , is frequently domesticated, and behaves very much like a Dog.

This animal is exceedingly common in the neighbourhood of the Cape of Good Hope,

where it commits great ravages amongst the cattle ; and in the Kaffir country, where

they are very numerous, they often break into the huts of the natives and carry off the

young children. The bones of a species of Hyæna, nearly allied to these, but of the

size of a Bear, have been found in some caves in Britain, together with those of herbi-

vorous animals with the marks of the Hyæna's teeth upon them, thus proving that at

a recent (geological) period this island must have been inhabited by a very large

species of this genus . This Hyæna is called H. spelæus , or the Cave Hyæna.

The Proteles Lalandii, the Aardwolf, or Earthwolf, also a native of the Cape, is

considered by some authors as uniting the Hyænas with the Dogs, by others with the

Civets (Viverrida) . Like the Dogs, it has five toes on the fore feet, and in its general

form it is certainly intermediate between the typical Hyænas and the Dogs, but its

dentition agrees with the former. It is about the size of a Fox, of a yellowish-gray

colour, with transverse black stripes on the sides.

With the Hyænas we quit the series of true Digitigrade Carnivora ; in the two

next families the animals apply a portion of the sole to the ground, but the heel is

always raised ; these form the section of the Semi-plantigrada . The first family of this

group is that of the Viverridæ, or Civets, which are evidently very nearly allied to the

3 3
Hyænas. The teeth in this family are-incisors canines

præmolars
1 4 4,

molars

2 - 3

2 2

6 1

. 1'

The canines are large and sharp ; the false molars conical and pointed ;

the flesh-tooth is large and sharp, and furnished with an inner process ; and behind it
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are two tubercular molars in the upper and one in the lower jaw. The tongue, as in

the two preceding families, is prickly. The body is elongated, and supported upon

short legs, which have either four or five toes on all the feet, furnished with semi-

retractile claws ; the muzzle is produced and sharp, the tail very long and tapering,

the hair coarse, and in the neighbourhood of the anus there is a glandular pouch,

which secretes a strongly odorous matter. This substance, well known as civet, was

formerly in great repute both as a medicine and as a perfume, as indeed it still is

in many of the countries inhabited by these animals ; and even here we find the

Civet Cat, as it is called, still holding its traditional post as the sign of perfumers'

shops.

With the exception of one species, the Bassaris astuta, a native of Mexico, the

Civets are all inhabitants of the warmer parts of the Eastern Hemisphere. They are

nocturnal in their habits, and the pupil contracts into a linear form when exposed to

the light ; in their disposition they are generally savage and bloodthirsty, and they

make great havoc amongst the smaller animals, particularly birds, of which and of

their eggs they are remarkably fond.

The true Civet (Fiverra Civetta , Fig. 364) is a native of North Africa, in some parts

of which it is kept for the

sake ofthe perfume which it

affords ; this is collected two

or three times a-week, the

animal, whose teeth are justly

dreaded by his owners, being

placed ina very narrow cage,

whilst his anal pouch isbeing

cleared out with a spoon or

spatula. Another species,

the Rasse (Viverra Rasse), or

Javanese Civet, is treated in

the same way by the Ja-

vanese .

Fig. 364.-The Civet ( Viverra Civetta) .

Whether the ferocity of

the above species is caused

by their anxiety about the

safe-keeping of their secretions we cannot of course tell, but it is certain that those

which do not produce anything of value are far more amiable in their disposition, and

may even be domesticated to a certain extent. This is the case with the Common

Genette (Genetta vulgaris), which is found in most parts of Africa and even in the

south of Europe, as far north as France. This animal is often brought up in the

house, where it performs the duties of a Cat in destroying Rats and Mice, and the rep-

tiles which often visit the dwellings in warm climates. The fur ofthis species is soft

and elegant, and was formerly in high esteem for making muffs. The species of the

genus Herpestes are also frequently kept for the purpose of destroying vermin. One

of these is the celebrated Ichneumon (H. Ichneumon) of Egypt, which does snch ex-

cellent service to the inhabitants of that country by eating the eggs of the Crocodile,

and thus keeping the multiplication of that formidable reptile within moderate limits.

Other species, such as the Mungoos (Herpestes griseus) , destroy the most venomous

snakes in the manner already detailed (p. 111). The Cynogale Bunettii, an inhabitant

3 B
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of Borneo, frequently takes to the water in pursuit of fish ; and this and several

other species feed partly on fruits.

The Mustelida, or Weasels, forming the next family, approach the Cats in the

bloodthirstiness of their dispositions, although their size confines their devastations to

the smaller animals. Their bodies are of a more elongated form, and supported upon

shorter legs than those ofthe Viverrida ; and from these circumstances their movements

have usually a peculiar gliding character, which renders the appellation of Vermiformes,

sometimes applied to them, peculiarly appropriate.

In the short, somewhat rounded head, and in the form of the molar teeth, they

resemble the Cats ; but in the number and arrangement of the the teeth they do not

coincide with the Felida .

6

The teeth are-incisors, canines,

1
slender and

1 1'

curved ; præmolars

2 2

3 3

---- 3
or 33; molars

2

2

- 2
ofwhich the flesh-tooth is broad

2'
I

and sharp, and the hinder one tubercular. The feet are all furnished with five toes,

armed with sharp claws. Their hair is exceedingly soft and beautiful, and the skins

of several species are amongst the most highly-prized furs . They are endowed with

great agility, and readily capture small quadrupeds and birds ; in pursuit of the latter

many of the species climb trees, creeping about upon the branches with the greatest

ease. They are celebrated for their love of blood, and are generally charged with

destroying great numbers of animals for the sake of drinking this fluid ; it is certain

that they often kill indiscriminately all the animals they come near, but it appears

that the brain is the part to which they first direct their attention . They usually seize

their victims by the back of the head, and the canine teeth not unfrequently penetrate

directly into the brain. They often commit sad ravages in poultry-yards and hen-

roosts , to which they readily obtain access, as the slender form of their bodies enables

them to push through almost any crevice.

We have several British species, of which the Common Weasel (Mustela vulgaris),

the Polecat (M. putorius) , and the Stoat or Ermine ( M. erminea) , are the best known.

The latter is the animal that furnishes the beautiful white fur which constitutes such

an important adjunct to all robes of state. This is the winter coat of the animal ; in

the summer it is reddish-brown above and white beneath, but the extremity of the tail

is always black. The Ferret (M. furo) is a well-known albino variety of some species

nearly allied to the Polecat, supposed to have been originally a native of Africa. It is

kept in this country principally for the destruction of vermin, which it pursues into

their holes ; and also to drive Rabbits from their burrows. When employed for the

latter purpose, it is usually muzzled. It is a dangerous inmate, and has more than

once been known to attack children sleeping in the cradle, and to inflict serious injuries

upon them in the absence of the nurse or mother.

The preceding species generally pursue their prey on the ground, and rarely ascend

trees, which constitute the regular home of the Martens, of which two species, the

Common Marten (Martes foina) and the Pine Marten (M. abietum), are found in this

country . The animal which furnishes the valuable fur called sable ( M. sibellina) is

nearly allied to the last-mentioned species ; it is found in Siberia, whence immense

numbers of these and other skins are brought into Europe. The American sable is

the skin of another species (M. leucopus) . The Mink ( Vison lutreola) , a species the fur

ofwhich is much used in this country, forms the type of a genus nearly allied to the

Polecat.
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With the exception of the Martens (Martes) , all the animals above referred to

exhale a most disagreeable odour when alarmed or irritated ; this is produced by the

secretion from the anal pouch. They are all, however, outdone in this respect by

the American Skunks (Mephitis), in which the odour of this secretion is intolerably

offensive ; and if the animals are pursued, they can squirt out this horrible fluid upon

the face and clothes of the offending parties. The best known species is the Common

Skunk (M. putorius), which is generally distributed in North America. Its odour is

of the most abominable nature, and when once attached to the person is got rid of with

great difficulty.

To this family also belong the Otters, distinguished by their aquatic habits, indi-

cated by the webbing of their toes. Our British species (Lutra vulgaris) is about three

feet and a-half in total length, and of a dark brown colour. It swims admirably, the

legs being loosely articulated, to adapt them particularly for this employment, and,

with the assistance of its longish tail , it performs the most graceful evolutions in the

water. Its food consists entirely of fishes, of which it destroys great quantities ; for ,

with the characteristic epicurism of the family, it often kills many fish , of which it

eats only a mouthful or two of the best parts. It lives in holes in the banks of rivers,

generally under the roots of trees ; and the stories related by the older naturalists of

the ingenuity ofthe Otter in digging its habitation are entirely without foundation.

The Common Otter has occasionally been trained to catch fish and bring them to

its master ; but in this country only as a matter of curiosity. In India, however,

according to Bishop Heber, a species (Lutra nair) is regularly domesticated by the

fishermen of some districts ; the animals become nearly as tame as dogs, and are

employed in driving the fish into the nets, and sometimes in bringing large fish out in

their teeth.

A nearly-allied species, the Canadian Otter (L. canadensis) , has a curious mode of

amusing itself during the winter. Several individuals of this species select a spot on

the steep bank of some river, whose current has resisted the effects of the frost, upon

the snowy surface of which they slide down in succession into the water, returning

again to the top of the bank to repeat the operation , just like boys sliding on the ice.

The water from their fur being quickly frozen on the snow, soon converts it into a most

excellent slide , on which the Otters keep up the game with a most laudable activity.

The skin of both this and the European Otter furnishes an excellent fur, which is

much used in some countries ; but this is greatly exceeded in beauty and value by the

fur of the great Sea Otter (Enhydra lutris) , which inhabits the coasts and islands of

the North Pacific Ocean. These animals are killed in great numbers for the sake of

their skins, which constitute an important article of commerce between the Russian

merchants and the Chinese. The Common Otter, although a native of our fresh waters,

is not unfrequently seen in the sea.

The plantigrade section of the Carnivora, in which the whole sole of the foot is

applied to the ground in walking, contains three families-the Badgers (Melida),

which, although plantigrade, are evidently nearly allied to the Weasels ; the Bears

(Urside) ; and the Kinkajous (Cercoleptidæ).

some

The animals forming the family of the Melide or Badgers have been placed by

zoologists amongst the Weasels, by others with the Bears, and by others partly

in the one and partly in the other of those families, so that their intermediate position

is tolerably evident. In their dentition they closely resemble the animals of the pre-

ceding family, the præmolars being compressed and cutting, but the true molar or
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flesh tooth is usually furnished with a large blunt tubercle on the inside. Behind this

there is a tubercular molar in each jaw. The præmolars vary in number as follows :-

2 2 3 3 3 3

or or
3 3' 3 3' 4 4- -

The body is more or less elongated, and supported upon

short legs ; the toes are five on each foot.

This family includes but few species, which, however, occur in very various parts

of the globe, and some of them enjoy a very wide distribution. Thus the Wolverine

or Glutton (Gulo luscus) is an inhabitant of all the northern parts of both hemispheres, |

and was formerly found even in Germany, where, however, it has long been extinct.

This animal evidently approaches most closely to the preceding family, which it

resembles in its dentition, whilst its appearance is more like that of the typical

Badgers, and it is about the size of our English Badger. It is usually of a rich brown

colour, darker on the back ; the tail is of moderate length and bushy, and there is

fold of skin in place of the sub-caudal gland. It feeds principally on the small

Rodent animals which are so abundant in the high northern latitudes ; and, although

its pace is but slow, its perseverance and determination appear to supply it well with

provisions. According to some writers, it ascends trees and throws itself from the

branches upon the necks of the larger animals, such as Deer, which may pass beneath

its station. The writings of the older naturalists contain the most ludicrously exag-

gerated accounts of the voracity of the Glutton . It was said, that when this creature

killed a large animal, or accidentally met with its carcase, it would feed upon it until

its belly was completely distended , when it would get rid of its load by squeezing

itselfbetween two trees, and again return to its repast. It appears, indeed, that this

animal is cruel and bloodthirsty in its nature ; but, according to Voigt, this has

nothing to do with its receiving the name of Glutton, which has originated in a most

absurd manner. The Finnish name of the animal is " Fiæl-Frass," which means

"a dweller among rocks." This name, by an easily intelligible process, became

converted into the German " Vielfrass," which means a glutton ; and from this slender

foundation it is probable all the stories of the excessive voracity of this animal have

originated.

The Common Badger (Meles Taxus) is a well-known British species , which is also

found in most parts of Europe. It is a heavy, slow animal, which passes the day

sleeping in its deep and complicated burrow, generally excavated in a thicket on the

side of a hill, and comes forth at night in search of his food, which consists indiffe-

rently of animal and vegetable matter. It is said sometimes to dig up Wasps' nests,

and to devour the combs containing the larvæ. Buffon, who mentions this habit,

attributes it to the fondness of the Badger for honey ; but as our Wasps do not

collect honey, the opinion of the great French naturalist is , of course, untenable. The

jaws of the Badger are exceedingly strong, and he bites very severely. His courage

is great, and a Badger baiting was formerly a very favourite amusement with our

rustic population ; the excitement being greatly increased by the fact that the animal's

coat is very loose and of a hard leathery texture, so that when the dogs got hold of

him, he was able to turn and bite with great ease. The Badger was put into a tub or

barrel, and as the dogs were thus compelled to attack him in front, it may easily be

imagined that they suffered severely. Nearly allied species are found in India and in

North America.

The Ratels or Honey Badgers (Mellivora) also belong to this family. The best

known species is the Cape Ratel (Mellivora capensis), which closely resembles the
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Badger both in size and form, but is, perhaps, heavier in its appearance, and has the

nose less produced. Its colours are gray above and black beneath, the separation

between the two colours being marked with a white line. It burrows in the ground

like the Badger, not only to provide itself with a habitation, but also in search of the

nests ofthe wild Bees, of whose honey it is immoderately fond. It has the same loose

hard skin with the European Badger, and in this leathery armour it is said to attack

the citadels of those irritable insects with impunity.

The family of the Urside, or Bears, differs from all the preceding families in the

nature of the molar teeth, which although compressed in form, are furnished with

tubercular crowns, indicating that the animals are adapted at all events for a partially

vegetable diet. The number of teeth of this description is usually two or three on

each side in each jaw ; the total number of molars and præmolars is either five or six,

but some of the latter frequently fall out with age. The Bears are generally large,

heavy animals, and strictly plantigrade in their walk, which is awkward and shuffling

in its nature ; the anterior limbs are, however, possessed of great mobility, and even

the most bulky of these] animals manifest great dexterity in climbing . Their

feet are armed with long curved claws, with which they dig in search of roots

and other articles of food. Their bodies are usually covered with long shaggy

hair, and the tail in the typical Bears is remarkably short, whilst in some of the

other animals referred to this family it is of considerable length. The ears are small,

and the nose is more or less produced and moveable, in some species forming a sort of

proboscis.

The Bears are generally inhabitants of the wooded districts of mountainous

countries. They occur in all parts of both Hemispheres with the exception of

Australia. The most generally distributed species is probably the common Brown

Bear (Ursus Arctos) which was anciently an inhabitant of our own country, and is

still found in all the mountainous regions of Europe, from the extreme north to the

Apennines and Pyrenees, and also in the north of Asia. This well known and

powerful animal feeds principally upon vegetable substances, such as roots and berries ;

he also devours worms and insects, especially ants, and now and then makes a meal

upon some of the smaller Mammalia, when they come in his way. His partiality for

honey has been long known, and in some places he is said to manifest a great fondness

for fish. He rarely attacks men unless irritated or wounded, but then his great

strength and courage render him a most formidable adversary. The Bear is hunted

principally for the sake of his skin and fat ; the latter being considered to form a

peculiarly excellent application to the hair. His flesh is also eaten, and the broad

paws especially are regarded as a dainty morsel ; the hams when cured are also in

great repute. Notwithstanding his ferocity, the Bear is frequently tamed, and taught

to dance, and in menageries his rude appearance and grotesque attitudes, especially

when standing on his hind legs, always make him a great favourite with the younger

members of the community. The American Black Bear ( U. Americanus) is another

species very closely allied to the European Brown Bear ; it inhabits all parts of the

North American continent, and closely resembles the Brown Bear in its habits.

Another remarkable American species is the Grisly Bear ( U. ferox) , which is about

twice the size of the common species . This tremendous animal is principally found

in the south-western portion ofthe North American continent, in the neighbourhood of

the Rocky Mountains, and in California ; it is apparently more ferocious than either

ofthe preceding species, feeding to a greater extent on animal food , and even according
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to some travellers, destroying the powerful north American Bison. These species

all appear to pass the winter in a torpid state.

The Mountains of Syria and India possess several species of Bears, amongst which

we may notice the singular Jungle Bear (Prochilus labiatus) , which is covered with

long hair, and is rendered remarkable by the protrusibility of the lips . This Bear is

a favourite with the jugglers and mountebanks of India, who exhibit in the villages ;

it has not unfrequently been brought to Europe, and was described by the older

naturalists as a sloth, from the specimen first brought having lost its front teeth. In

some of the old Natural History Books it figures under the curious and not very in-

telligible title of " the Anonymous animal.”

One or two species of Bears are found in the larger Eastern Islands (such as

Sumatra and Borneo) which are at once distinguished from the northern members of

the family by their smooth glossy hair. They are of a milder disposition than the

common Bears, and feed almost entirely on vegetable substances. Like their Euro-

pean relative they are excessively fond of honey, which is an abundant article in the

forests where they reside. In confinement these Bears appear to be playful and affec-

tionate, but their great strength renders them rather formidable pets. They form the

genus Helarctos, or Sun Bear ; the species first described was the Malayan Sun Bear

(H. malayanus) ; the Bornean Sun Bear (H. euryspilus) is by many naturalists regarded

as a mere variety of this .

One of the largest and probably the most ferocious of the Bears is the White

Bear (Thalassarctos maritimus) which is exclusively confined to the highest northern

latitudes, where it resides upon the ice, and frequently takes to the water. It is

carnivorous ; indeed in the regions which it inhabits it would be impossible for it to

find any suitable vegetable nourishment. Its principal food consists of the floating

carcases of animals, such as dead Whales, Seals, and fish , but it is said also to capture

living Seals, by watching for them when they come up at their breathing holes. The

White Bear is remarkable for having the soles of his feet clad with hair, which is

supposed to give it a firmer footing upon the ice. The bones of an enormous species

of Bear (U. spelaus) have been found in the same cave with those of the Hyena,

already noticed.

Besides the Bears, several species of small American animals are referred to this

family, these are the Racoons (Procyon) and the Coatis (Nasua) . The animals of both

these genera are furnished with tails of considerable length ; their legs are shorter

and their muzzles more pointed than those of the true Bears, and they are also dis-

tinguished from the latter by several more important characters.

The Racoons are found in the tropical parts of America, and also in the warmer

parts of the northern division of that continent. The common species (Procyon

lotor) is abundant in the woods of the latter locality ; it is about two feet long in the

body, of a grayish brown colour, with a tail about ten inches in length, annulated

with black. Its nose is slender and pointed, reminding one of that of a Fox. It is

a nocturnal animal and very predaceous in its habits, making great havoc amongst

the birds and smaller mammalia ; it is remarkable for its custom of dipping each

morsel into water before eating it, whence its specific name of lotor, or the washer.

In captivity it is easily tamed, and becomes very playful, but its disposition appears to

be uncertain .

The Coati (Nasua narica) is smaller than the Racoon, and is distinguished from

that animal by the greater length of its tail and the production of its nose into a

I
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moveable snout or short proboscis . It is found in the tropical parts of America and

resembles the Racoons in its mode of life.

The Wah, (Ailurus fulgens) of India , is also placed by some authors in this family,

which it appears to unite with the Civets ; by others it is transferred to the latter

group.

The last family of the Carnivorous Mammalia is that of the Cercoleptidæ, or Kinka-

jous, a group of small animals inhabiting the tropical parts of America, which exhibit

some resemblance to the Bears in their dentition , but differ from them in their general

characters . Their canine teeth are short and blunt ; behind these are two small pointed

præmolars, which are followed by three tuberculated molars . The feet are as truly

plantigrade as in the preceeding family, but the toes, which are always five in number,

are more distinctly separated, and capable of a greater amount of independent motion.

They are small, short legged animals, covered with a woolly fur, and furnished with a

long prehensile tail.

In their form and general habits, the Kinkajous present no small resemblance to

the Lemurs, and like these they are of a gentle and playful disposition in captivity.

They are nocturnal in their habits, and appear to be almost omnivorous, feeding in-

differently upon small birds and mammalia, birds' eggs, insects and fruits, in pursuit of

which they climb trees with great activity. Like the Squirrels they use the fore paws

in place of hands to convey their nourishment to their mouths. They are said to be

exceedingly fond of honey, and to plunder the nests ofthe wild Bees with great bold-

ness. The Cercoleptes caudivolvulus is the best known species ; it is often tamed as a pet,

and is commonly seen in our menageries.

Besides the Bear and Hyæna already referred to, the remains of numerous species

of Carnivorous Mammalia have been found in the tertiary strata, but more especially

in the most recent of those formations, -and it is remarkable that tropical forms of

large size, appear to have inhabited this island at a period which must have been

(geologically) but little antecedent to the creation ofman.

ORDER X. INSECTIVORA.

General Characters.-The Insectivorous Mammalia, are readily distinguished

from the Carnivora, with which however they are nearly allied, by the structure of

their teeth . These rarely exhibit that distinct division into three sets, which prevails

in the preceding order, and it is sometimes difficult to determine exactly what name

should be given to the particular teeth . There are usually eight single-rooted teeth in

the front of each jaw, of which the hindmost on each side, must be regarded as the

canine, although it is often smaller than the others, especially the two middle ones .

Behind this comes a tooth with two roots , which is frequently more or less compressed,

and presents a certain amount of resemblance to the larger præmolars ofthe Carnivora,

and this is followed on each side by two large broad molars, the crown of each of which

usually forms four sharp points, with deep hollows between them, so that the points of

the teeth in one jaw interlock with those ofthe other. These large molars are often

succeeded quite at the back of the mouth by a smaller tooth of the same kind, which,

however, only presents two points. By this structure of the molars, these animals are

enabled readily to crush the hard skins of the insects which constitute their principal

food.

The skull in the Insectivora is slighter and more elongated than in the Carnivora ;



760 THE INSECTIVOROUS MAMMALS-THE MOLES.

the bones ofthe face and jaws being usually produced so as to form a muzzle of greater

or less length ; the jaws are generally inferior in strength to those of the Carnivorous

Mammals. Theform ofthe body, its clothing, and the development ofthe tail, vary as

much as in the preceding order, but the legs are always short, so that the belly ofthe

animal is but little raised above the ground ; the feet are plantigrade, and usually fur-

nished with five toes, of which the innermost is never opposable. The animals usually

run upon the ground, sometimes dig beneath its surface, and sometimes ascend trees.

An important distinction between them and the Carnivora, is furnished by their pos-

session of complete clavicles, which are always wanting or rudimentary in the latter.

The mammæ are generally numerous, and always situated on the belly.

In the development of the brain and organs of the senses, they closely resemble the

Rodentia, and this similarity is also frequently recognizable in their external form ; so

close is it in fact, that many members of the present order are popularly confounded

with the Rodentia, and the same mistake has often been made by the older naturalists.

In the sameway the Insectivora exhibit a close resemblance to manyof the Marsupials,

whilst, on the other hand, their relationship to both the following orders cannot be

doubted. Their food consists not only of insects and their larvae, as might be supposed

from the name given to the order, but also of worms and mollusca, and some of the

larger species even devour the smaller vertebrate animals. They are generally slow in

their movements and nocturnal in their habits, and many of them pass the winter in

a state oftorpidity.

Divisions.-The animals composing this order may be divided into two families.

The first ofthese is that of the Talpida, or Moles, in which the whole structure evi-

dently points to the strictly subterranean habits of the animals . The body in the

Fig. 365.-The Mole ( Talpa europæa) .

Moles is short and thick, and sup-

ported upon short and strong legs ;

the head is produced into a long

muzzle ; the eyes are either so

small as to be detected with diffi-

culty, or completely concealed be-

neath the skin ; and the external

ears are entirely deficient. The

internal ear is very perfect, and

the olfactory organs are highly

developed, so that those senses

which must be most valuable to

animals confined to a subterranean existence are possessed by the Moles in the greatest

perfection, whilst the sense of sight, which is comparatively useless to a creature which

passes the greater part of its time in utter darkness, is almost entirely suppressed.

The tail is usually short, or quite rudimentary.

For the excavation of the galleries which these animals make in pursuit of insects

and worms, and in which they almost constantly reside, their anterior limbs, although

short, are exceedingly powerful, and so arranged as to form most efficient instruments for

digging. Thus in the common Mole (Talpa europea, Fig. 365) , the only British

species of the family, the bones of the arm are very short and strong, and the limb is

terminated by a broad, flat, shovel-like hand, armed with long and strong claws, fur-

nished with a curved prolongation of one of the carpal bones (called the falciform

bone), which gives additional strength to the hand, and so placed that its palm is natu-
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rally turned directly backwards. By the agency of these digging hands, the Mole

burrows with great rapidity, and the galleries which it forms are of a very complicated

nature. In the genus Chrysochloris, of which several species inhabit South Africa, the

anterior feet have only three toes ; but in the majority the structure is much the same

as in our common Mole.

The latter, which may serve as a general illustration of the family, is found in

most parts of Europe, and is well known for its curious cylindrical form, and the

blackness of its velvet-like coat. Its eyelids are open, and it has been proved by

experiment to have the power of sight, although it is a popular belief that the Mole is

quite blind ; this, indeed , is the case with another species, inhabiting the south of

Europe (T. cæca), which is supposed to be the Mole referred to by those ancient natural-

ists from whose statements the charge of blindness has been applied to our species.

Although the greater part of this animal's labour in digging is undoubtedly expended

in the pursuit of food, a portion of his excavations are of a more permanent nature,

serving for his regular residence, and as a high road leading from this to different

parts of the district which he has appropriated. His residence consists of a large

hillock of earth, firmly beaten together, and placed in some secure situation ; within

this are two circular galleries, one above the other, and communicating by five short

passages ; the chamber inhabited by the animal is excavated in the centre of the lower

gallery, and communicates with the upper one by three short passages. From the

bottom of the chamber runs a short passage, which descends for a certain distance and

then rises again towards the surface, until it falls into the high road leading from the

residence to the creature's hunting ground ; this also communicates with the lower

gallery, and forms one of about nine tunnels, which issue from all parts of the latter,

and which are said by the French naturalists to open again into the high road at

various distances. The high road is much larger than any of the ordinary tunnels

made by the Mole in searching for his prey, which open out from it in various direc-

tions, and its object is evidently to give the animal a free and rapid communication

with his fortress,-in fact, an experiment performed in France proved that the speed

with which a Mole, when alarmed, traversed the course of his main tunnel was nearly

equal to that of a horse at full trot. The depth at which the road is made varies

according to circumstances ; in ordinary situations, it is rarely more than four or five

inches, but in passing under a road, or any other place where it is exposed to much

pressure, the animal will carry its burrow to the depth of a foot or more. Whilst

burrowing in search of food, the Mole constantly comes to the surface, where it makes

an opening, and through this the earth loosened in its excavations is got rid of; it

forms the little heaps well known as Mole-hills . It is a most voracious animal, and a

very short fast is fatal to it ; in fact, when two individuals in captivity are not suffi-

cientlys upplied with food, the weaker is always killed and devoured by the stronger

one. In winter the Mole continues active, but in severe weather usually seeks its

food at a greater depth in the ground ; in the summer, on the contrary, it frequently

quits its abode at night, and hunts for insects and worms on the surface. It swims

well, and often takes to the water, sometimes for self-preservation when its re-

treats are invaded by floods, sometimes in changing its abode, when its course is

stopped by a rivulet, and occasionally, according to some writers, for the mere pleasure

of taking a bath. It is a fierce little creature, and bites severely when incautiously

seized. The males also have most sanguinary and fatal combats in the season of their

amours.
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Of the exotic species, those of the genus Chrysochloris, already referred to on

account of the structure of their anterior limbs, are further distinguished by the

peculiar metallic lustre of their coats, which has given rise to the name of Golden

Mole (C. aurea) , applied to the best known species. The Scalops aquaticus, a native of

Canada and the United States, is commonly known as the Shrew Mole, from the

resemblance of its dentition to that of the Shrews, which form the types of the follow-

ing family. In the genus Condylura, the species of which are also inhabitants of

North America, the nose is surrounded by a number of small movable cartilaginous

filaments, which radiate somewhat in the form of a star, and are doubtless employed

as organs of touch. In their general habits all these animals resemble our common

Mole.

In the family of the Soricide, or Shrews, which includes the greater part of the

order, the feet are all formed for progression ; that is to say, the anterior members are

never converted into organs appropriated for digging . The eyes are always perfect

and readily distinguishable, and the external ears, though small , are always present.
1

In other respects, the different animals composing this group exhibit a remarkable

variety of character ; the dentition presents considerable differences even in closely

allied species ; the length of the legs and tail, and the clothing of the body, are also

very variable. They all, however, agree in living either on the surface of the ground

or upon trees, and never in a complicated system of burrows, such as that of the

Moles ; their jaws are always more or less elongated, and the nose is usually prolonged

into a moveable snout. The Soricidæ are found in all parts of the world ; they are of

small size, and their nourishment consists principally of insects, although some species

also feed on vegetable matters.

In the typical Shrews, forming the genus Sorex and its allies, the form of the body

presents a close resemblance to that of the Mice and Rats, whence the name of Shrew

Mice is frequently applied to our English species . Their legs are ofnearly equal length,

and terminate in five toes, which are armed with small claws and usually free, though

not unfrequently united by a swimming membrane. The nose is more or less pro- |

Fig. 366. -The Common Shrew

(Sorex araneus)..

duced, and the tail is elongated, usually tapering,

covered with scales, like that of the Mice, and with a

greater or less number of bristles. The skin is clothed

with a short fur. Some of these are amongst the most

diminutive of the Mammalia, and the largest of them

are about the size of a Rat. They are generally

furnished with peculiar glands, secreting a fluid of a

disagreeable odour, which prevents Cats and Dogs

from eating them, although they will not unfre

quently kill them, probably mistaking them for Mice.

They live for the most part upon insects, worms,

and small Mollusca ; but the larger species also prey upon the smaller Vertebrata.

Our British species all belong to the typical genus Sorer, and are amongst the

smallest of British animals. The Common Shrew (S. araneus, Fig. 366) is well known

and generally distributed ; it inhabits dry places, where it grubs about amongst the

herbage with its pointed snout in search of the insects and worms on which it feeds.

It is a pugnacious little creature, and, like the Moles, if two of them are put together

they always fight until the weaker is killed, and devoured by his companion . It is

remarkable that in the autumn great numbers of these animals are to be seen lying
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dead in their haunts, without any apparent injury ; the cause of this mortality has not

been ascertained. The Water Shrew (S. fodiens), another British species, is usually

found in the neighbourhood of water, in which it swims and dives with great facility

in search of insects . It burrows in the banks of rivers and brooks, and is rarely seen

to wander from such situations. A third British species, the Oared Shrew (S. remifer),

resembles the Water Shrew in its habits .

The genus Sorex may be regarded as the type of a subfamily, to which the name of

Soricine may be given. Species of this group are found in various parts of both

hemispheres, but principally in Europe and Africa. Amongst these we shall only

notice the Desmans (Mygale) , sometimes called Musk Rats, of which two species are

found in Europe-one in the Pyrenees (M. pyrenaica) , and the other in Russia (M.

moschata). These animals are the largest in the group ; they are remarkable for having

the nose produced into a short proboscis, and their feet palmated and naked or scaly.

They always inhabit the neighbourhood of water, in which they swim with great

facility, and feed not only on insects and Mollusca, but also on small fish and frogs.

They are also remarkable for the strong odour of musk which they exhale.

The Macroscelidine are small animals, nearly allied to the true Shrews, but differing

from them by having the hind legs much elongated, so that they are enabled to spring

in the same way as the Jerboas amongst the Rodentia. Their noses are long, and

often produced into a trunk ; their eyes and ears are larger than in the true Shrews,

and their tails are long, and usually covered with hair. These small animals are

peculiar to Africa, and are most numerous in its southern parts. One species, how-

ever, is found in Algeria, where it is known to the French colonists as the Rat à trompe

(Macroscelides Rozeti) . They live principally in dry rocky places, and feed on insects

and other small animals, although it appears that some of them also eat vegetable

substances .

In the Erinaceina, or Hedgehogs, which are the largest members ofthe family, the

body is short, thick, and stout ; the nose is less pointed than in the other groups, the

tail is short or entirely wanting, and the upper surface is more or less covered with

short spines, which, when the animals roll themselves up into a ball, as they always

do when alarmed, present an almost insuperable obstacle to any predaceous animal

that may wish to make a mealon the Hedgehog's body . They are exclusively con-

fined to the Eastern Hemisphere, where they are principally found in the warmer

regions. They are omnivorous and nocturnal animals, sleeping during the day in

holes under the roots of trees or stones, and in similar situations, and coming forth at

night in search of insects, fruits, and roots . Those which inhabit cold climates pass

the winter in a state of torpidity.

Our only British species is the Common Hedgehog (Erinaceus Europeus ), an animal

which is too well knownto need any description. It is found in woods and hedgerows

in most parts of the country, and is not unfrequently kept in kitchens for the purpose

of destroying cockroaches. It feeds freely upon almost all kinds of animal and vege-

table matter, and kills and devours animals which none of the other Insectivora would

venture to attack, such as Snakes, which it eats, according to Mr. Broderip, " as one

would cat a radish," commencing at the tail and eating upwards. In illustration of

the strength of the prickles in its skin, Professor Bell states that he has repeatedly

seen a Hedgehog belonging to himself precipitate itself down an area twelve or fourteen

feet deep, and, by rolling itself up into a ball, arrive at the bottom without the least

injury.
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Several other species inhabiting Asia and Africa belong to this group, which also

includes the Tanecs (Centetes) of the Island of Madagascar, in which the tail is

entirely wanting, and the spines, which are far weaker than in our common Hedgehog

are mixed with silky hairs.

The Tupaine, or Banxrings are organised for an arboreal existence ; they resemble

the Squirrels in their movements and also present a certain similarity to the Lemurs.

Their legs are of nearly equal length, but longer than in the majority of the other

Soricidæ, so that the body is always raised from the surface of the ground ; their

skulls present a striking peculiarity, their orbits being completely encircled by a

bony ring, whilst in the other members of the order these cavities open into the

temporal fossæ, and even the zygomatic arch is incomplete in many cases. The

Banxrings are rather elegant little animals, furnished with long tails, which are

generally well covered with hair, but in the Ptilocercus Lowii, a native of Sumatra,

the tail is naked and scaly, except towards the extremity, where it bears two series

of longish hairs, arranged something like the barbs of a feather. Most of the

species of this group are found in the larger islands of the Eastern Archipelago

(Java, Sumatra, and Borneo) , but one or two species have been brought from Pegu

and India. They live in the woods, where they climb the trees with great agility,

and feed upon insects and fruits. In eating they hold their food between their fore

paws, in the manner of a Squirrel, and, unlike the majority of the animals of this

order, their period of activity is the day.

ORDER XI.-CHIROPTERA.

General Characters.-This order includes those species of the class Mammalia

in which the general characters of the group are most singularly modified, so as to

adapt them for the exercise of the power of flight, of which they alone of all the

Mammalia are possessed. In three other groups of this class we meet with animals to

which the appellation flying has been given, but these only possess the power of

gliding through the air from one point to another, by the agency of an expanded skin,

which serves to buoy them ; their aërial motion consequently differs only in extent

from the spring of an ordinary Mammal ; in the present order, on the contrary, the

anterior members are as completely organized for true flight as those of a bird, but the

purpose is fulfilled in a very different manner.

In these animals, which are well known as Bats, as in the Birds, the bones support-

ing the anterior members are large, the humerus is rather short, and the bones of the

forearm long, but the latter are quite separate and moveable as in the human arm. The

bones of the fingers, however, instead of being amalgamated, so as to form a single

series, are all quite distinct, and when extended radiate widely from the wrist, the

bones of which are of small size. The thumb is short, but the other four fingers are

excessively elongated, especially in the metacarpal region ; the first finger is the shortest,

and the others are of nearly equal length. The four long fingers and the bones ofthe

arm are united by a delicate leathery membrane, which is also united to the sides of the

body as far as the extremities of the hind legs and sometimes fills up the space between

these, and it is by the agency of the broad wings, formed by the extension of the

arms and fingers (Fig. 367) , that the Bats are enabled to flutter through the air ;

their flight however is less powerful than that of the majority of birds . The
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thumbs of the anterior feet are small, free, and furnished with sharp curved claws,

by which the animals can suspend themselves to the walls of the cavities they

ph
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Fig. 367. Skeleton of a Bat.-cl, clavicle ; h, humerus ; cu, uina ; r, radius ; ca, carpus ; po,

thumb; mc, metacarpus : ph, phalanges ; o, scapula ; f, femur ; ti, tibia.

inhabit, and the thumbs, with the hind feet, which are also free from the membrane,

constitute the only means by which the Bats can progress on the ground, where, as

might be expected from their organization, they are exceedingly awkward in their

Fig. 368.- Long-eared Bat walking.

(Plecotus auritus).

movements. The hind feet are usually fur-

nished with five distinct toes, all armed with

sharp claws ; they are small, but capable of

clinging with great firmness.

The skull in these animals is usually short,

the jaws being but moderately produced ; the

dentition varies in the different families,

according to the food on which the creatures

subsist. The sternum is furnished with a

more orless distinct crest, serving, like the same

partin birds, for the attachment of the powerful

muscles of the wings. The tail is very variable

in its development, and is frequently included in a portion of the membrane, (called

the interfemoral membrane), which extends from one hind leg to the other, and which

evidently performs an important part in steering the animals in their aerial course.

The body is covered with a soft down, but the membrane of the wings only exhibits a

few scattered hairs. The mamme are placed on the breast, and the young, when suck-

ing, are carried about by the mother clinging to that part of her body; from the

position of the teats, the Bats were included by Linnæus with the Monkeys and the

human species in his first order, the Primates.

The senses of the Bats are exceedingly acute, especially those of hearing and

smell ; the ears are frequently of enormous size, and both these and the nose furnished

with lobes of skin, which probably give increased intensity to the senses of hearing
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and smell, and may also be accessories to that exquisite sense of touch which is cer-

tainly exercised by the delicate membranes of the wings. By this sense the Bats,

which are all nocturnal or twilight animals, are enabled to avoid objects which stand

in their way, even when they cannot see them, as was proved by the experiments of

Spallanzani, who blinded several of these animals, and found that in this mutilated

condition they still avoided coming in contact with threads suspended in the room

where they were flying.

All the Chiroptera, as already stated, are nocturnal in their habits . During the

day they sleep suspended by the claws of their hind feet from the sides of caves,

hollow trees, or holes in walls ; and the European species are also very partial to the

walls of old chimnies. Those species which pass the winter in a state oftorpidity select

the same situations for their long slumber. They are found in all parts of the world,

even in New Holland, but are most numerous in tropical climates . Some species feed

upon insects which they capture on the wing, others upon the blood of vertebrated

animals, and others again upon fruits.

Divisions.-The Chiroptera may be divided into four families, of which the first

two include the preeminent insectivorous species. The first of these is that of the

Vespertilionidæ, or true Bats, in which the teeth resemble those of the true Insectivorous

Mammalia, but vary greatly in number. The incisors are two or four in the upper,

and two, four, or six in the lower jaw; and the molars either four or five in the

upper, and five or six in the lower jaw. The canines are rarely of large size ; the

anterior or false molars are compressed and cutting, and the true molars are furnished

with sharply tubercular crowns, adapted , like those of the Insectivora, for crushing the

hard skins of beetles and other insects . All the fingers are quite destitute of nails or

claws, and the middle finger has only three joints ; the tail is usually well developed,

and fixed in the interfemoral membrane, but is sometimes free (Taphozous) ; it is also

occasionally longer or shorter than the membrane, but generally reaches its posterior

margin. The ears vary greatly in size, being sometimes shorter than the head and

sometimes very long, and furnished with an inner fold (Fig. 368) ; but the nose is

always destitute of leaflike appendages.

:

The animals of this family feed entirely upon insects which they capture on the

wing, and during the dusk of the evening in summer they may constantly be seen

flying about in pursuit of their insect prey. Although of small size, they are exceed-

ingly voracious, and must destroy immense numbers of insects. They are found

abundantly in all parts of the world, and no fewer than fifteen species are described as

natives of Britain but of these the great majority are very rare or local. The two

commonest species are the Pipistrelle ( Vespertilio pipistrellus) and the Long-eared Bat

(Plecotus auritus). The former is our common Bat, which is known in some parts of

the country as the Flittermouse, in allusion to its monselike body and its power of

flight. It is commonly found about houses, and usually reposes in the crevices of old

walls and similar situations . It is a small species, and its food consists principally of

gnats and other little insects of the same description , in pursuit of which it flies pretty

rapidly . The Pipistrelle is also partial to meat, and is known frequently to make its

way into pantries, where it has been surprised clinging to a joint of meat in the act of

making a hearty meal. Its period of torpidity appears to be shorter than that of any

of our other species of this family, and even during the winter it may occasionally be

seen on fine days in pursuit of its favourite prey.

The Long-eared Bat (Fig. 368) , like the preceding , is also found commonly inthe
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neighbourhood of houses, under the roofs of which and in the towers ofchurchesit com-

monly reposes during the day. It is one ofthe most elegant species, and is very easily

tamed, when it will readily take flies fromthe hand, and even in some cases from the lips

of its owners. The ears are very long, and beautifully transparent ; they can be bent

and folded into a great variety of forms, and when the animal is sleeping they are

concealed under the wings, whilst the inner lobe of the ear still projects, giving the

creature the appearance of having short, slender ears.

The largest British species is the Noctule, or Great Bat ( V. noctula) , which

measures nearly three inches in length exclusive of the tail, and as much as

fifteen inches in expanse of wing. In their habits the exotic species closely re-

semble those which inhabit Britain, and few of them greatly exceed our British species

in size.

The second family is that of the Rhindophide, or Horse-shoe Bats, which resemble

the true Bats in their general structure and habits, but differ from them remarkably in

the possession of complicated leaflike mem-

branous appendages on the nose, which

give them a very singular and often for-

bidding appearance (Fig. 369) . They re

semble the common Bats in their general

habits , but appear to be even more noc-

turnal ; and their places of sojourn during

the day are usually the darkest caverns

that they can find.

re-

Of these Bats, which are abundantly

distributed in the warmer parts of the earth,

although peculiar to the Eastern Hemi-

sphere, we have only two native species,

the Greater and the Lesser Horse- shoe Bats

(Rhinolophus ferrum-equinum and hipposi-

deros). The name of Horse-shoe Bats, ap-

plied to these animals, refers to the form of

the anterior portion of the nasal appendage

which surrounds the nostrils, and which is

somewhat of the shape of a horse-shoe ;

behind this is a second portion, lanceolate

and standing up in front of the forehead,

the centre of which is elevated into a

remarkable cellular process. The largest of these species is nearly two inches and a

half long in the body ; it feeds upon rather large insects, such as cockchafers, of which,

however, it is said only to eat the body. The Lesser Horse-shoe Bat is one of the

smallest British species of the order.

Fig. 369.-Head of Megaderma frons.

In our British species the ears are of moderate size, but in many of the exotic

Horse-shoe Bats these organs are developed to an extraordinary extent, and furnished,

as in the Common Long-eared Bat, with very large membranous auricles. This is

especially the case in the genus Megaderma, in which the ears are so large as to unite

in the middle (Fig . 369) . The nasal appendages also attain a great development in

this genus, species of which are found in tropical Africa , India, and the Eastern

Islands ; the species figured (M. frons) is a native of Western Africa. One of the
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Indian species (M. lura) has been observed to suck the blood of other Bats, and it is

also said to be partial to Frogs.

In the Megaderms there is an ample interfemoral membrane, but no tail ; in the

genus Rhinopoma, on the contrary, there is a long slender tail, with scarcely any

membrane, a structure which gives those animals a most singular appearance. In the

genus Nycteris, both the tail and the interfemoral membrane are greatly developed, the

ears are large but separate, and the nasal appendages are concealed. These Bats have

the skin of the body very loose, forming a sac, which communicates with the mouth

by a small opening in each cheek ; through these apertures the animal is able to puff

out the body into the form of a ball, but the object of this arrangement is not known.

The species of this genus are almost confined to Africa.

In the family of the Phyllostomida, orVampyres, the canine teeth are of large size,

and the middle finger consists of four joints, including the metacarpus. Like the

Rhinolophide, which they replace in America, they are furnished with a membranous

spectrum).

nasal appendage, and the ears are usually

ample, and furnished with a distinct

membranous auricle. In almost all the

species of this family there are four

incisor teeth in both jaws.

The Phyllostomidae are peculiar to

the tropical portions of America, where

they are met with very abundantly.

They are generally of a larger size than

the animals of the preceding families,

the Vampyre (Phyllostoma spectrum, Fig.

370) being sometimes nearly two feet

and a half in extent of wing, and their

propensities exhibit a corresponding de-

gree of ferocity. Their favourite food

appears to be the blood of the larger

Mammalia and birds, which they attack

during sleep, and biting a small hole in

the skin, suck the blood through it.

Fig. 370.- Head of the Vampyre Bat ( Phyllostoma Cattle and Horses are very subject to

their attacks, and appear frequently to

lose a good deal of blood from the wound after the Bats have taken their fill ; but it

seems probable that, unless an animal has been bitten severely in several places, the

bite is rarely attended with ill consequences. Fowls, however, are said often to die

from the effects of the bite. The older naturalists, deceived by the accounts given to

travellers by the Indians of America, have published the most exaggerated statements

ofthe dreadful powers of these creatures, which were said to attack men during the

night by opening an artery and sucking the blood, lulling their victims the while by

fanning them with their long wings, until the loss of blood terminated in utter ex-

haustion. According to Azara, however, the inhabitants of Paraguay have no dread

of these animals, although they frequently enter the houses, and suck the blood of

those who may incautiously expose any part of their bodies ; but he adds that, beyond

a painful sensation which lasts for some days, he never found any ill effects from their

attacks . He states that they do not open any of the larger vessels, but merely make a
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small incision in the skin. Tschudi, however, mentions the case of an Indian who was

bitten in the face by a species of this family, whilst sleeping in the woods in a state of

intoxication ; the wound, although apparently very slight, was followed by so much

inflammation and swelling that the man's features became quite unrecognizable.

In the majority of these species the canines are long and sharp, and in the genus

Desmodus, which possesses only two incisor teeth in the upper jaw, these are also of

great size and very acute, forming a pair of formidable lancets. Nothing is known of

the habits ofthe species of this genus, but from the structure oftheir teeth they would

seem to be well adapted for the same diet as the true Vampyres. Another remarkable

form ofthis family is the genus Glossophaga, in which the tongue is very long, slender,

and extensible ; they are said to use this as a suctorial organ, but nothing certain is

known oftheir habits. The species of the genus Stenoderma are distinguished by their

frugivorous habits ; their tails are quite rudimentary, and the interfemoral membrane

very small ; this is also the case in Desmodus and some of the Glossophage ; but the

latter genus contains species with both the tail and the interfemoral membrane well

developed.

The last family of the order, and the one which evidently approaches most closely

to the Quadrumana, is that of the Pteropopida, or Roussettes, sometimes called Fox

Bats, in allusion to the dog-like form of the head, of which the jaws are more pro-

longed than in the other Bats. In these Bats the incisors are of small size, and

four in each jaw, but they sometimes fall out as the animals increase in age ; the

canines are also small, and the molars

have blunt tubercular crowns, indi-

cating a fruit diet ; but the tubercles

are often worn away, and the teeth

then exhibit a flat surface. The ears

are always of moderate size ; the

eyes are larger than in the other

Bats, and the nose is always desti-

tute of membranous appendages.

The tail is short, and the inter-

femoral membrane very small or

entirely deficient. The first finger

is short, and furnished with a dis-

tinct nail or claw.

The Pteropidæ are entirely con-

fined to the warmer parts of the Fig. 371.-Head of the Kalong Bat (Pteropus edulis).

Eastern Hemisphere. They are most

abundant in the islands of the Eastern Archipelago , whence the greater part of the

species are derived ; but they occur also on the main land of Asia, in the tropical

islands of the Pacific, in Africa, and even in Australia. They are the largest of the

Bats, the Kalong of Java (Pteropus cdulis, Fig. 371) measuring no less than five feet in

extent of wing, and nearly two in length. They are frugivorous in their habits, and

thus do great damage in gardens and plantations ; but in confinement they have been

known to eat the flesh of birds, so that it is possible they may vary their diet in a

similar manner in a state of nature. They have a disagreeable odour, described by

some observers as musky, by others as " mildewy." Their flesh is, however, eaten by

the inhabitants of the places where they occur ; and it is probable that the Bat which

3 C
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figures amongst the articles of food forbidden to the Jews may have belonged to this

group, as at least one species (Eleutherura ægyptiaca) is found abundantly in Egypt

and the neighbouring countries, and is even represented with considerable exactitude

upon some of the Egyptian monuments. Like the other Bats, they are nocturna

animals, and pass the day suspended bythe hind feet from the branches of trees ; but

some species are known also to fly at noonday.

ORDER XII.-QUADRUMANA.

General Characters.-It is amongst the highest animals of this order that we

find the nearest approach in organization to the structure which characterizes man as

an animal, although it must be confessed that the resemblance is still rather distant.

On the other hand those members of the order which stand at the bottom of the scale

present remarkable similarities to animals belonging to the preceding and some other

orders, and between these two extremes we find a great number of steps. This great

diversity of structure renders the determination of the exact limits of the order some-

what difficult, and although the majority of the Quadrumana are easily recognizable,

the order also contains some animals whose title to such a position is rather doubtful.

The essential character of the group consists in the structure of the extremities.

In the typical forms, all the feet are furnished with opposable thumbs, so that they are

in fact converted into hands, by means of which the creatures are admirably fitted for

an arboreal existence . In many species, however, the anterior members possess only

four fingers, and the opposable thumbs are confined to the hind feet, and the almost

universal prevalence of this structure throughout the order may be considered as their

most characteristic peculiarity ; a similar confirmation occurs nowhere else amongst

the Mammalia, except in some ofthe Opossums . In their movements these animals are

as truly Quadrupeds as most of the clawed Mammalia, for in a state of nature they

appear never to walk on the hind legs, which in fact are too weak to be employed

as in the human subject as the sole organs of motion , and moreover the structure of

the feet is such that when on the ground the animals are compelled to walk upon the

side of the foot, instead of applying the sole to the ground as in man. Thus we see

that however remarkably the general appearance of some of these creatures may

simulate that of man, there is in reality a wide difference between the highest

Monkey and the most degraded forms of the human species.

+

In the structure of the brain and skull these animals also exhibit a gradual

|
approach to the human type, but the differences, especially in the latter, are still very

striking. In the most man-like Apes the resemblance of the skull to that of man is

greatest in the young animals, and as these have been most frequently under the

observation of naturalists, they have given rise to very false notions as to the extent

of this similarity, for as the animals increase in age, the jaws gradually lengthen

until in the adult Orangs and Chimpanzees, they form a prominent muzzle, almost

as long as that of a dog. The dentition also is very different, the canine teeth espe-

cially being exceedingly large and strong, and interlocking like those of a carnivorous

animal ; thus it becomes necessary that gaps should be left between the canines and

the incisors or false molars for the reception of the canines of the opposite jaw, whilst

in man the teeth run in an uninterrupted series in both jaws. The form of the teeth

is, however, very similar to that which prevails in the human subject, the molars

being broad and obtusely tubercular, as indeed is generally the case in animals which

feed on fruits or on a mixed dict.
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The orbits are always completely closed, and the eyes of moderate or large size.

The ears are usually small, but vary greatly in form. The skin is covered with hair

on all parts, except the palms of the hands and the face, and buttocks of some species.

The tail is sometimes rudimentary or wanting, but usually of considerable length, and

its extremity is often capable of being employed as a prehensile organ, which is of

great service to the animals in their arboreal residence. The nails are generally flat

like those of man, but some species are furnished with curved claws, whilst others

possess such claws on some of the fingers, and flat nails on the rest. The mammæ

are usually two in number, and placed on the breast, as in the preceding order.

The Quadrumana vary greatly in size, some of the Apes exceeding even man in

stature, whilst others are not larger than a Squirrel. They are almost exclusively

confined to the tropical regions of the earth, where they live in troops in the forests,

and feed for the most part upon fruits, although a good many are not averse to

animal food when it comes in their way, and some even appear to subsist habitually

upon it.

Divisions. We may divide the Quadrumana into four sections. The first of

these includes only the family ofthe Galeopithecida, or Flying Lemurs,-a small group

of animals which evidently connect the Quadrumana with the Chiroptera, and which

have, indeed, been placed in the latter order by many zoologists. They certainly

differ in many important particulars from the other mem-

bers of this order, and especially in the total want of

opposable thumbs on all the feet, which are composed

of five fingers, arranged in a single series, and united

together by a small membrane. These fingers are, how-

ever, adapted for climbing, and are not, as in the Bats,

prolonged to furnish support to broad membranous wings,

although the animals are furnished with a very broad

fold of skin, which extends from the sides of the neck to

the wrists, from these to the base of the feet, and is even

continued between the hind legs so as to involve the tail,

in the same way as in many of the true Chiroptera. It

is evident that this membrane, which is entirely clothed

with hair, is to be regarded, like the similar provision of

the Flying Squirrels and Phalangers, merely as a sort of

parachute, by means of which its possessor is enabled to

perform leaps of amazing extent, although it must be

confessed that in its general arrangement, leaving the

structure of the hands out of the question, it presents a

wonderful similarity to the wing of a Bat. In other respects the Galeopithecida

exhibit, in a remarkable manner, characters intermediate between those of the Lemurs

and the true Chiroptera. The form of the head is the same as in the former group,

but the orbits are incomplete, as in the Bats. The dentition resembles that of the

Lemurs, but presents some curious characters. The incisors are four in the upper,

and six in the lower jaw; the former are placed quite at the sides of the jaw, so as to

leave a wide vacant space in front, and the second or hindmost incisor is inserted by

two roots, which give it the appearance of a false molar ; and this is also the case

with the following tooth, which may be regarded as the representative of the canine.

The lower incisors project in front of the jaw, and the four intermediate ones exhibit a

Fig. 372.-Flying Lemur

(Galeopithecus volitans).
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singular structure, being very broad, flat, and deeply notched or cleft into teeth some-

thing like those of a comb. The Galeopithecide differ from the other Quadrumana in

the possession of two pairs of pectoral mammæ.

These singular animals are all inhabitants ofthe Indian islands, where they live in

the forests, and pass the day suspended by their hind legs, like the true Bats, from the

branches of trees. The night is their period of activity, and they then climb about

the trees with great ease, and glide from one tree to another by the aid of their broad

lateral membranes. In this way it is said they will pass over a space of more than a

hundred yards. They appear to feed upon almost anything, but principally on fruits,

insects, small birds and their eggs .

The best known species ( Galeopithecus volitans, Fig. 372) is found in Java, Sumatra,

and Borneo. It measures about twenty inches in length.

The second section of this order also includes one family, -that ofthe Chiromyda,-

which, as far as we at present know, has only a single representative, the Chiromys

madagascariensis, or Aye-Aye, which presents characters of as problematical a nature

as those ofthe preceding family. The Chiromys, in fact, appears to form the connect-

ing link between the Quadrumana and the Rodents ; and it has been placed by different

zoologists sometimes in one and sometimes in the other of these orders.

In its form, this remarkable animal presents a close resemblance to a Squirrel ;

and, when first discovered, it was supposed to be a species of the old genus Sciurus.

Its dentition also is almost identical with that of a Rodent animal, consisting of a pair

ofpowerful incisor teeth in each jaw, separated from the molars by a wide empty

space ; the canines are entirely deficient. The skull, however, is distinguishable from

that of a Rodent from its having the orbits encircled by a complete bony ring. The

structure ofthe feet is also different , the anterior members have five very long, slender

fingers, armed with claws ; and the thumb, although not exactly in the same line with

the other fingers, is scarcely opposable ; but the posterior members are furnished with

complete hands, of which the thumb has a flat nail, and the first finger a subulate

claw like that of the true Lemurs. The body of this animal is clothed with longish

smooth hairs, with an under coat of a woolly nature. The tail is long and bushy, and

the ears large and naked. The mammæ are situated on the groin.

The Aye-Aye has been found only in the forests of Madagascar, where it appears

to be very rare, as, when first discovered by Sonnerat, it was unknown to the natives,

and the name Aye-Aye which he gave it is said to be their expression of surprise

when the animal was first shown to them. It is a slow, nocturnal animal ; but

scarcely anything is known of its mode of life, some naturalists asserting that it lives

on insects, whilst others suppose it to be frugivorous.

In the thirdgroup, which includes two families, and to which the name of Prosimie

has been given, we find the thumbs of the hind feet always opposable, and the first

finger furnished with a claw, even when the others bear nails. The teeth are of three

kinds, and never show any resemblance to those of the Rodentia ; the nose is usually

slender and pointed, and the tail long and bushy. These animals appear to lead from

the typical Quadrumana to the Insectivora.

The first family of this group, that of the Tarside, consists of insectivorous

animals, characterized by the acute tubercles of their molars. The incisors are very

variable in number ; the canines are large ; the nose is more or less pointed ; the eyes

are usually very large and directed forwards, and the ears are large and membranous.

The tail is long, sometimes bushy, and sometimes furnished with a tuft of longer hair



THE TARSIDE-THE LORIS-THE LEMURS. 773

towards the tip. The tarsus in these animals is usually of considerable length ; this is

especially the case in the typical genus Tarsius, in which the toes of the hind feet vary

most curiously in their development. Both the fore and hind feet are furnished with

opposable thumbs, In the genus Otolienus, the ears are exceedingly large like those of

the Bats, and can be folded down in the same way. These are all nocturnal animals

of small size , natives of the tropical parts of Africa, and some of the Indian Islands,

where they live in the forests and climb about the trees at night in search of insects .

A second family, very closely allied to that of the preceding, is that of the Nycti-

cebida, or Loris, which, in fact, differ from the Tarsidæ principally in the small size of

the ears and the complete deficiency of the tail . They are also remarkable for the

large size of the eyes, which are placed close together on the front of the head .

There are only two known species of this family, natives of India and the Indian

islands ; they are nocturnal in their habits and very slow in their movements, whence

the name of Slow Lemurs is frequently applied to them ; their food is said to consist

of small birds and insects, which they are able to capture at night, notwithstanding

the extreme slowness of their movements.

The last family of the Prosimiæ is that of the Lemuridæ, or Lemurs, in which the

true molars are furnished with blunt tubercles, indicating the more or less frugivorous

4 4
habits of the animals. The dentition in the Lemurs is as follows-incisors, or of
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which the upper are perpendicular, the lower nearly horizontal ; canines, ; præ-
- 1
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molars pointed ; molars,
3 3'

2 2 3 3
or

2 2 3 3'-
tubercular. The upper canines are

long, compressed, and sharp ; but the lower ones project forwards at the side of the

incisors, which they resemble in form. The head is rounded, but the snout is elon-

gated, slender, and pointed, like that of a Fox, whence the name of Fox-nosed

Monkeys, sometimes applied to the Lemurs. The legs are tolerably long, and all the

thumbs are opposable ; the nails are all flat, with the exception of that on the first

finger of the hinder hand, which forms a sharp, subulate claw. The eyes are large,

and placed on the front of the head ; the ears are small ; the body is covered with a

soft fur, and the tail is usually elongated.

These animals, which are often exceedingly beautiful, are peculiar to the great

island of Madagascar, where they appear to take the place of the Monkeys so abundant

in all the tropical parts of Africa, but which do not occur in Madagascar. They are

nocturnal animals, generally of great activity ; they feed principally on fruits and

insects, but also occasionally upon small birds and their eggs , which appear to be

favourite articles of food with the Quadrumana in general. The female produces a single

young one at a birth ; this she attends with the most affectionate assiduity, carrying it

about with her for a long time ; the young Lemur at first clings to the breast of the

mother, where it is almost concealed amongst the long hair, but when more mature

secures itself by coiling round its parent's body (Fig. 10) . In confinement these

animals are gentle and playful ; and although their long upper canines enable them to

bite severely, they rarely exert this power except when greatly irritated.

The largest species is the Indri (Indris brevicaudatus) , in which the tail is reduced

to a mere rudiment ; this animal measures about three feet in height when standing

upon its hind legs. The ordinary species are about the size of large Cats. One of the

most elegant species is the Ring-tailed Lemur (Lemur Catta) , which is of a delicate
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gray colour, with the cheeks and throat whitish, and the long bushy tail beautifully

adorned with rings of black and white.

From the Lemurs we pass to the last great section of the Quadrumana, that ofthe

Simia, or true Apes. In these animals the incisor teeth are always four in each jaw,

and directed downwards and a little forwards ; the canines are well developed in both

jaws, and the molars very similar to those of the human species. The nails are either

flattened or, with the exception of those of the thumbs, converted into claws ; but the

first finger ofthe hinder extremity never presents the solitary claw characteristic ofthe

preceding section . The skin of the face is usually naked : the extremities are long,

but the anterior pair are always longer in proportion than in man ; in some species,

indeed, the arms attain an excessive length. In these animals we notice a gradual

approach in structure to the human organization, the lower species being still to a

great extent quadruped in their form, whilst the higher ones present a more distinct

resemblance in aspect and gesture to man. They are all active, mischievous creatures ;

but the smaller species exhibit a prying disposition and a drollery of manner which

have always caused them to be regarded in a ludicrous light, whilst the larger species

are ferocious brutes, whose great strength and formidable weapons render them most

dangerous enemies.

Differences in the position of the nostrils enable us to divide the Apes into two

great natural groups, which coincide remarkably with the geographical distribution of

the animals. Thus in the Apes of the New World the nose is flat and broad, and the

septum is very wide, so that the nostrils are placed far apart at the sides of the nose ;

in those of the Eastern Hemisphere, on the contrary, the septum is narrow and the

nostrils are approximated . The former have been called Platyrrhine, and the latter

Catarrhina.

The American Monkeys, or Platyrrhinæ, form two distinct families. In the first

of these, that of the Hapalide, or Marmosets, there is the same number of teeth as in

the Old World Apes, namely-incisors canines

the tubercles ofthe molars are acute, indicatingthe insectivorous habits of the animals.

4

4'

1-1

1-1'
molars

5-5

5-5
= 32; but

Notwithstanding this pe

culiarity in the dentition,

however, they resemble

the ordinary American

Monkeys in their general

structure. They are all

small Monkeys, about the

size of a Squirrel or a

little larger ; their heads

are rounded, and their

ears usually furnished

with a tuft ofhair. The

hind feet are provided

withanopposable thumb,

which bears a flat nail ; but all the other fingers of both pairs of extremities are armed

with sharp claws, and the thumb of the anterior members is scarcely opposable. The

tail is long and usually bushy, but never adapted for prehension ; and the whole body

is clothed with a soft woolly tur.

Fig. 373.- armoset (Hapale penicillata).
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These elegant little creatures are found in great abundance in the forests of Brazil,

where they run about the trees in a manner very similar to that of our Squirrel, which

they a good deal resemble in appearance. They feed on insects and fruits, and also on

birds and their eggs ; indeed they seem to be very predaceous little creatures, although

they may be easily tamed, and were formerly favourite pets with fashionable ladies.

There arenumerous species, twenty-five or thirty being already described ; whilst from

the reports of travellers there appear to be many more which are still unknown to

naturalists.

The remainder of the American Monkeys belong to the great family ofthe Cebide, in

which there are thirty-six teeth in all, the molars being six in number on each side of

each jaw. The face is usually naked, but frequently surrounded by tufts or bushes of

long hair, which give these Monkeys a singularly whiskered appearance. The Cebida

have neither cheek pouches nor posterior callosities, which are usually possessed by

the OldWorld Monkeys. Their fingers are all furnished with flat nails, but the thumbs

Fig. 374.-The White-throated Sajou (Cebus hypoleucos).

are sometimes deficient on the anterior members ; and their tails are always long, and

generally prehensile . Like the Hapalidæ, these Monkeys are confined to the forests

of tropical America. They are light and elegant in their forms, and exhibit wonderful

agility in their movements, although they are inferior in strength to the Monkeys of

the Eastern Hemisphere. Their food is various, that of some species consisting almost

entirely of insects, whilst others feed principally on fruits. The majority, however,

appear to devour indiscriminately almost anything that comes in their way, such as

fruits, seeds, insects, eggs, and birds. They are generally of moderate or small size,

and appear to be of a milder and more tractable disposition than their Old World

brethren.

In climbing about in the trees, the prehensile tails with which most of these animals
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are furnished are of the greatest service to them ; they act, in fact, in place of a third

hand. This is especially the case in the Spider Monkeys (Ateles), in which the tail

appears to possess the greatest amount of prehensile power. They often suspend the

whole weight of the body upon the tail alone, and its delicacy is said to be so great

that the animals can pick up small objects with it. The Spider Monkeys are destitute

of thumbs on the anterior limbs . The Howling Monkeys (Mycetes) are also remarkable

members of this family. In these animals the hyoid bone and thyroid cartilage are of

immense size, and the former constitutes a bony case, which receives a large pouch

communicating with the larynx. It is by the reverberation produced by this appa-

ratus that the Howling Monkeys produce those tremendous sounds from which they

have received their name, and which, when heard in the heart of the forest, are said to

have a most appalling effect. According to Humboldt, they can be heard at a distance

of nearly a mile. Many of the specics, in which the tail is but slightly prehensile,

have that organ clothed with long hairs ; but in some of them its extremity is naked

beneath

The Catarrhina form only a single family,-that of the Simiida, or Old World

Apes. In this family the dentition is the same as in Man, except the prominence of

the incisors and the great size of the canines ; the total number of teeth is thirty,

arranged as in the Marmosets. The molars are nearly cubical, with the tubercles of

the crown blunt. The tail is very variable in length, but never prehensile ; in some

species it is entirely deficient. Cheek pouches and callosities exist in nearly all the

species. The thumbs are well developed on all the extremities, except in the genus

Colobus, in which the anterior thumbs are wanting. All the animals of this family

feed principally upon fruits and seeds, but they occasionally also feast upon small

animals of different kinds and birds' eggs.

Of the Long-tailed Monkeys with cheek pouches and callosities, those forming

the genus Semnopithecus are confined to the south of the Asiatic continent and the

Indian islands. Amongst these we may notice the Hoonuman or Sacred Monkey of

the Hindoos ( S. Entellus) , which is regarded with such veneration by the natives of

India, from a superstitious notion that it is a " metamorphosed prince," that killing

one of them is a capital crime. As might be expected, this treatment has been exceed-

ingly favourable to the multiplication of the species, which exists in such numbers in

India as to be a complete pest, from its destroying such quantities of fruit. Another

species of this genus is the Proboscis Monkey (S. larvatus), a large Monkey which

inhabits Borneo, and is remarkable for having the nostrils placed beneath a very pro-

minent arched snout, which looks like a caricature of the Roman variety of that

feature. The cheek pouches are but slightly developed in the Semnopitheci, but the

structure of the stomach is very singularly complicated.

Nearly allied to the preceding is the genus Colobus, of which the species are con-

fined to Africa. They are distinguished by the absence of thumbs on the anterior

limbs. Their hair is very long, and the skins of some species inhabiting Western

Africa are much used as furs. Most of the African Monkeys belong to the genus

Cercopithecus, in which the cheek pouches are well developed, and the tail is at least

as long as the body. They are small, and often rather elegant animals, which, when

taken young, may be readily tamed. The species of the genus Macacus, and its

allies are found for the most part in Asia, but some occur in the north of Africa ;

amongst others the Barbary Ape (Macacus Inuus) , of which there is a colony on the

Rock of Gibraltar ; these are the only Wild Quadrumana in Europe . In this species
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the tail is reduced to a very small size, and in an allied species, the Cynopithecus

niger, this organ is entirely wanting.

This animal appears to lead to the Baboons (Cynocephalus, etc.) , in which the tail is

always short, and often rudimentary, the head very large, with the jaws prolonged

like those of a dog, and the callosities of great size, and usually adorned with the

most brilliant colours . The Baboons, which are all inhabitants of Africa, are amongst

the fiercest and most disgusting of the Quadrumana. They are of large size and immense

strength, and in their disposition they are generally exceedingly vicious, although

instances of their being reduced to a tame condition are not wanting. The Mandrill

(Papio Mormon) is one of the largest of the Baboons and attains nearly the height of

a man. In this species, and in the Drill (P. leucophæa) , there is a strong ridge on each

cheek, which is covered with a nakid skin ; in the Drill this is black, but in the

Mandrill it is of a most brilliant azure blue.

The highest group of the Quadrumana is that in which the animals are destitute

alike of tails and cheek pouches ; these are called the Anthropomorphous Apes,

from their making the nearest approach to the human species. The species of these

large Apes are found in the forests of Africa and Asia, where they live in flocks, and

some of them even make a sort of shelter amongst the branches of the trees. Their

arms are always long in proportion to their hind limbs, and this is especially the case

in the Orang-Outan (Simia Satyrus) and the Gibbons (Hylobates) of the East, in

which the arms are so long as to reach the ground when the animal is upright. The

Gibbons have callosities on the buttocks, which is not the case in the Orang. The

Chimpanzees (Troglodytes) are the most anthropomorphous of the Apes, and in the

young state the skull and brain approach more closely to the human form than in any

other mammal. The difference is, however, sufficiently marked, and continues

increasing with the age of the animal, by the constant production of the jaws, until

the head almost resembles that of one of the Baboons, to which the adult Chimpanzees

scarcely yield in fierceness.

The common Chimpanzee (T. niger) is a large animal, measuring as much as five

feet in height ; it was formerly confounded with the Orang. A second species of

Chimpanzees has been recently discovered on the west coast of Africa, which has been

described as the type of a second genus under the name of Gorilla, the denomination

applied by Hanno the Carthaginian voyager, some two thousand years ago, to one or

other of these specias. The Gorilla is said to measure six or seven feet in height

when adult, and as its strength is in proportion to its gigantic stature, it is a most

formidable animal, particularly as the male always attacks a man when he sees him.

ORDER XIV. BIMANA.

The last and highest order of the Mammalia includes only the human species. By

Linnæus it was amalgamated with the Monkeys and Bats in his order Primates ; sub-

sequent writers separated it under the above denomination, and some even refused to

allow the human race to enter the zoological series at all . Some modern zoologists,

however, have recurred to the views of Linnæus so far as to have revived the order of

Primates for the reception of Man and the Quadrumana, holding that the highest of

the latter tread so closely upon the heels of humanity that it is not easy to draw the

line between them. This view is also held by the advocates of the theory of the

progressive development of animals , whose object, of course, must be to lessen as

much as possible the distance between the most anthropomorphous Apes and the
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human race ; but any one who will compare an Orang or Chimpanzee with a Man

will at once see that the differences in organization are so great, that it would require

many steps of progressive development to pass fromthe one to the other. Inde-

pendently of the great bulk of the brain, and the consequently increased size of the

skull in the human species, the bones of the face are much smaller in proportion and

less prominent, the teeth are more even, and form a continuous row in each jaw.

The arms are much shorter than in the highest Apes, and the thumb is much longer in

proportion to the fingers, and endowed with a greater degree of opposability and power

of motion ; and the hand is consequently adapted for a greater variety of purposes.

But it is in the adaptation of the hind limbs solely to the purposes of terrestrial

progression that we find the greatest difference between Man and the Apes . In the

latter these members are shorter than the arms, and always furnished with an oppo-

sable thumb; the animals never walk upright from choice, and when they do their

gait is awkward and hobbling, from their inability to apply the whole sole of the foot

to the ground. In Man, on the contrary, the development of the posterior members is

carried to a great perfection, the thigh especially being longer and more powerful in

proportion than in any other animal ; the flat sole of the foot affords a firm base, and

the anterior members are thus left free for the performance of those multifarious

offices to which Man is undoubtedly indebted for the whole of his physical superiority

over all other created beings.
•

The preceding remarks are only intended to show that although physically Man

must be regarded as belonging to the class Mammalia, there are sufficient differences

to warrant us in keeping him quite separate from the Quadrumana. In other respects

the natural history of Man is so mixed up with considerations not strictly of a

zoological nature, that we shall follow the example of those who, for various reasons,

have excluded our species from their treatises on zoology, more especially as one of

the most important branches of the subject, the " Varieties of Man," has already

been ably treated of by Dr. Latham in the first volume of this series.

W. S. DALLAS.
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AARDVARK, 726.

A

Aardwolf, or earthwolf, 752.

Abdominalia (Lat. abdomen the belly), a group

of physostomatous fishes, 295, 297.

Acaleph (Gr. akalephe a nettle) , class of the,

66, 67.

Acanthocephala (Gr. akantha a spine, and

kephale a head) , an order of parasitic

worms, 91 .

Acanthocinus speculifer (Gr. akantha a spine,

and Lat. "mirror-bearing" ), a species of

coleopterous insects , 217.

Acanthodida (Gr. akantha a spine), a family

of fossil ganoid fishes, 339.

Acanthoptera (Gr. akantha, and pteron a fin) ,

a sub-order of bony fishes, 310 .

Acanthopterygii (Gr. akantha, and pterur a

fin) , a group of pharyngognathous fishes,

308.

Acanthurus chirurgus (Gr. akantha, and oura

thetail ; Lat. "a surgeon"), the surgeon fish,

319 ; A. phlebotomus (4. and Gr. " blood-

letting" ), 319.

Acanthylis pelasgia (Gr. akantha, and hule

wood), the American chimney swift, 612.

Acarina (Gr. akari a mite ), an order of the

Arachnida, 132 ; their organization, ib.;
divided intonumerous families-the Lingua-

tulidæ , the Simoneidae, the Macrobiotide,

Acarida, the Ixiodide, the Hydrachnidæ,

the Oribatida , the Bdellidae, and the Trom-

bidiidae (which see) , 133, 135.
Acaridæ, a family of the Arachnida, 134.

Acarus domesticus, representation ofthe, 134.

Accentor alpinus, the Alpine accentor, 577 ;

modularis, the hedge sparrow, 577.

Accipiter nisus (Lat. accipiter a hawk, and

nisus, a sparrow hawk), the sparrow hawk,

628 , 629 ; A. virgatus (A. and Lat. " streak-

ed "), the besra, an Indian hawk, 629.

Accipitrinæ (accipiter) , the sparrow hawks, a

sub-family of birds, 628.

Acerina vulgaris, the ruffe, a species of perch,

314.

Acineta, forms of the Vorticella (Gr. akinete

fixed) , 37.

Acipenserida (acipenser), the sturgeons, a

family of ganoid fishes, 341.

Acipenser helops (Lat. acipenser a sturgeon,

and helops a kind of fish) , 342 ; A. huso, the

beluga, or isinglass sturgeon, 342 ; A. ru-

thenus, 342 ; A. sturio, the common stur-

geon, 342.
Acherontia Atropos (Gr. "Acheron," and

"one of the Fates" ), the Death's-head

moth, 200.

Achetina (Lat. achete grasshoppers), a family

of orthopterous insects, 171 .

Acheta domestica ( Lat. " the hearth cricket" ),

a species of orthopterous insects, 171 ; A.

campestris ( Lat. " the field cricket) , 172.

Acrocerida (Gr . akros, and keras a horn), a

family of dipterous insects, 191 .

Actinia (Gr. aktia a ray of the sun), their

habits and natural history, 66, 67 ; section

of one, 67.
Actinia crassicornis (Gr. A. and Lat. "thick-

horned "), voracity of the, 62 ; A. mesem-

bryanthemum (Gr. A., and mesambryanthe-

mum the name of a flower) , representation

of the, 56 ; A. parasitica ( Gr. A., and Lat.

"parasitic"), habits of the, 62.
Actiniada (Gr. " sea anemones") , a family of

the Polypes, 61 , 62 ; Ellis's account of the,

ib.; their extreme tenacity of life, 62, 63.

Aculeata ( Lat. aculeus a sting or prickle) , a

group of hymenopterous insects , 203 ; di-

vided into four tribes-the Heterogyna , the

Fossoria, the Diploptera, and the Anthophila

(which see), 208 , 212.

Addax antelope, 717.

Addrenidæ, a family of hymenopterous in-

sects, 210.
Adelarthrosmata ( Gr. adelos hidden, arthros

articulation, and soma the body) , an order

of the Arachnida, 132 ; their organization ,

135 ; divided into three families-the Pha-

langidæ, the Cheliferida, and the Solpu-

gidæ , 136 .

Adjutants, 461 .

Eolidida (from Eolis), a family of gastero-

podous mollusca, 256.

Eolis, the genus, 257.

Epyornis maximus (Gr. aipus immense,

ornis a bird; Lat. very large"), an ex-

tinct cursorial bird, 474.

Equoride ( Lat. æquor the sea) , the family, 72.

Agami, 470.
Agamidæ, a sub-family of lizards, 395, 396.

Agelaius phoeniceus (Gr. agelaios gregarious,

and Lat. "red"), the American red-winged

starling, 437.
Aglossa pinguinalis (Gr. " wanting a tongue,"

and Lat. "pinguid ") , a species of lepidop

terous insects, 195.

Agoutis, 632.
Ailurus fulgens (Gr.aiollo to shake, and oura

the tail ; and Lat. " splendid ") , the wah,

657.
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Air-bugs, 196.

Air-tube of insects, 144.

Alauda arborea (Lat. "the tree lark" ) , the

wood lark, 445 ; A. arvensis (Lat. " the field

lark"), the sky lark, 444.

Alaudin (alauda) , the larks, a sub-family of
the finches, 444 .

Alca impennis (alca, and Lat. "wingless"),

the great auk, 430.

Alcedinida (alcedo) , the kingfishers, a family

of fissirostral birds, 500.

Alcedininæ, the sub-family of typical king-
fishers , 501 .

Alcedo alcyon (Lat. alcedo the kingfisher, and

Gr. halcyon the kingfisher) , a species of

kingfisher, 602 ; A. ispida ( 4. and Lat.

"rough" ), the common kingfisher, 501 .

Alces palmatus ( Lat . alces the elk, and "pal-
mated"), the elk, 609.

Alcidae (alca) , the auks, a family of swimming
birds, 429.

Alcyonida (Gr. alkyonium) , the family, 53 ;

their different popular names, 53, 54.

Alcyonium (Gr. hals the sea , and kuo to hatch) ,

representation of the, 53 ; A. poculum (Nep-

tune's cup) , a species of alcyonium , 54.

Alectrurina (alectrurus) , a sub-family of the
flycatchers, 461.

Alectrurus (Grälector a cock, and oura a tail),

the genus, 461.

Alectrurus tricolor (A. and Lat. " three-

coloured ") , 461 .

Alligator Mississippensis, the Mississippi alli-

gator, 405.

Alligators, 405.

Alpaca, 605.

Amadavade, 543.

Alternation of generations, theory of the, 70,

270.

Alucita hexadactyla (Lat. ale wings, and Gr.

" six-fingered "), a species of lepidopterous

insects , 195.

Ambergris, 681 .

Amblyopsidae (Gr. amblus dull, and ops sight),

a family of physostomatous fishes, 297.

Amblyrhynchus cristatus (Gr. amblus blunt,

and rhunchos the nose ; Lat. " crested "), a

species of lizard , 396 .

Ameiva (native name) , a genus of lizards, 393 .

Ameivida (ameira) , the family, 392 .

Ametabola ( Gr. " wanting transformation" ),

a sub-class of insects, 158 ; their structure
and habits, ib.; divided into orders-the

Anoplura, the Mallophaga, and the Thysa-
nura, 151 , 153 .

Amia (Gr. amia, the name of a fish) , a genus

of bony ganoid fishes, 337 , 338.

Amiida (amia), the family, 338 .

Ammodytes lancea (Gr. ammos sand, and dutes

a diver or penetrator ; and Lat. “ a lance") ,

the small sand lance, 305 ; A. tobianus, the

great sand lance, 305.

Ammodytidae (ammodytes) , a family of spine-
less osseous fishes, 305.

Ammophila sabulosa ( Gr. and Lat. " sand-

loving" ) , a species of hymenopterous in-
sects, 209.

Ammonitidae (from Ammon, the ram's-horned

god of theEgyptians) , a family of the cepha-

lopodous mollusca, 266.

Ammonites, a genus of cephalopodous mol-

lusca, 266 ; A. nodosus (4. and nodosus

knobby) , the species, 265.

Amaba (Gr. amorbos changing), a genus of

the rhizopoda, 24 ; A. diffluens (Gr . amoibos
and Lat. diffluens flowing every way), a

species of the class rhizopoda, 19, 20 .

Ammotragus tragelaphus (Gr. ammos, and

tragos a goat, and Gr. tragos and elaphos a

stag) , the aoudad, a species of sheep, 719.

Amorphous (Gr. a and morphe wanting form),
13 .

Ampelida (ampelis ) , the chatterers, a family

of dentirostral birds , 51 .

Ampelinæ , the sub-family of the typical chat-

terers, 553.

Ampelis (Gr. ampelos a vine) , the genus, 553 ;

A. Carolinensis ( A. and Lat . " of Carolina" ,

the cedar bird, 554 ; A. garrula (A. and Lat.

" chattering") , the Bohemian chatterer, or

waxwing, 554.

Amphidesma (Gr. amphi about, and desmos a

ligament), valves of the, 241.

Amphioxus lanceolatus (Gr. amphi at both
ends, oxus acute, and Lat. " lance-

shaped" ), a species of fish, 292.

Amphipneusta (Gr. " double breathing" ), an

order of the batrachia, 361.

Amphipoda (Gr. amphi, and podes feet), an
order of crustaceans, 119 ; their structure,

ib.; includes two families-the hyperida

and the gammaridæ , 119.

Amphisbaenidae (Gr. amphis in opposite diree-

tions, baino, to go) , a family of lizards,
390.

Amphisyle (Gr. amphi at both ends) , a genus

of trumpet fishes, 311.

Amphiuma tridactylum (Gr. amphi about,
and treis three, daktulon a toe) , a species

of tailed batrachian , 363.

Amphiumide (Amphiuma) , the family, 363 .

Ampullaria (Lat. ampulla a vase) , representa-

tion ofthe, 253.

Anabas scandens ( Gr. anabaino to ascend, and

Lat. " climbing" ), the climbing perch, 324.

Anabatida (anabas), a family of spiny fishes,
324.

Anableps tetrophthalmus (Gr. anablepo to

look up, tetra four, and opthalmos an eye),

the four-eyed loach, 304.

Anacanthina (Gr. an negative, and akanthinos

spiny) , a sub-order of osseous fishes, 305.

Anarrhicas lupus ( Lat. lupus a wolf), the wolf

fish, 327, 328 .

Anas boschas ( Lat. anas a duck, and boschas a

duck), the wild duck, 445.

Anastomus (Gr . ana up, and stoma the

mouth) , a genus of storks , 460 , 462 ; A.

lamelliger ( 4. and Lat . "bearing plates" ),

the open bill, 462.

Anatidae (anas) , the ducks, a family of

swimming birds, 441.

Anatinæ ( anas), the sub-family of the typical

ducks, 444.

Anchovy, 298.

Angler, a species of fish, 329.

Anguillulidae (Lat. anguis a snake), eels of

paste, &c. , 92.

Anguis fragilis (Lat. anguis a snake, and

fragilis brittle), the slow-worm, a species of
lizard, 391 .

Ani, 502.

Anilocerus, the wood -louse, representation of
the, 111.

Animalcules of the porifera, their voracity,

27.
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Animals, on the study of, 8, 269 ; the uni-

versality oftheir existence, 9 ; their primary

divisions, 11 , 18 et seq.; their general cha-

racteristics, 18.

Anisodactyla (Gr. anisos unequal, and dactulon

a toe) , a section of the pachydermatous
mammalia, 687.

Annelida ("the red-blooded worms" ) , 95, 102 ;

their organization , 103 ; divided into four

orders, 93, 94.

Anobium striatum, the death-watch, 221 .

Anomia, a genus of oysters, 243.

Anomura (Gr. anomos irregular, and oura a

tail ) ; a sub-order of decapod crustaceans,

125 ; their organization, 125 ; various families
ofthe, 125, 126 .

Anonymous animal, 758.

Anoplotherida (Gr. anoplos, unarmed, and

therion a wild beast) , a family of fossil

pachydermata, 694.

Anoplura (Gr. anoplos unarmed, and oura a

tail) , an order of insecta, 158 ; their struc-

ture and habits, ib.; different species, ib.

Anser albifrons (Lat. anser a goose, and albi-
frons " white fronted " ) , the white-fronted

goose, 448 ; A. ferus ( 4. and Lat. " wild "),

the wild goose, 448 ; A. segetum (A. and

Lat. " of cornfields " ) , the bean goose, 448.

Anserinæ (anser) the geese, a sub-family of
the ducks, 447.

Ant-bear, 725.

Ant-eaters, 724; great, 725 ; porcupine, 663.

Antelopes, 713.
Antennæ of various insects, 147.

Anthea cercus (Gr . anthos a flower, ) its vora-

city , 162.

Anthochæra carunculata (Gr. anthos a flower,

chairo to delight in, and Lat. " wattled" ) ,

the wattled honey-eater, 591.

Anthophila (Gr. anthos, and phileo to love) , a

tribe of hymenopterous insects (the bees),
210, 212.

Anthophora (Gr. anthos, and phero to bear) ,
head ofthe, 148.

Anthracidae (Gr. anthrax coal) , a family of

dipterous insects, 191 .

Anthropoides virgo (Gr. "man-like," and

Lat. a virgin" ) , the Numidian crane, 470.
Anthus (Lat. anthus a species of bird) , a

genus of wagtails, 544, 573 ; A. arboreus (A.

and Lat. "belonging to trees" ) , the tree
pipit, 573 ; A. petrosus (A. and Lat.

" rocky"), the rock pipit, 573 ; A. pratensis

(4. and Lat. " belonging to meadows"),
the meadow pipit, 573.

Antilocapra furcifera (antilope and capra;

Lat. furca a fork, and fero to bear), the
prongbuck, 718.

Antelope doria, a species of antelope, 716.

Ant-lion, pitfall of the, 182.

Ants, natural history of, 108, 109.

Ants, white, their natural history and habits,

177, 179.

Ant-thrushes, 568.

Anura (Gr. "without a tail" ) an order of
the batrachia, 314.

Aoudad, a species of sheep, 720.

Ape, Barbary, 776.

Aphaniptera ( Gr. aphanos obscure, and ptera

wings), an order of the insecta ( fleas) , 185.

Aphides (Gr. aphis a plant-louse), a tribe of

the sub-order homoptera, 162 ; their ana-

tomy and distinctive habits, 162, 163 ; honey
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dew of the, 163 ; their singular mode of

propagation, ib.

Apes, anthropomorphous, 777.

Aphis humuli (Gr. A. and Lat. humulus the

hop) , 163 ; A. rose ( Gr. A. and Lat. rosa a

rose), representation of the, 162.

Aphroditida (Gr. Aphrodite a name ofVenus),

family ofthe, 99.

Aphrodita hispida (Gr. A. and Lat. “bristly"),

representation ofthe, 99.

Aphrophora spumaria (Gr . aphros foam, and

phero to bear; Lat. "foaming " ), representa-

tion of the, 164 ; A. infasciata (Gr. 4. and

Lat. "two-banded ") , a species of frog-

hoppers, 164.

Apidae (Lat. apis a bee), the family of true

bees, 211.

Aplacentaria, or aplacental mammalia, 659.

Aplyside (Gr. aplysia, a marine animal) , a

familyofgasteropodous mollusca, 256.
Apoda (Gr. "wanting feet"), an order of the

batrachia, 361 ; a group of physostomatous
fishes, 285.

Apodidae (Gr. apodes wanting feet), the family
185.

Aprasia, a genus of lizards, 390.

Aptenodytes (Gr. apten unable to fly, and

dutes a diver), a genus of penguins, 428.

Apterygida (apteryx), a family of cursorial

birds, 475.

Apteryx (Gr. a. privative, and pteryx a wing),

the genus, 475.

Aquila Bonellii (Lat. aquila an eagle and

Bonellii, in honour of Bonelli, an Italian

naturalist), Bonelli's eagle, 638 ; A. chrysaetos

(A. and Gr. chrusos golden , aëtos an eagle),

the golden eagle, 637 ; A. nævia (4. and

Lat.freckled" ), the rough-footed eagle,
632.

Ara (native name), the macaws, a genus of
parrots, 514.

Aracaris, 518.

Arachnida (Gr . arachne a spider) , a class of

arthropoda, 130 ; their organization , 130,

131 ; the trachearia, the pulmonaria, 132,
136.

Araina (Ara), the macaws, a sub-family of

the parrots, 514.

Araneida, a family of the arachnida, 140 .

Aranea domestica, the common house spider,
139, 140, 141.

Arapunga alba (arapunga, native name, and

Lat. " white" ), the bell bird of Guiana,
553 .

Arca auriculata (Lat. arca a chest, and auricu-

lata eared), a species of lamelli branchiate
mollusca, 245.

Arcacea (Lat. arca) , a tribe of the mollusca,

244.

Arcellida (Lat. area) , the family, 21 .

Arctomys (Gr. arctos a bear, and mus a mouse) ,

a genus of squirrels, 739 ; A. bobac, the

bobac, 739 ; A. ludovicianus, the prairiedog,

739; A. marmota, the marmot, 739.

Ardea cinerea (Lat . ) , the gray heron, 463.

Ardeida (Ardea) , the herons, a family of wad-

ing birds, 458.

Ardeinæ (Ardea), the sub-family of typical

herons, 462.

Arenicolica ( Lat. arena sand, and colo to in-

habit), the common lob-worms, 99.

Arenicola piscatorum ( A. and Lat. " of fisher-

men"), representation of, 99.
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Argonaut (from the Gr. Argonauts) , shell of
the, 22.

Argali, a species of sheep, 721.

Argonautida, a family of cephalopodous mol-

lusca, 289.

Argonauta Argo, a species of the Argonautida ,
269.

Argulidae (dim. Gr. argos quick) , the family,

114; A. foliaceus (4. and Lat. " leafy " ) , the

species, 114.

Argus giganteus ( Argus proper name, and Lat.

gigantic" ), the Argus pheasant, 489.

Argynnis Paphia, a species of lepidopterous in-

sects, 202.

Argyroneta aquatica (Gr . arguros silver, and

aquatica belonging to the water) , a species
of Arachnida, 141 .

Armadillopustulatus (Lat . armatus armed, and

Lat. "pustuled "), representation of the,
121 .

Armadillo, great, 726 ; Armadillos, ib.

Arnee, a variety of the buffalo, 722.

Artemia salina ( Artemis, one of the names of

Diana, and Lat. " saline") , the species in

different stages of growth, 126.

Arthropoda (Gr. arthros a joint, and podes

feet) , a sub-division of the Articulata, 23 ;

their general characteristics, ib .; divided

into four classes-the Crustacea, 105 ; the

Arachnida, 130 ; the Myriapoda, 142 ; and

the Insecta , 145.

and

Articulata (Lat. articulas a joint) , the third

great division of the animal kingdom, 13, 85 ;
their nervous system, 14, 15 ; divided into

Sub-divisions, Classes, Sub-classes,
Orders. Classes I. to IV. Vermes, 86, 105 ;

Class V. Crustacea, 106, 129 ; Class VI . Arach

nida, 130, 142 ; Class VII . Myriapoda , 142,

145 ; Class VIII. Insecta, 145 et seq.

Arvicola agrestis (Lat. arvum a ploughed field,

colo to inhabit, and agrestis belonging to

fields) , the short-tailed field mouse, 734 ;

A. amphibia (4. and Lat. "amphibius"),
the water rat, 734.

Ascaris (Lat. the " round-worm"), 92 .

Ascidiae (Gr. askidion a small leathern bottle) ,

an order of molluscoids, 236 ; divided into

four families--the Botryllidae , the Clavel-

linidæ , the Ascidiidae , and the Pyrosomatidæ ,
237.

Ascidiidae, a family of molluscoids, 236.

Asellida , the family, 121.

Asiphonata (Gr. " without a tube") , an order

of bivalve mollusca, 242 ; comprehends the

oyster, the mussel, &c., 243, 245 ; divided

into different tribes-the Aviculacea, the

Arcacea, the Mytilacea, and the Unionacea,

244, 245.

Aspergillum vaginiferum, the watering-pot

shell, 217, 248.

Aspidophorus Europeus (Gr. aspis a shield, and

phero to bear), the armed bullhead, 312.

Ass, 697.

Astacidae (Lat. astacus a lobster) , a family of

the order decapoda, 34, 124.

Astacus fluvialis, the cray-fish, 124.

Asterid (Gr. " star-fish" ), order of the , 22.

Asteroida (Gr. aster a star, and eidos re-

semblance), an order of the Polypi, 41;
their organization , 42 ; divided into four

families the Tubiporida, the Alcyonidae,
the Gorgonidae, and the Pennatulidæ,

63, 65.

Astomata (Gr. a and stoma wanting a mouth),

a class of the infusoria, 33.

Astræidæ (Gr. Astræa), a family of the poly-
pes, 61.

Astra viridis (Gr. 4. and viridis green), a

genus of polypes, 61.

Astur Nova Hollandia, the Australian white

hawk, 629 ; A. palumbarius, the goshawk,

628, 629 ; A. trivirgatus, 630.

Ateles (Gr. " imperfect" ), the American spider

monkeys, a genus of monkeys, 776.
Athalia centifolia , the black eaterpillar, 204.

Athene (Gr . " Minerva"), a genus of owis,

624 ; A. cunicularia (A. and Lat. cuniculus

a burrow) , burrowing owl, 624, 740 ; A. seu-
tulata (A. and Lat. scutulata wrought ,
624.

Atherina presbyter (Gr. atheires delicate) , the

sand smelt, 324.

Atherura (Gr. atheires delicate, and oura a

tail ) , a genus of porcupines, 732.

Atlanta Keraudreni, a species of gasteropodous

mollusca, 255.

Atolls, formation of, 58.

Atropos pulsatorius (Gr. Atropos, one of the

Fates, and Lat. pulso to tick) , a species of

neuropterous insects ( the death-watch) , 179.

Atta cephalotes, the visiting ant, 109.

Auchenia (Gr. auchen the neck), the llamas, a

genus of ruminants, 704 ; A. glauca, the

llama, 704 ; A. guanaco, the guanaco, 705;

A. paco, the paco or alpaca, ib.; A. vicunia,

the vicugna, ib.

Auk, great, 431 ; little, 432.

Aulostomida ( Gr. aulos a pipe, and stoma the

mouth) , a family of spiny fishes, 311.

Auriculidae (Lat. auricula the ear), a family of

the gasteropodous mollusca , 262.

Aurochs, 722.

Autophagi ( Gr. autos self, and phago to feed),

a section of the class of birds, 429.

Aves (Lat. " birds"), the class of birds, 413 ;

their skeleton , 413-418 ; feathers, 418-421 ;

bills, 421 ; feet, 422, 423 ; digestive organs,

423 ; circulation and respiration, 425 ;

nervous system and organs of the senses,

425; reproduction, 426 ; migrations, 427.

Aviculacea (Lat. aricula a little bird) , a tribe

ofthe mollusca , 244.

Avocet, 458.

Axolotl, 362.

Aye-aye, 772.

Aythya ferina, the pochard, 445.

Aythya vallisneria, the canvas-Lacked duck,
414.

Babblers, 564.

Baboons, 777.

B

Babyrussa alfurus, the babyrussa, a specics of
pig, 697.

Bacteria fragilis ( Gr. baktron a cane, and Lat.

" fragile ") , 172.

Badger, 756.

Balæna ( Lat. " a whale") , a genus of whales,

the true whales , 677 ; B. Australis ( B. and

Lat. " southern" ) , the southern whale, 650 ;

B. mysticetus ( B. and Gr. mustis, and ketos

a whale), the Greenland whale, 677.

Balanidae (Gr. " sea-acorns "), family ofthe,
112.

Balaninus nucum, the nut-weevil, 217, 218.

Balanus ( Gr. balanos an acorn) , shells of the,
2.
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Baleniceps rex (Lat. "whale-headed," and

rez a king), a species of heron, 464.

Balænidæ (Balana), the whalebone whales,

677 .

Balaenoptera (Balana, and Gr. pteron a fin),

the fin-backed whales, a genus of cetacea,

677, 678 ; B. boops (B. and Gr. "ox-eyed "),

the rorqual, 770 ; B. musculus (B. and Lat.

musculus, a species of whale, 678.

Balearica pavonina (Lat. Baleares, the islands

of Majorca, Minorca, &c., and pavonina,

peacock-like), the crowned crane, 470.

Baleen, or whalebone, 677 ; Balistes, a genus

of plectognathous fishes, 332 ; B. geographi-

cus, ib.; B. penicilligerus (Lat. penicillus a

pencil and gero to bear), ib.

Bandicoot rats, 669.

Barbets, 509.

Barbus vulgaris (Lat. barba a beard) , the com-

mon barbel, 303.

Barnacle, representations ofthe, 111 , 112.

Barrier reefs, formation of, 58.

Basiliscus Americanus (the " American basi-

lisk") , a species of lizard, 395.

Basilosaurus (Gr . basileus royal, and sauros a

lizard) , a genus of fossil cetacea, 685.

Bassaris astuta ( Gr. bassara a fox, and Lat.

"cunning"), a species of civet, 753.

Basse, 314.

Bat, long-eared , 766 ; great, 767 ; horse-shoe,

767; vampyre, 768 ; kalong, 769.

Bat-lice, 387.

Bathyergus maritimus (Gr. bathus deep, ergo

to work, and Lat. " maritime" ) , 736.

Batrachia (Gr. batrachos a frog) , the second

class of vertebrata, 356 , their skeletons, 356,

357 ; nervous system, 357 ; alimentary, cir-

culatory, and respiratory organs, 357 ; re-

production and metamorphoses, 359.

Bdellida (Gr. bdello to suck) , a family of the

acarina, 135.

Bear, brown, 757 ; black, ib.; grisly, ib.;

jungle, 758 ; sea, 743 ; sun, 758 ; white, ib.

Beaver, 733.

Becards, 559.
Bec, eyes of the, 146 ; its mouth, 148 ; its

sting, 205; larvæ and pupa of the, ib.

Bee-eaters, 599.

Bee-hawk, 642.

Bee-parasites, 213.

Bees, the family of, 211 ; their natural history

and social economy, 212.

Beef-eater, 532.

Beetle, stag, representation of the, 105.

Beetles, eyes of, 147 ; wings of, 252 ; digestive

apparatus of, 153 ; their organization, 205 ;

the various tribes into which they are di-
vided, 215 et seq.

Belemnitidæ (Gr. belemnon a dart), a family

of cephalopodous mollusca, 268 ; fossils of
the, ib.

Belemnite, the genus, 268.

Bell-animalcules, family of the, 35.
Bell bird, 553.

Bellows fish, 311.

Belone vulgaris (Lat. belone a species of fish),

the garfish, 309.

Beluga, a species of sturgeon, 342 ; a species

of porpoise, 683.

Bernicla, a genus of geese, 448.

Beröe punctata, the, 74.

Beroida, the family, 74.

Besra, an Indian hawk, 629,

Bhause, the goshawk, 629.
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Bicelluli (Lat. " double-celled "), a family of

hemipterous insects, 167.

Bighorn, a species of sheep, 722.

Bilateral symmetry (bis and latus, two-sided),
13 .

Bimana, an order of mammalia, 674, 777.
Binomial system of zoology, 10.

Biphora (Gr. bis twice, and phero to bear) , an

order of molluscoids, 237 ; their structure

and habits, 238 .

Bird-lice, 59.

Bird-spiders, 40.

Bird of Paradise, great emerald, 529 ; superb,
ib.

Birgus latro (Lat. "the thief-crab"), a genus

of decapod crustacea, 26.

Bison, European, 722 ; American , ib.

Bittern, 464.

Bivalve mollusk, anatomy of a, 300 ; bivalves,

structure of, 229, 241 , 242 ; boring, 247.
Blackbeetle, its habits, 174, 175.

Blackbird, 566, 567.

Blackcap, 581 .

Blackcock, 478.

Blaps mortisaga (Gr. blapto to injure, and

Lat. " death-warning"), the churchyard

beetle, 220 .

Blatta orientalis (Lat. B. and " oriental "),

174 ; B. Americanus, ib.; B. gigantica , 175.

Blattina ( Lat. blatta a cockroach) , a tribe of

orthopterous insects, 174 ; natural history
ofthe, 175.

Bleak, 303.

Blenniida (blennius), the blennies, a family of

spiny fishes, 307.

Blennius ocellaris (Gr . blennos mucus, and

Lat. " ocellated ") , the ocellated blenny,

328 ; B. pholis (B. and Gr. pholis a scale),

the shanny, 327.

Blenny, ocellated, 56 ; viviparous, 329.

Blesbok, 715 .

Blue bird, 579.

Blister-fly, the, 219.

Boa constrictor (Lat. boa a large kind of

snake) , 388.

Boat-bill, 464.

Boat-tails, 535.

Bocydium globulare, and B. cruciatum , repre-

sentations of the, 164.

Boida (boa), a family of colubrine snakes,
386.

Bombi, the humble bees, 211.

Bombus lapidarius ( Lat. bombusa buzz) , repre-

sentation of the, 211.

Bombycina (Gr . bombyr the silk-worm), a

tribe of lepidopterous insects, 198 ; its great

commercial importance, ib.

Bombyliidae (Gr. tombylias a buzzing fly) , a

family of dipterous insects, 191 .

Bombyx mori, the silk-worm moth, 198 ; B.

cynthia, the Arrindy silk-worm of India, ib.

Bonasia umbellus (Gr . bonasos the bison, and

Lat. "a little shade ") , the ruffed grouse,
478 .

Bonasus (Gr. bonasos the bison) , the bisons,

a genus of oxen , 722 ; P. bison ( B. and Lat.

bison) , the European bison, ib.; B. Ameri-

canus, the American bison , ib.

Bonito, 321.

Bontebok, 715.

Bony pike, 340.

Booby, 437.
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Bopyridæ, a family of crustacea, 120.

Boring bivalves, 247.

Borlasia (Borlase, an English naturalist), a

species of"flat-worm," 90.

Bos taurus (Lat . bos an ox, and taurus a bull),
the common ox, 721 ; B. scoticus, the Chil-

lingham ox, ib.

Boselaphus oreas (Lat. bos, Gr. elaphos a

stag, ), the eland antelope, 713, 716.

Botaurus (Lat. bos, and taurus) , the bitterns, a

genus of the herons, 464 ; B. stellaris, the

common bittern , ib.

Bot-flies , 188.

Bothriocephalus latus (Gr . bothrion a little pit,

and kephale the head ; Lat. latus broad), a

species of cestoid worm, 89.

Botryllida ( Gr. botrys a bunch of grapes), a
family ofmolluscoids , 236.

Botryllus, a genus of molluscoids, 236.

Bovidae (bos), a family of the ruminants ,
713.

Bower birds , 531 .

Brachelytra (Gr. brachys short, and elytron a

case) , a tribe of coleopterous insects, 224.

Brachycera (Gr. brachys, and keras a horn),

a sub-order ofdipterous insects, 188.

Brachypteryx (Gr. brachus short, pteryx a

wing), a genus of ant thrushes, 569 ; B.

montana, 569.

Brachystoma (Gr. brachys, andstoma a mouth),

a family of dipterous insects, 190.

Brachyura (Gr. brachys, and oura a tail) , a

sub-order of the decapod crustaceans, 127.

Bradypodidae (bradypus), the sloths, a family

ofthe edentata, 727.

Bradypus tridactylus ( Gr. bradus slow, pous

a foot, and treis three, dactulon a toe), the
common sloth, 728.

Brama Raii ( Lat. brama a fish, and Raii, in

honour ofJohn Ray) , Ray's bream, 318.

Branchiate worms (Lat. branchia gills ) , 94.

Branchifera (Lat. branchia, and fero to bear),

an order of the gasteropodous mollusca,
256.

Branchipodidae (Lat. branchiæ, and Gr. podes

feet) , family of the, 116.

Branchipus stagnalis (B. and Lat. stagnalis

belonging to a pool) , representation of the,
116 .

Brevilinguia (Lat. brevis short, and lingua the

tongue) a group of lizards, 389.
Brill, 307.

Bruchus pisi (Gr . bruchao to grind with the

teeth, and Lat. pisum a pea) , a species of

rhynchophorous insects, 218.

Brush turkey, 491 .

Brush wattle bird, 591.

Bryozoa (Gr. bryon moss, and zoon an animal),

a class of molluscoids, 232 ; their structure

and habits , 232, 233 .

Bubalus (Lat. " a buffalo") , the buffaloes, a
genus ofoxen, 722 ; B. bubalis, the common

buffalo, 722.

Bubo Bengalensis ( Lat. bubo an owl), a species

of owl, 622 ; B. inaximus, the eagle owl, 621 ;
B. Virginianus, the great American horned

owl, 622.

Bubonina (bubo , the horned owls, a sub-

family of the owls, 621 .

Bucconina (Lat. bucco wide-mouthed) , the

puff birds, a sub-family of the kingfishers,
509, 603.

Bucerida (Lat. bucerus having large horns),

the hornbills, a family of conirostral birds,
521.

Budytes flava, a species of wagtail, 572 ; B.

rayi, the yellow wagtail, 581 .

Bufo calamita (Lat. bufo a toad, and calamita

a frog, or toad , living among reeds) , the

natter-jack toad, 366 ; B. obstetricans, the

accoucheur toad, ib.; B. vulgaris, the com-

mon toad, 365.

Bufonidae (bufo), the family of the toads, 365.
Bugs, 166.

Bulbul, nightingale, 562 .

Bullfinches, 545 ; common, 546 ; pine, ib.

Bullfrog, 339.
Bullheads, 312.

Bullida (Lat. "bubble-shells"), a family of

gasteropodous mollusca, 256.

Buntings, 543 ; cern, ib.; lark, 544.

Buphaga Africana (Gr. bous an ox, phago to

feed on) , the African oxpecker, 532.

Buphagina (buphaga) , a sub-family of the

starlings, 532.

Burbot, 306.

Burying beetle, representation ofthe, 223.

Bush-creepers, 572.

Bustards, 468 ; great, 469 ; little, ib.

Butcher bird , 550 .

Buteo lagopus (Lat. buteo a buzzard, and Gr.

lagos a hare, pous a foot) , the rough-legged

buzzard, 542 ; B. vulgaris, the common buz-
zard, ib.

Buteonine, (buteo) the buzzard, a sub-family
of the hawks, 641.

Butterflies, a sub-order of lepidopterous in-

sects, 195 et seq.; the different species of,

101, 102.

Butterfly, eyes of the, 142 ; head and trunk of
the, 193.

Butterfly, swallow-tailed, transformations of
the, 165 .

Butterfly, the tortoise-shell, 195.

Buzzard, 632 ; common, 642 ; honey, ib.;

moor, 626 ; rough-legged, 642 ; Turkey, 647.

Byrrhida, a family of coleopterous insects,
223 .

Byssus ( Lat. "fine flax") ofthe mollusca, 227,

228; of the mussel , 245.

Cabassou, 726.

Cabrit, 718.

C

Cabbage butterflies, 201 .

Cacatua galerita (cacatua an imitation ofthe
bird's note, and Lat. "tufted" ) , the great

sulphur-crested cockatoo, 510, 512 ; C. sul-

phurea, the smaller sulphur-crested cocka-
too, 512.

Cacatuina (cacatua) , the sub-family of the
cockatoos, 510.

Cæcigenia ( Lat. cacus blind, aud genitus pro-

duced) , a family of hemipterous insects, 167.
Cachalot, 681 ; high-finned, 681.

Cacicus hæmorrhous (cacicus ( barbarous] and

Gr. "bloody") , a species ofstarling, 566 ;

C. icteronotus ( C. and Gr. icteros yellow,

notos the back) , 736.

a
Cactornis scandens (Gr. kaktos a cactus, or

spiny plant ; ornis à bird, and Lat. " climb-

ing" ) , a species of grosbeak, 540.

Cerebing, a sub-family of the sun birds, 596.
Calamarics, 267.

Calamodyta (Gr. kalamos a reed, dutos en-
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tering) , a genus of warblers, 582 ; C. arun-

dinacea ( C. and Lat. " belonging to reeds" ),

the reed warbler, 582.
Calamophilus biarmicus (Gr. kalamos, and

phileo tolove), the bearded tit , 575.

Calandra granaria, the corn-weevil, 217.
Calepteryx virgo (Gr. kalos beautiful, and

pteryx a wing, Lat . a virgin) , a species of

dragon-fly, 182 .
Calianiridæ, the family, 65.
Callas cinerea (Gr . kallaion a wattle, and

Lat "gray"), the New Zealand crow, 524.

Callaatina (Callaas) the tree crows, a sub-

family of the crows, 524.
Callichroma moschata (Gr. kalos beautiful, and

chroma colour) , a species of coleopteris in-

sects, 217.
Callide , a genus of hemipterous insects, 167.

Calling crabs, 129.
Callionymus, the dragonets, a genus of gobioid

fishes , 326 .Callocephalon galeatum (Gr . kalos beautiful,

kephalethe head, and Lat. " helmeted") , the

galeated cockatoo , 510 .
Callorhynchus australis (Gr. kalos goodly,

rhunchos a nose ; and Lat. " southern"), the

southern chimæra, 346.
Calenas nicobarica (Gr . kalos beautiful, oinas

a dove) , the nicobar pigeon , 497.

Caltetepon , a species of lizard, 393.
Calyptomena viridis (Gr . kalypto to conceal,

and Lat. "green" ), a species of manakin,

555.
Calyptorhynchus (Gr. kalypto to conceal,

rhugchos, the beak) , a genus of cockatoos,

512 ; C. Banksii ( C. and Banksii, in honour

ofSir Joseph Banks) , the Banksian cockatoo ,

511.
Calymene Blumenbachii, a genus of fossil Tri-

lobites, 116 .
Calyptræidæ ( Gr . kalyptra a head-covering),

a family of the gasteropodous mollusca, 258.

Camel, 701 ; Arabian, 703 ; Bactrian, 701 , 704.

Camelidae (Camelus) , the camels, a family of

the ruminants, 701 .

Camelopard , 711.
Camelopardali

s giraffa , the giraffe, 711 .

Camelopardida , the family, 711.
Camelus (Lat. "a camel), the genus, 601 ; C.

dromedarius , the Arabian camel, 701 , 703 ;

C. Bactrianus, the Bactrian camel, 701 , 704.

Campephagina ( Gr. kampe a caterpillar, and

phago to feed on) , a sub-family of the chat-

terers , 552 .

Canary bird, 543 .
Cancroma cochlearia (Lat. cancer a crab, and

cochleare a spoon ) , the boatbill, 464.

Cancer Pagurus, representation of the, 128 .

Canceridae ( Lat. cancer a crab) , a family of the

decapod crustacea, 428 .
Canidae (Canis) , the family of the dogs, 745 ;

C. aureus (Lat. canis a dog, and aureus

golden) , the jackal, 746 ; C. familiaris, the

domestic dog, 745 ; C. lupus ( C. and Lat. " a

wolf") , the wolf, 746 ; C. mesomelas (C. and

Gr. mesos the middle, melas black) , the

black-backed jackal, 746 ; C. nubilus ( C.

and Lat. " cloudy"), the American black

wolf, 746.

Capercailzie, 477.
Capito (Lat. "having alarge head"), a genus

of woodpeckers, 509 ; capitonina ( Capito),

the barbets, a sub-family ofwoodpeckers, 509.

Capra ægagrus (Lat. capra a goat, and Gr.

aigagros, a wild goat ), the Caucasian goat,

719 ; C. hircus (C. and Lat. hircus a he

goat), the goat, 718 ; C. ibex ( C. and iber, an

ibex) , the common ibex, 719; C. Jemlahica,

the Jemlah goat, 719 ; C. Jharal, the Jharal

gout, 719 ; C. Pyrenaica, the Pyrenean ibex,

719.
Capreolus capræa (Lat. capræa a roe), the

roe, 709.
Caprellida ( Lat. caprella a tendrilled branch),

a family ofcrustaceans, 119.
Caprella Phasma, representation ofthe, 114.

Caprimulgida ( Caprimulgus) , the goatsuckers,

a family of fissirostral birds, 613 ; Caprimul

ginæ , the sub-family, 613.

Caprimulgus Carolinensis (Lat . capra a goat,

mulgeo to milk, " of Carolina" ) , the chuck-

will's-widow, 615 ; C. Europaeus, the com-

mon goatsucker, 614 ; C. vociferus, the

whip-poor-will, 615 .
aCapromys (Gr. kapros a boar, and mus

mouse), a genus of sand rats, 735.

Carabus (Lat. " a lobster"), parts ofthe mouth

of the, 147 ; a genus of coleopterous insects,

225.

Caracal, 751.

Caracaras, 643 .
Carcharida (Carcharias), the family of the

true sharks, 343.
Carcharias glaucus (Gr . karcharos rough, and

Lat. " bluish" ) , the blue shark, 348 ; C. vul-

garis, white shark, 348 ; C. vulpes ( C. and

Lat. " a fox"), the fox shark, 349.

Carchesium , the genus, 38.
Carcinus Mænas, the common small crab, 127,

128.
Cardiacea (Gr. kardia the heart) , a tribe of

the mollusca, 246.
Cardinalis virginianus, the cardinal grosbeak,

540.
Cardisoma carnifex (Gr. kardia, and soma the

body ; Lat. "an executioner" ) , habits ofthe,

129 .
Cardium Junona (Gr. kardia) , a species of

mollusca, 246 ; C. edule, the cockle, 246.

Carduelis canaría (Lat. carduelis, probably the

goldfinch) , the canary bird, 543 ; C. elegans,

the goldfinch, 542 ; C. tristis ( C. and Lat.

"sad"), the yellow bird of America, 551.

Cariama cristata (Cariama [ native name], and

Lat. " crested"), the cariama, 470.

Carinaria (Lat. carina a boat) , a genus of gas-

teropodous mollusca , 255 .
Carnivora (Lat. caro flesh, voru to devour) , un

order of mammalia, 674, 744 .

Carp, a family of fishes ( Cyprinidae ) , 103.

Carpenter-bee, 201.

Carrancha, 643.

Carrion crow, 518 .

Carrion-eating beetles, 223.

Cassidida (Lat. cassis a helmet) , a family of

coleopterous insects (helmet-beetles) , 217.

Cassida viridis (Lat. C. and viridis green ) , re-

presented in its various states, 217.

Cassidulidae (Lat. cassis a helmet ) , family of

the , 84.

Cassowary, 484.
Castniidae, a family of lepidopterous insects ,

201.

Castor fiber, the beaver, 733.

Castoridae (Castor), the beavers, a family of

rodents, 733.

3 D
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Casuarius galeatus (Lat.), the crested casso-

wary, 574.

Cat, wild, 750 ; domestic, 750.

Cataphracta (Gr. kataphractos sheathed in ar-

mour) , the triglidæ, a family of fishes, 311 .

Catarrhina (Gr. kata downwards, rhin the

nose) , the old world monkeys, 574, 576.

Caterpillar, head and jaws of the, 194 ; legs of

the, ib.; the leaf-rolling, 196.

Caterpillars, the larvae oflepidopterous insects ,

194, 195 ; of butterflies, 201 .

Caterpillar-eaters, a group of birds, 552.

Cathartes aura, the Turkey vulture, 650.

Catoblepas gnu ( Gr. kata down, blepo to look) ,

the gnu, 717 ; C. gorgon, the cocoon, 717.

Catocala (Gr. kato below, and kalos beautiful) ,

a genus of lepidopterous insects, 198.

Catometopa (Gr. kato, and metopon the face),

a family of the decapod crustacea, 129.

Cats, the family of, 748.

Cattle, 721 ; Chillingham , wild , 721 .

Cavia aperæa, the guinea pig, 732.

Caviare, 342.

Cavicornia (Lat . carus hollow, cornu a horn),

the hollow-horned ruminants, 713.

Cavidæ , the cavies, a family of rodents, 731.

Cavies (cavida ) , 731 .

Cebida (Cebus), a familyof American monkeys,
775.

Cebus hypolemos (Gr. kebos a species of mon-

key, and hupo beneath, leucos white) , the

white-throated sajou, 775.

Cecidomyia destructor (Gr. kekidos high-leap-

ing, and myia a fly ; Lat. " destroyer" ) , a

species of dipterous insects, 192 ; C. tritici

(C. and Lat. " of wheat" ) , 192.
Cedar bird, 555.

Celestus occiduus, the galliwasp, a species of

lizard, 391.

Cell, the simplest element of organic life, 11 .
Cells of the sponge , 26.

Centetes (Gr. kenteo to prick) , the tanrecs, a

genus ofhedgehogs, 764.

Centipede (Lat. centum a hundred, and pedes

feet), its organization , 13.

Centriscus scolopax (Gr. kentron a spine, and

Lat. scolopar a snipe) , the sea snipe, 311.
Centropus (Gr. kentron a spur, and pous a

a foot), a genus of cuckoos, 504.

Cephalaspida (Gr . kephale the head, and aspis

a shield ) , a family of fossil ganoid fishes , 341 .

Cephalemyia ovis (Gr. kephale the head, and
myia a fly; Lat. oris of the sheep) , a species

of dipterous insects , 188.

Cephalolophus pygmæus (Gr. kephale and

lophos a tuft, and Lat. " diminutive"), a

species of antelope, 713, 716 ; C. sylvicultrix

(C. and Lat. " a dweller in woods" ), the

bush antelope, 716.

Cephalopod, embryo of a, 264.

Cephalopoda (Gr. kephale a head, and podes

feet), the highest class of mollusca, 22, 263 ;
their structure and anatomy, ib.

Cephalopodous mollusca, 22.

Cephalophora (Gr. " head-bearers"), a class

of mollusca, 246.

Cephalopterida (cephaloptera), a family of

rays, 355.

Cephaloptera giorna (Gr . kephale and pteron a

fin) , a species of ray, 356.

Cephalopterus ornatus (Gr. kephale and pteron

a wing, and Lat. " adorned ") , the umbrella
bird, 552.

Cepolida , the family of the ribbon fishes, 323.

Cephalothorax of the arachnida (Gr. kephale

the head, and thorax the breast) , 120.

Cerastes Hasselquistii (Gr. kerastes a horned

snake), the Egyptian horned snake, 382.

Cercaleptes caudívolvulus (Gr. kerkos and

leptos thin ; and Lat. cauda the tail, and

volvo to coil) , the kinkajou, 759.
Cercolabes (Gr. kerkos the tail, and labe a

grasp) , a genus of porcupines, 733.

Cercoleptidae (cercoleptes) , the kinkajous, a

family of plantigrade carnivora, 759.

Cercopidae, a family of homopterous insects,
164.

Cercopithecus (Gr. kerkos and pithekos anape),

a genus of African monkeys, 776.

Cereopsis Nova Hollandiæ, a species ofgoose,

448.

Cerio is satyra (Gr. keraia a horn, and ornis

a bird ; and Lat. satyrus a satyr ), the tra-

gopan, 487, 489.

Cerithiida , a familyofgasteropodous mollusca,

260 ; Cerithium granulosum, the species,
260.

Cermatiidae, a family of the class myriapoda,
143.

Certhia familiaris, the brown creeper, 588.

Certhida (certhia), the creepers, a family of
tenuirostral birds, 584.

Certhing, the typical creepers, 588.

Cervidae (cervus), the deer, a family of rumi-
nants, 706.

Cervus ( Lat. "a stag" ), the genus ; C. axis

(C. and Lat. aris a kind of deer), the axis

deer ; C. campestris (C. and Lat. " belong-

ing to fields" ) , the guazuti ; C. Cana-

densis, the wapiti ; C. elaphus ( C. and Gr.

elaphos a stag) , the stag or red deer ; C.

porcinus (C. and Lat. like a pig"), the

hog deer, 707, 708 .

Cestoidea (Gr. kestos a girdle, and eidos re-

semblance to) , the order, 87.

Cestracion Phillipsii , the box shark, 350.

Cestraciontidae (cestracion) , a family ofsharks,
350.

Cestum Veneris ( Lat. " girdle of Venus"), 74.

Cetacea, an order ofmammalia, 674 ; herbivo-

rous, 684 ; fossil, 684, 686.

Cetonia aurata, the rose-beetle , 222.

Cete, a sub-order ofthe cetacea, 676.

Chaetodontidae (Gr. chaite hair, and odonto

teeth), the chaetodons, a family of spiny

fishes, 317.

Chaffinch, 542.

Chalcididae (Gr. chalkizo to shine like brass),

a family of hymenopterous insects, 207.

Chamacea, a tribe of the mollusca, 246.

Chaja, 451.

Chalcidae (Gr. Chalkis the name of a town), a

family of lizards, 391.

Chamæleontida (chamaleo) , the family ofthe

chameleons, 394.

Chamæleo Africanus (Lat. " the African cha-

melcon' ), 398, 399.

Chameleon, 399.

Chamois, 713.

Channel bill, 503.

Char, 302.

Characinidæ, a family of physostomatous
fishes, 304.

465 .

Charadriidae (Lat. charadrius the name of a

bird), the plovers, a family of wading birds,

Charadrina , the sub-family of the typical

plovers, 466.

i
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Chat, yellow-breasted, 567.

Chatterers, 551 , 553 ; Bohemian, 554.
Chauna chavaria, 454.

Chaus, 751.

Cheetah, 751 .

Cheese-hopper, the, 189.

Cheese-mite, 134.

Chelidones (Gr. chelidon a swallow) , a group

of birds, 599.

Chelifer, representation of the, 136 .

Cheliferida (Lat. chela a claw, and fero to

bear) , a family of the arachnida, 136 .

Chelmon rostratus ( Lat. rostratus beaked) , a

species of fish, 318.

Chelonidae (chelonia) , the turtle family, 408.

Chelonia (Gr. chelus a tortoise) , an order of

reptiles, 496 ; C. caretta, the loggerhead

turtle, 409 ; C. imbricata (C. and Lat. " im-

bricated "), the hawk's-bill turtle, 409 ; C.

midas, the green turtle, 408.

Chelydea serpentina (Gr . chelus a tortoise, and

Lat. "snake-like" ) , thealligator tortoise,410 .

Chelididae (chelys) , a family of tortoises , 410 .

Chelys matamata (Gr. chelus, and matamata

a native name) , 410.
Chikara antelope, 714.

Chilodon cucullus (Gr. cheilos a lip, and

odontes teeth; Lat. cucullus a hood) , repre-

sentation of the, 40.

Chilognatha (Gr. cheilos a lip, and gnathos a

jaw) , an order of the class myriapoda, 144 ;

their organization , ib.

Chilopoda (Gr. cheilos, and podes feet) , an

order of the class myriapoda, 143 ; their or-

ganization and habits, ib.

Chimæra monstrosa (Gr. chimaira a monster),

the northern chimera, 346.

Chimerida (chimæra), a family of cartilagi-
nous fish, 346.

Chimango, 643, 644.

Chimpanzee, 777.

Chinchillidae, the family of the chinchillas,
736.

Chionididae (chionis), a family of rasorial

birds , 476 .
Chionis alba (Gr. chion snow, and Lat.

" white"), the white sheath-bill, 476.

Chiromyda (chiromys), a family of the quad-
rumana, 772.

Chiromys Madagascariensis ( Gr. cheir a hand,

and mus a mouse) , the aye-aye, 772.

Chironectes variegatus (Gr. cheir a hand,

and nechoto swim), the yapock, a species of

opossum, 671 .

Chironomus plumosus (Gr. chironomeo to

dance ; Lat. " feathery" ), a species of dip-

terous insects, with its larvæ and pupæ, 192.

Chiroptera (Gr. cheir a hand, and pteron a

wing) , the bats, an order of mammalia, 764.

Chirotes lumbricoides (Gr. cheir a hand, and

Lat. "like an earth worm") , a species of

lizard, 390.

Chiroteuthis Bonellii, a species of cephalopo-

dous mollusca, 267.

Chiru antelope, 714.

Chitonida (Gr. chiton a coat ofmail ) , a family

ofthe gasteropodous mollusca, 258.

Chitons, a group of mollusca, 230, 258.

Chlamydera (Gr. chlamys a cloak, and dere

the neck) , a genus of starlings, 531 ; C.

maculata (C. andLat. " spotted" ), the spotted

bower-bird, 532.

Chlamydosaurus Kingii (Gr. chlamus, sauros

a lizard, and Kingii in honour of Capt.

King) , a species of lizard, 396.

Charopus (Gr. choiros a pig, and pous a foot),

a genus ofmarsupial mammals, 670.

Chondrograda (Gr. chondros cartilage, and

Lat. gradus a step) , orders ofthe, 75.

Chondrostea (Gr. chondros cartilage, osteon

bone) , a sub-order of ganoid fishes, 339.

Choughs, 528.

Chromide (Gr. chromis a kind of fish) , a

family of pharyngognathous fishes, 309.

Chrysalides (Gr. chrysos gold) , a family of

lepidopterous insects, 201.

Chrysis ignita (Gr. chrysos, and Lat. on the

ruby-tail) , 107.

Chrysochloris (Gr. chrusos golden, chloros

green) , a genus of moles, 761 , 762.

Chrysochloris aurea ( C. and Lat. “ golden,” ),

the golden mole, 762.

Chrysomela populi (Gr. chrysos ; Lat. " of

poplars" ), a species of coleopterous insects,
216.

Chub, 303.

Churchyard beetle, the, 220.

Chuck-will's-widow, 615.

Cicada (Lat. cicada) , family of the, 175 ; the

cicada ofthe ancients, 171 , 172.

Cicadaria (Lat. cicada) , a tribe ofthe sub-order

homoptera, 165.

Cicadellina, a family of homopterous insects ,
164.

Cicindelida (Lat . cicindela a glow-worm) , a

tribe of coleopterous insects, 225.

Cicindela campestris ( Lat. C. and campus the

field) , representation of the, 225.

Ciconina (ciconia) , the storks, a sub-family of

the herons, 459, 460.

Ciconia alba (Lat. "the white stork" ) , 460 ;

C. nigra (Lat. " black stork" ) , 459.

Cidarida (Lat. cidaris a turban), " sea-eggs,"

the family, 83.

Cinclina , a sub-family of the plovers, 466 .

Cinclodes (cinclus) , a genus of birds, 590.

Cinclosoma punctatum (cinclus, and Gr. soma
the body ; Lat. " dotted" ), the spotted

ground thrush, 565.

Cinclus, a genus of thrushes, 569 ; C. aquati-

cus, the water ouzel, 569.

Circeatus (Gr. kirkos a kind of hawk, aëtos
an eagle), a genus of eagles, 638.

Circeidae (Gr. Circe) , family ofthe, 71 .

Circina (circus) , the harriers, a sub-family of

the hawks, 626.

Circulation of insects, 144.

Circus ruginosus (Gr. kirkus a kind of

hawk, and Lat. " rusty") , the marsh har-

rier, 626 ; C. cineraceus (C. and Lat. " ash

coloured" ) , Montagu's harrier, 626 ; C.

cyaneus ( C. and Lat. "blue") , the common

harrier, 626 .

Cirrhobranchiata (Lat. cirrus a cure, and bran-

chia gills) , a group of the gasteropodous

mollusca, 257 ; consisting ofone family-the
dentaliidæ , 255.

Cirrhopoda (Lat. cirrus, and Gr . podes feet) ,

an order ofthe crustacea, 110, 111 ; organi-

zation of the, 111.

Cistudo (Lat. cista a box) , the box tortoises, a
genus of tortoises, 411.

Civets, 752 ; Javanese, 753.

Clam-shells, 246.

Classes, constituted of orders, tribes, families,

genera, and species, 11 .
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Classification of animals, system of, 9 et seq.

Clavellinidae (Lat. clavulus a little knob), a

family of molluscoids, 236,
Claw-shells, 260.

Cleodora pyramidata (Gr. cleodora a nymph,

and Lat. "pyramid-shaped" ) , a species of

the pteropodous mollusca, 250.

Clepsinidæ, a family of the annelida, 94, 95.

Climbing perch, 325.

Clio australis, a species of the pteropodous

mollusca, 250.
Cliona, a genus of sponges, 28.

Clothes-moths, 196 .

Clupeida (clupea), a family of physostomatus

fishes, 297.

Clupea alba ( Lat. clupea, a shad, and alba

white), the white bait ; C. alosa , the shad ;

C. harengus, the herring ; C. pilchardus,

the pilchard ; C. sardina, the sardine ; C.

sprattus, the sprat, 297, 298 .

Clypeastrida (Lat. clypeus a shield , and Gr.

aster a star), family of the, 103.

Coassus, the brocket deer, 709.

Coati, 758.

Cobitis (Lat. cobio a gudgeon), a genus of
fishes, 303.

Cobra di capello, 383.

Coccina (Gr. kokkos cochineal), a tribe of the

sub-order homoptera, 161 ; habits of the,

ib.; finest red dyes derived from the, 162 ;

their commercial importance, ib.; different

species, ib.

Coccinella, the lady-bird, 212 , 213.

Coccothraustina (coccothraustes) , the gros-

beaks, a sub-family of the finches, 339.

Coccothraustes vulgaris ( Gr. kokkos a berry,

thrauo to crush), the common grosbeak,

539.

Coccus aceris ( Lat. C. and acer a maple-tree),

a species of coccina, 161 ; C. cacti ( Lat. C.

and cactus the cactus plant), a species of

coccina, 162 ; C. lacca (Lat. C. and Indian

laca dye), an Indian species of coccina, 162 ;

its commercial importance, ib.

Coccystes glandarius (Gr. kokkur a cuckoo,

and Lat. " relating to nuts") the great

spotted cuckoo, 502.

Coccyzina (coccyzus) , a sub-family of the

cuckoos, 504.

Coccyzus Americanus (Gr. kokkux a cuckoo),

the American yellow-billed cuckoo, 504.

Cochineal insect, representation of the, 161 ;

cultivation of the, 162. (See Coccina. )

Cock of the rock, 555.

Cockatoo, Banksian, 510 ; galeated, 509 ; great

sulphur-crested, 509, 512 ; small sulphur-

crested, 512.

Cockchafer, the, 221.

Cockles, 246.

Cockroaches, head of, 147 ; organs of, 142 ;

their habits, 174, 175.

Cocks-comboyster, 238.

Cocktails, 224.

Cocoon , 717.

Cod fish, 306.

Caecilia (Lat. cæcilia a blind worm), a genus of

apodal batrachia, 361 .

Caeciliida (cecilia ) the family, 361 .
Coelacanthida (Gr . koilos low, and akantha

a spine), a family of fossil ganoid fishes, 338 .

Conurus cerebralis (Gr. koinos common, and

oura a tail ; Lat. ceretratis belonging to the

brain), a cystic worm, 89.

Colaptinæ (Gr. kolapto to excavate), a sub-

family ofthe woodpeckers, 03.

Colcoptera (Gr. koless a sheath, and ptera

wings) , an order of the insecta (beetles),

214; their structure, ib.

Colies, 522.

Coliida, a family of conirostral birds, 522.

Collocalia, (Gr. kolla glue, kalia nest), a

genus of swifts, 612.

Collocalia esculenta (C. and Lat. " edible") ,

esculent swallow, 612.

Colobus (Gr. kolobos mutilated) , a genus of

African monkeys, 776.

Colossochelys Atlas (Gr. kolossus a colossus,

and chelus a tortoise, Atlas proper name),

a fossil species of tortoise, 412.

Coluber Esculapii ( Lat. coluber a snake), the

Esculapian snake ; C. constrictor ( C. and
Lat. "constrictor"), the American black

snake ; C. elaphis , C. natrix (C. and natriz

a water snake) , the common snake, 354-
386.

Colubrida (coluber) , a family of snakes, 384.

Colubrina, a sub-order of snakes, 382 .

Columbæ ( Lat. " doves ") an order of birds,
493.

Columba livia (Lat. columba a dove, and liria

proper name), the rock dove ; C. œnas (C.

and Gr. omas a dove) , the stock dove ; C.

palumbus ( C. and Lat. palumbus a wood

pigeon) , the ringdove ; C. turtur (C. and

Lat. "a turtle dove "), the turtle dove, 497.

Columbida (columba), the family of the typi-

cal pigeons, 497.

Colus saiga, the saiga antelope, 714 .

Colymbida (colymbus), the divers, a family of
swimming birds, 422.

Colymbinæ, the sub-family of the typical
divers, 433.

Colymbus glacialis (Gr. kolumbao to swim, and

Lat. "icy" ) , the great northern diver, 433.

Comatulidae (Gr. komathe hair) , " hair stars,"

family ofthe, 80.

Comatula, representations of the, 81.

Comb ofthe hive-bee, 212.

Condor, 646.

Condylura (Gr. kondulos an excrescence, and

oura a tail), a genus of moles, 762.

Cones, 261.

Conger eel, 296.

Conida (konos a cone) , a family of the gas-

teropodous mollusca, 261 .

Conirostres (Lat. conus a cone, and rostrum a

beak) , a sub-order ofpasserine birds, 320.

Conopida (Gr. konos and ops the face), a

family of dipterous insects, 189, 190.

Conops, representation of the, 192.

Conurus Carolinensis (Gr. konos a cone, and

oura the tail ), the Carolina paroquet, 515.

Conus Hebraicus, representation of the, 226.

Cony ofthe Bible, 695.

Coot, 452, 453.

Copepoda (Gr. kope an oar, andpodes feet) , an

order of the crustacea, 114.

Copsychus saularis (Gr. kopsychus a black-

bird) , the dayal, or magpie robin, 579.

Coracida (coracias) , the rollers, a family of

fissirostral birds, 604.

Coracina, the typical rollers, 606.

Coracias Abyssinica, a species of roller ; C.

garrula (Gr. korar a raven, and Lat. " chat-

tering "), the roller, 606.

Corallium rubrum (Lat. " red coral "), a
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species of polypes, 54 ; interesting character

of the, ib.

Corals, natural history of, 57 et seq.; forma-

tion ofcoral reefs, 68 .

Cordylophora lacustris (Gr . kordyle a club, and

phero to bear ; Lat. lacustris of the lake), a

species of Polypes, 51 .

Coreodea (Gr. koris abug), a family of hemip-

terous insects , 167.

Cormorant, 435 ; fishing, ib.

Corn-moth, the, 196.

Corn-weevil, the, 217.

Corvinæ, the typical crows, 524.

Corvida (corvus) , the crows, a family of coni-

rostral birds, 523.

Corvus corax (Lat. corvus a raven, and Gr.

korar a raven), the raven, 526 ; C. cornix

(C. and Lat. "a crow"), the hooded crow ;

C. corone, the carrion crow; C. frugilegus

(C. and Lat. " gathering corn "), the rook ;

Corvusmonedula ( C. andLat. " ajackdaw ") ;

C. splendens, the Indian crow, 518-526.

Corymorpha nutans (Gr. korus a helmet, and

morphe change ; Lat. nutans nodding), a

species of Polypes, 41.

Corynidae (Gr. koryne a club) , sub-family of

the, 51.

Coryphaena hippurus (Gr. koruphoo to elevate,

and "horse-tailed "), the dorado, 322.

Coryphaenidae (coryphaena), a family of spiny

fishes, 322.

Coryphium longicorne (Gr. korus a helmet, and

Lat."long-horned " ), representation of the,
119.

Corythaix (Gr. "a plumed warrior "), the

touracos, 522.

Cossus ligniperda (Lat. "a wood-piercing in-

sect"), the goat-moth, 199.

Cotinga, a genus of chatterers, 554.

Cottus (Gr. kotte the head), the bullheads, a
genus of spiny fishes, 312.

Coturnix (Lat. " a quail ") , the genus ; C.
dactylisonans, the common quail, 484.

Couroucous, 603.

Courser, cream-coloured, 467.
Cousons, 668.

Cow bird, 504.

Cowpen bird, 536, 557.
Cowries, 202.

Coypu, 732.

Crab, its organization, 13 ; nervous system of

the, 108 ; anatomy of the, 109 ; metamor-
phosis of the, 110.

Crabs, their natural history, 125 et seq.; the

many varieties of, 127-129.

Cracidae (crar), the curassow, a family of
rasorial birds, 492.

Crake, corn, 453.

Cramp fish, or cramp ray, 354.

Cranes, 469 ; common, 470 ; crowned, ib.;

numidian, ib.; gigantic, 461 .

Crangonidae (Gr. krangon a fish of the shrimp

kind) , a family of the order decapoda, 114.

Craniidae (Gr. kranion the skull ) , a family of

mollusca, 249.

Crania personata (Lat. C. and persona a

mask), a species of mollusca, 249 .

Craspedocephalus lanceolatus (Gr. kraspedon

aborder, kephale the head , and Lat. "lance-

shaped ") , a species of rattlesnake, 361 .
Crax alector the crested curassow ; C. globi-

cera; C. rubra, the red curassow, 492 .

Cray-fish, representation of the, 107-115.
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Creepers, 584, 588 ; brown, 588 ; bush, 573 ;

tree, 589 ; wall, 589.

Crex pratensis (crer the note of the bird, and

Lat. "of meadows "), the corn crake,
453.

Cricetus vulgaris ( Gr. krizo to squeak) , the

common hamster, 735.

Crickets, structure of, 141-165 ; the different

species of, 161 , 162 .

Crinoidea (Gr. krinon a lily, and eidos resem-

blance), sea lilies," order of the, 80.

Crocodiles ; Crocodilida (crocodilus), the

family ; Crocodilus vulgaris (Gr. krokodeilos

the crocodile ) , the common or nilotic cro-

codile, 404.

Crossbills, 547.

Crotalida (crotalus) , the family, 380.
Crotalus horridus (Gr. krotalos a rattler, and

" horrid ") , the rattlesnake, 380.

Crotophaga (Gr. kroton a tick, and phago to

feed on), the anis, a genus of cuckoos,
502 .

Crotophagina (crotophaga) , the sub-family,
502.

Crows, 523, 524 ; fruit, 552 ; piping, 523 ; tree,

524 ; crow, king, 551 ; laughing, 565 ; red-

legged, 532.

Crow blackbird, 535.

Crustacea (Lat. crusta a crust, or hard cover-

ing) , a class of Arthropoda, 114 ; their or-

ganization, 105 , 106 ; senses of the, 108 ;

anatomy of the, 109; metamorphosis of,
110.

Cteniza (Gr. "trap-door spiders" ) , nest of

the, 142.

Ctenophora (Gr. ctenion a comb, and phero to
bear) , a class of radiata, 43 ; divided into

two families- the Beroida, and the Cal-

lianiridæ , 74.

Cuckoo bees, 211.

Cuckoo-flies, parasitic insects, 106.

Cuckoos, 500 ; ground, 510 ; lark-heeled, 514 ;

pheasant, 504; Cuculine, the typical cuckoos
510.

Cuckoo-spit, a secretion of the frog-hopper,
164.

Cuculidae (cuculus) , the family, 510.

Cuculus canorus (Lat. " a cuckoo,"

"loud" ), the common cuckoo, 511 .

and

Culex pipiens ( Lat. culer a gnat, and pipio to

pip like a chicken) , a species of dipterous
insects, 192.

Culicidae (Lat. culex), a family of dipterous
insects, 193.

Curassows, 492 .

Curculio imperialis, the diamond beetle of

Brazil, 218.

Curlew, 456 ; land or stone, 468 ; Curruca

atricapilla (Lat. "a hedge sparrow," and

"black-headed "), the blackcap ; C. cinerea

(C. and Lat. " gray"), the whitethroat ;

C. hortensis ,the garden warbler ; C. sylviella

(G. and Lat. sylva a wood) , the lesser

whitethroat, 581 , 582 .

Cursores (Lat. " runners ") , an order of birds,
462 .

Cursorial isopodo ( Lat. curso to runtoand fro),

121 ; include two families-the idotheida,

and the asellidæ , ib.

Cursorial orthoptera, 169 ; divided into five

tribes-the phasmina, the phylliida , the

martina, the blattina, and the forficulina,
172-175.
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Cursorinto (cursorius) , the coursers, a sub-
family of plovers, 467.

Cursorius Europæus (Lat. "the European

courser") , the cream-coloured courser, 467.

Cuscus, 668.

Cushat, 497.

Cuttle-fishes, 255-267 ; organs of circulation

and respiration in the, 228.

Cyamide (Gr. Kyamos a bean), a family of
Crustacea, 118.

Cyamus balenarum (Gr. kyamos, and Lat.

balana whales) , representation ofthe, 118.

Cyanea capillata (Gr. kyanos blue, and capil-

lata bairy) , its stinging qualities, 66.

Cyanurus cristatus (Gr. kuanos blue, and oura

the tail, and Lat. " crested " ) , the blue jay,
524.

Cyathophyllidæ ( Gr . cyathos a cup, and phyllon

a leaf) , the " cup corals," a family of the

polypes, 60.

Cyclifera (Gr. kuklos a circle, and Lat. fero to

bear) , a group of ganoid fishes, 337.

Cyclobranchiata (Gr. kuklos a circle, and Lat.

"branchia gills) , a group of gasteropodous

mollusca, 228.

Cyclometopa (Gr. kyklos a circle, and metopon

the face), a family of the decapod crustacea.
125.

Cyclopida (Gr . cyclops) , the family, 115.

Cyclops, a genus of the crustacea, 114, 115.

Cyclopterus lumpus (Gr. kuklos, and pteron a

fin), the lump fish, 326.

Cyclostomata (G. kuklos, and stoma the

mouth), an order of fishes, 292.

Cyclostomide (Gr. kyklos, and stoma the

mouth) , a family of gasteropodous mollusca ,
262.

Cydippe, representation of the, 43 ; a genus of

the ctenophora, 74.

Cygnine (cygnus) , the sub-family ofthe swans ;

C. atratus (Lat. "a swan" and " black"), the

black swan ; C. Bewickii, Bewick's swan ;
C. ferus (C and Lat. "wild "), the

whooping swan; C. immutabilis, the Polish

swan ; C. olor ( C. and olor a swan) , the

tame swan, 445-447.

Cymothoid (Gr . cymothe sea nymph), the

family of, 120,

Cynailurus jubatus (Gr . kuon a dog, and

ailourous a cat, and Lat. " manned ") , the

cheetap, 751.

Cynips quercus folii, 105, 106 ; C. galla tinc-

toria, 106 ; C. terminales, and C. insana,

206.

Cynocephalus (Gr. kuon, and kephale the

head), the baboons, 777.

Cynogale Bennettii, (Gr. kuon, and gale a

weasel), a species of civet, 753.

Cynopithecus niger ( Gr. kuon, pithekos an

ape, and Lat. "black ") , a species of ape,

777 .

Cynthia cardui, the painted lady-butterfly,
202.

Cypride (Gr. Cypria a name of Venus) , a

family of the gasteropodous mollusca, 262.

Cypræa tigris, & c. , the species , 261.

Cyprida , the family, 115.

Cyprinidiæ, (cyprinus) , the carp family; Cypri-

nus auratus, (Lat. " a carp and

"golde . "), the gold fish ; C. carpio, the

common carp, 303.

Cypris-vidua, the genus , 115.

Cypselida (cypselus) , the family, 611 .

Cypselus apus (Gr . kupselos a swift, and apous

footless) , the common swift ; C. affinis ; C.

batassiensis, the Indian palm swift; C.

melba, the white-bellied swift, 611 , 612.

Cystic worms, 88 .

Cysticerus cellulose ( Gr. kystis a bladder, and
kerkos a tail), representation of the, 88.

Cystocrinidae (Gr. kystos, and krinon a lily) , a
fossil family, 80.

Cystophora (Gr. kustis a bladder, and phero to

bear) , the genus ; C. cristata ( C. and Lat.
" crested "), the hooded seal ; C. proboscidea,
the bottle-nosed seal , 743.

Cytherea spinosa, a species of mollusca, 247.

D

Dabchick, a swimming bird , 432.

Dace, a species of fish, 303.

Dacelo gigas (dacelo anagram of alcedo, and
Lat. "giant") , a species of king-fisher ; D

nine (dacelo) , the sub-family, 601-603.

Dactyloptera (Gr. duktulos a finger, andpteron

a fin), a genus of fishes, 311.

Danais plexippa, a species of butterflies, 201.

Dapediida (Gr. dapedon a pavement) , a family

of fossil ganoid fishes, 340.

Daphniadae (from Daphne), the family, 115.

Darters, a species of birds, 437.

Dasypodidae (dasypus) , the family, 726.

Dasyprocta ( Gr. dasus thick, and proktos the

buttocks ) , the agoutis, 732 .

Dasypus 12-cinctus (Gr. dasus, and pous a foot,

and Lat. "12-banded " ) , the cabassou ; D.

gigas, (D. and Lat. "giant"), the great

armadillo ; D. minutus ; D. setosus (D. and

Lat." bristly " ) , 723-727.

Dasyurida (dasyurus), the family, 673.

Dasyurus ursinus, ( Gr. dasus, oura the tail,

and Lat. "like a bear" ) a species ofmarsu.

pial mammal, 673.

Dayal, 579.

Death-watch , the, 179, 221.

Decapoda (Gr. deka ten, and podes feet), an

order of crustacea, 122 ; contains three sub-

orders-the macrura, 114; the anomura,

115 ; and the brachyura, 117.

Decapodidae, a family of cephalopodous mol-

lusca, 267.

Decticus verrucivorus (Lat. "the wart-eater" ),

a species of orthopterous insects, 171.

Deer, 706 ; axis, 708 ; brocket, 709 ; fallow,

709 ; guazuti, 708 ; hog, 708 ; moose, 709 ;

red, 707 ; rein, 700 ; wapiti, 708.

Deilephila elpinor ( Gr. deile the evening, and

phileo to love), the elephant hawk-moth,
200.

Delphinidae (delphinus) , the family, 781.

Delphinus delphis ( Lat. and Gr. " a dolphin "),

the common dolphin, 483.
Demoiselle crane, 470.

Dendrochelidon ( Gr. dendron a tree, and

chelidon a swallow) , agenus of swifts, 612.

Dendro colaptinæ ( Gr. dendron, kolapto to

peck ) , the sub-family ofthe tree creepers, 559.

Dendrolagus (Gr. dendron, lagos a hare), a

genus of kangaroos, 667.

Dendrophida (Gr. dendron, ophis a snake), a

family of colubrine snakes, 384.

Dentaliida (Lat, dentes teeth ) , a family ofthe
gasteropodous mollusca, 257.

Dentalium entalis, the elephant's tusk, 257,
258.
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Dentirostres, (Lat. dens a tooth, rostrum the

beak), a sub-order of passerine birds, 519,
548 .

Dermaptera (Gr. derma the skin, and ptera

wings), the order, 176.

Dermestida (Gr. derma , and esthio to eat) , a

family of coleopterous insects , 223.

Dermestes lardarius ( Gr. D., and Lat. lardum

the fat of bacon), a species of the dermes-

tidæ , 223.

Desmans, 773.

Desmodus (Gr. desmos a chain, and odous a

tooth) , a genus ofvampyres, 769.

Devil, 673.

Diamond beetle of Brazil, 218.

Dibranchiata (Gr. dis two and Lat. branchia

gills) , an order of cephalopodous mollusca,

266.

Dichelestida (Gr . dis, and cheilos a lip) , family

of the, 114.

Dicotyles torquatus (Gr. dis twice, and kotule

a cup, and Lat. " collared "), the collared

peccary, 694.

Dicrurina (dicrurus) , the sub-family, 541 .

Dicrurus macrocercus (Gr. dikranos a fork,

ourathetail, makros long, and kerkos a tail),

the Indian king crow ; D. paradiseus (D.

and Lat. " ofparadise " ) , 551 .

Dictyoptera (Gr. dictyon a net, and plera

wings), a sub-order of neuropterous insects,
177.

Dicynodontidae (Gr. dis twice, kuon a dog,

andodonta teeth) , a family of extinct lizards,
399.

Didelphidae (didelphys) , the family, 670.

Didelphys caucrivora (Gr. dis twice, and

delphusthe womb, and Lat. " crab-eating "),
the crab-eating opossum ; D. opossum, the

the opossum ; D. Virginiana, the Virginian

opossum, 670, 671.

Dididae (Didus) , the family, 495.

Didunculida (Didunculus), the family, 494.

Didunculus strigirostris (dim. of didus, the

dodo, Lat. striga a ridge, rostrum a beak),

a species of pigeon, 494.

Didus ineptus ( Lat . " unfit to fly ") , the dodo ,

494 ; D. Nazarenus, the Nazarene, ib.; D.

solitarius, the solitaire, 495, 496.

Difflugia globulosa (Lat. diffluo to spread

about, and globulosa globular ) , the genus, 21.

Digestive canal of insects, 153.

Digitigrada ( Lat. digitus a toe, gradus a step),

a section of carnivorous mammalia, 745.

Dimerosomata (Gr. dimera divided into two

parts, and somata bodies), an order of the

arachnida, 138 ; their organization, ib.

Dinobryidae, family ofthe, 34.

Dinornidae ( Dinornis), the family, 574.

Dinornis giganteus (Gr. deinos terrible, ornis

a bird, and Lat. " gigantic"), a fossil cur-

sorial bird , 579.

Dinosauridae ( Gr. deinos, and sauros a lizard ) ,

a family of extinct lizards, 399 .
Dinotherium (Gr. deinos terrible, ther a wild

beast), a genus of fossil cetacea, 686.

Diodon (Gr. dis double, and odous a tooth), a

genus offishes, 363.
Diomedea exulans (Gr. Diomedes, proper

name, and Lat. " banished ") , the albatross,
440.

Diopsis, a species of dipterous insects, 189.

Diphyidae (Gr. dis double, and phye form) ,

family of the, 76.

Diphyes, the genus, 76.
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Diploptera (Gr. diplos deubled, and ptera

wings) , a tribe of hymenopterous insects

(wasps) , 210.

Diplozoon paradoxum (Gr. diplon double, and

zoon animal) , a parasitic worm, 38.

Dipodidae (dipus), the family, 737.

Dipper, 569.

Dipsadida (Gr. dipsas a kind of snake), a

family ofcolubrine snakes, 384.

Diptera (Gr. dis two , and ptera wings) , an

order of the insecta, 186 ; natural history of

the, 175 et seq.; antennæ of the, 187.

Dipteridae (Gr. is double, and pteron a fin) , a

family of fossil ganoid fishes, 339.

Dipterous insect , suctorial mouth and pro-

boscis of a, 149.

Dipus Ægyptius ( Gr. dipous two-footed) , the

Egyptian jerboa, 737 ; D. monotarsus (D.

and Gr. monos one, and tarsos the foot),
737.

Discophora (Gr. diskos a disc , and phero to
bear) , a class of radiata, 42, 54 ; its natural

history and habits, 65 et seq.

Distomata (Gr. dis double, and stomata

mouth) , parasitic worms, 89.

Diver, great northern, 433.

Diving spiders, 141 .

Divisions of the animal kingdom, 12, 18 ;

I. The protozoa, 18 ; II. The radiata, 31 ;
III. The articulata, 95 ; IV. The mollusca,

225; V. The vertebrata, 16.

Djiggetai, 698.

Dodo, 495.

Dog, Cape hunting, 748 ; domestic , 745.

Dog-fish , picked, Miller's, Penny, 349, 350.

Dolichopida (Gr. dolichos long, and pedes

feet) , a sub-family of dipterous insects, 190.

Dolphin, common and gangetic, 683, CS4.

Doree, 320.

Dorida (from doris) , a family of the gastero-

podous mollusca, 257.

Doris, the genus, 257 .

Dormice, 737.

Dorthesia, a genus of coccina, 162 .

Doves, 497 ; ground, 565.

Draco volans, the flying dragon, 337.

Dragon, flying, 397.

Dragon-flies, eyes of, 146 ; their natural his-

tory and habits, 181 .

Dragonets, 326.

Dreissena polymorpha, a species of mussels,
245.

Drill, 777.

Dromaius Nova Hollandia (Gr. dromaios

swift), the emeu, 473.

Dromedary, 701.

Dromiida (Gr. dromaios nimble), a family of

decapod crustaceans, 126.

Drongo shrikes , 551.

Drummer, the, 175.

Drymoica cursitans ( Gr. drumos a forest, and

Lat. "running" ) a species of warbler ; D.

cysticole (D. and Lat. " inhabiting a bag"),
583.

Dryobates major (Gr. drus an oak, baino to

go, and Lat. " greater" ) , the great spotted

woodpecker, 507.

Duck, canvas-backed, cider, king, long-tailed,
and wild, 442-445.

Dung-beetle, 212.

Dynastes Hercules ( Gr. dynastes a prince), a

beetle of Brazil, 212.
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Cursorine (cursorius) , the coursers, a sub-

family of plovers, 467.

Cursorius Europæus (Lat. "the European

courser"), the cream-coloured courser, 467.

Cuscus, 668.

Cushat, 497.

Cuttle-fishes, 255-267 ; organs of circulation

and respiration in the, 228.

Cyamide (Gr. kyamos a bean) , a family of

Crustacea, 118.

Cyamus balnarum (Gr. kyamos, and Lat.

balance whales) , representation of the, 118 .

Cyanea capillata (Gr . kyanos blue, and capil-

lata bairy) , its stinging qualities, 66.

Cyanurus cristatus (Gr. kuanos blue, and oura

the tail, and Lat. " crested " ) , the blue jay,
524.

Cyathophyllidæ (Gr. eyathos a cup, and phyllon

a leaf ) , the cup corals," a family of the

polypes, 60.

Cyclifera (Gr. kuklos a circle, and Lat. fero to
bear), a group of ganoid fishes, 337.

Cyclobranchiata (Gr. kuklos a circle, and Lat.

branchia gills), a group of gasteropodous

mollusca, 228.

Cyclometopa (Gr. kyklos a circle, and metopon

the face), a family of the decapod crustacea.
125.

Cyclopidae (Gr. cyclops), the family, 115.

Cyclops, a genus of the crustacea, 114, 115.

Cyclopterus lumpus (Gr . kuklos, and pteron a

fin), the lump fish , 326.

Cyclostomata (G. kuklos, and stoma the

mouth), an order of fishes, 292.

Cyclostomidae (Gr. kyhlos, and stoma the

mouth), a family of gasteropodous mollusca,
262.

Cydippe, representation of the, 43 ; a genus of

the ctenophora, 74.

Cygnina (cygnus) , the sub-family ofthe swans ;

C. atratus (Lat. "a swan" and "black"), the

black swan ; C. Bewickii, Bewick's swan ;

C. ferus (C. and Lat. "wild" ), the

whooping swan; C. immutabilis, the Polish

swan ; C. olor ( C. and olor a swan) , the

tame swan, 445-447.

Cymothoida ( Gr . cymothe sea nymph) , the

family of, 120.

Cynailurus jubatus (Gr . kuon a dog, and

ailourous a cat, and Lat. " manned "), the

cheetap, 751.

Cynips quercus folii, 105, 106 ; C. galla tinc-

toria, 106 ; C. terminales, and C. insana,
206.

Cynocephalus ( Gr. kuon, and kephale the

head), the baboons, 777.

Cynogale Bennettii, (Gr. kuon, and gule a
weasel), a species of civet, 753.

Cynopithecus niger (Gr. kuon, pithekos an

ape, and Lat. " black " ) , a species of ape,

777.

Cynthia cardui, the painted lady-butterfly,
202.

Cypride (Gr. Cypria a name ofVenus), a

family ofthe gasteropodous mollusca, 262.

Cypræa tigris, &c. , the species, 261 .

Cyprida, the family, 115.

46 " and
Cyprinidin , (cyprinus) , the carp family; Cypri-
nus auratus, (Lat. a carp

"golde . ") , the gold fish ; C. carpio, the

common carp, 303.

Cypris-vidua, the genus, 115.

Cypselida (cypselus), the family, 611 .

Cypselus apus ( Gr . kupselos a swift, and apous

footless) , the common swift ; C. affinis ; C.

batassiensis, the Indian palm swift ; C.

melba, the white-bellied swift, 611, 612.

Cystic worms, 88.

Cysticerus cellulose (Gr. kystis a bladder, and

kerkos a tail) , representation of the, 88.

Cystocrinidae (Gr. kystos, and krinon a lily), a
fossil family, 80.

Cystophora (Gr . kustis a bladder, and phero to

bear) , the genus ; C. cristata ( C. and Lat.

" crested "), the hooded seal ; C. proboscides,
the bottle-nosed seal, 743.

Cytherea spinosa, a species ofmollusca, 247.

D

Dabchick, a swimming bird , 432.

Dace, a species of fish, 303.

Dacelo gigas (dacelo anagram of clcedo, and

Lat. "giant"), a species of king-fisher ; D

nine (dacelo) , the sub-family, 601-603.

Dactyloptera (Gr. duktulos a finger, andpteron

a fin) , a genus of fishes, 311.

Danais plexippa, a species of butterflies, 201 .

Dapediida (Gr. dapedon a pavement), a family

offossil ganoid fishes, 340.

Daphniadae (from Daphne), the family, 115.
Darters, a species of birds, 437 .

Dasypodidae (dasypus) , the family, 726.

Dasyprocta (Gr. dasus thick, and proktos the
buttocks) , the agoutis, 732.

Dasypus 12-cinctus ( Gr . dasus, and pous a foot,

and Lat. "12-banded "), the cabassou ; D.

gigas, (D. and Lat. "giant "), the great

armadillo ; D. minutus ; D. setosus (D. and

Lat. " bristly") , 723-727.

Dasyurida (dasyurus) , the family, 673.

Dasyurus ursinus, (Gr. dasus, oura the tail,

and Lat. " like a bear" ) a species ofmarsu.

pial mammal, 673.

Dayal, 579.

Death-watch, the, 179, 221.

Decapoda (Gr. deka ten, and podes feet), an

order of crustacea, 122 ; contains three sub-
orders-the macrura, 114 ; the anomura,

115 ; and the brachyura, 117 .

Decapodidæ, a family of cephalopodous mol-
lusca, 267.

Decticus verrucivorus ( Lat. "the wart-eater"),

a species of orthopterous insects, 171.

Deer, 706 ; axis, 708 ; brocket, 709 : fallow,

709 ; guazuti, 708 ; hog, 708 ; moose, 709 ;

red, 707 ; rein, 700 ; wapiti, 708 .

Deilephila elpinor ( Gr. deile the evening, and

phileo to love), the elephant hawk-moth,
200.

Delphinida ( delphinus) , the family, 781 .

Delphinus delphis ( Lat. and Gr. " a dolphin "),

the common dolphin, 483.
Demoiselle crane, 470.

Dendrochelidon (Gr. dendron a tree, and

chelidon a swallow) , a genus of swifts , 612.

Dendro colaptinæ (Gr. dendron, kolapto to

peck) , the sub-family ofthe tree creepers, 589.

Dendrolagus (Gr . dendron, lagos a hare), a

genus of kangaroos , 667.

Dendrophida (Gr. dendron, ophis a snake), a

family of colubrine snakes, 384.

Dentaliida (Lat. dentes teeth , a family ofthe

gasteropodous mollusca, 257.

Dentalium entalis, the elephant's tusk, 257,
258.
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Dentirostres, ( Lat. dens a tooth, rostrum the

beak), a sub-order of passerine birds, 519,

548.

Dermaptera (Gr. derma the skin, and ptera

wings), the order, 176.

Dermestida (Gr . derma, and esthio to eat) , a

family of coleopterous insects, 223.

Dermestes lardarius ( Gr. D. , and Lat. lardum

the fat of bacon) , a species of the dermes-

tidæ, 223.

Desmans, 773.

Desmodus (Gr. desmos a chain, and odous a

tooth), a genus of vampyres, 769.

Devil, 673.

Diamond beetle of Brazil, 218 .
Dibranchiata (Gr. dis two and Lat. branchia

gills), an order of cephalopodous mollusca,

266.

Dichelestida (Gr . dis, and cheilos a lip) , family

of the, 114.

Dicotyles torquatus (Gr. dis twice, and kotule

a cup, and Lat. " collared ") , the collared

peccary, 694.

Dierurina (dicrurus) , the sub-family, 541 .

Dicrurus macrocercus (Gr. dikranos a fork,

ourathe tail, makros long, and kerkos a tail),

the Indian king crow ; D. paradiseus (D.

and Lat. " of paradise " ) , 551 .

Dictyoptera (Gr. dictyon a net, and ptera

wings) , a sub-order of neuropterous insects,
177 .

Dicynodontidae (Gr . dis twice, kuon a dog ,

andodonta teeth) , a family of extinct lizards,
399.

Didelphidae (didelphys), the family, 670.

Didelphys caucrivora (Gr. dis twice, and

delphus the womb, and Lat. "crab-eating "),

the crab-eating opossum ; D. opossum, the

the opossum ; D. Virginiana, the Virginian

opossum, 670, 671 .

Didida (Didus) , the family, 495.

Didunculidae (Didunculus), the family, 494.

Didunculus strigirostris (dim. of didus, the

dodo, Lat. striga a ridge, rostrum a beak),

a species of pigeon , 494.

Didus ineptus ( Lat . "unfit to fly " ) , the dodo,

494 ; D. Nazarenus, the Nazarene, ib.; D.

solitarius, the solitaire, 495 , 496.

Difflugia globulosa (Lat. difius to spread

about, andglobulosa globular) , the genus, 21 .

Digestive canal of insects , 153.

Digitigrada (Lat . digitus a toe, gradus a step),

a section of carnivorous mammalia, 745.

Dimerosomata (Gr. dimera divided into two

parts, and somata bodies) , an order of the

arachnida, 138 ; their organization, ib.

Dinobryidæ , family of the, 34.

Dinornidæ (Dinornis) , the family, 574.

Dinornis giganteus (Gr. deinos terrible, ornis

a bird, and Lat. " gigantic" ), a fossil cur-

sorial bird, 579.

Dinosauridae (Gr. deinos, and sauros a lizard ) ,

a family of extinct lizards, 399.

Dinotherium (Gr. deinos terrible, ther a wild

beast), a genus of fossil cetacea, 686 .

Diodon (Gr. dis double, and odous a tooth), a

genus of fishes, 363.
Diomedea exulans (Gr. Diomedes, proper

name, and Lat. "banished") , the albatross,
440.

Diopsis, a species of dipterous insects, 189.

Diphyidae (Gr. dis double, and phye form),

family of the, 76.
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Diphyes, the genus, 76.

Diploptera (Gr . diplos deubled, and ptera

wings), a tribe of hymenopterous insects

(wasps), 210.

Diplozoon paradoxum (Gr. diplon double, and

zoon animal), a parasitic worm, 88.

Dipodidae (dipus) , the family, 737.

Dipper, 569.

Dipsadida (Gr. dipsas a kind of snake), a

family ofcolubrine snakes , 384.

Diptera (Gr. dis two, and ptera wings) , an

order of the insecta, 186 ; natural history of

the, 175 et seq.; antennæ of the, 187.

Dipteridae (Gr . is double, and pteron a fin) , a

family offossil ganoid fishes, 339,

Dipterous insect, suctorial mouth and pro-

boscis of a, 149.

Dipus Ægyptius (Gr. dipous two-footed) , the

Egyptian jerboa, 737 ; D. monotarsus (D.

and Gr. monos one, and tarsos the foot),
737 .

Discophora (Gr. diskos a disc, and phero to

bear) , a class of radiata, 42, 54 ; its natural

history and habits, 65 et seq.

Distomata (Gr . dis double, and stomata
mouth) , parasitic worms, 89.

Diver, great northern, 433.

Diving spiders, 141 .

Divisions of the animal kingdom, 12, 18 ;

I. The protozoa , 18 ; II. The radiata, 31 ;

III. The articulata, 95 ; IV. The mollusca,

225 ; V. The vertebrata, 16.

Djiggetai, 698.

Dodo, 495 .

Dog, Cape hunting, 748 ; domestic, 745.

Dog-fish, picked, Miller's, Penny, 319, 350.

Dolichopida (Gr. dolichos long, and podes

feet) , a sub-family of dipterous insects, 190.

Dolphin, common and gangetic, 083, CS4.
Dorce, 320.

Dorida (from doris) , a family of the gastero-

podous mollusca, 257.

Doris, the genus, 257.

Dormice, 737.

Dorthesia, a genus of coccina, 162 .

Doves, 497 ; ground, 565.

Draco volans, the flying dragon, 337.

Dragon, flying, 397.

Dragon-flies, eyes of, 146 ; their natural his-

tory and habits, 181 .

Dragonets, 326.

Dreissena polymorpha, a species of mussels,
245.

Drill, 777.

Dromaius Nova Hollandiæ (Gr. dromaios

swift), the emeu, 473.

Dromedary, 701 .

Dromiida (Gr. dromaios nimble) , a family of

decapod crustaceans, 126 .

Drongo shrikes, 551.

Drummer, the, 175.

Drymoica cursitans (Gr . drumos a forest, and

Lat. "running" ) a species of warbler ; D.

cysticole (D. and Lat. "inhabiting a bag"),
583.

Dryobates major ( Gr. drus an oak, baino to

go, and Lat. " greater" ) , the great spotted

woodpecker, 507.

Duck, canvas-backed , eider, king, long-tailed,
and wild, 442-445 .

Dung-beetle, 212.

Dynastes Hercules (Gr. dynastes a prince) , a

beetle of Brazil, 212 .
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Dyticus marginalis, a species of coleopterous

insects, 214, 215.

E

Eagles, 638 ; harpy, 641 ; Pondicherry, 640.
Earth-wolf, or Aard-wolf, 752.

Earth-worms, 97.

Earwigs, organs of, 97 ; their natural history

and habits, 176.

Echeneïs remora (Gr. and Lat. "the sucking

fish"), the common sucking fish , 326.

Echidnida (Echidna) , the family, 663.

Echidna hystrix (Gr. Echidna proper name,

and Lat. " a porcupine") , the porcupine ant-

eater ; E. setosa (E. and Lat. "bristly" ),
663.

Echinida (Gr. echinos) , an order of the echino-

dermata, 82 ; organization of the, 82 , 83.

Echinodermata (Gr . echinos a spine, and derma

skin ) , a class of radiata, 33, 76, 85 ; their

organization and habits, 75 et seq.

Echinomys (Gr. echinos a hedgehog, and mus

a mouse) , a genus of sand rats, 735.

Echinus (Lat. " sea-urchin"), shell of the, 83 .

Ectopistes migratorius ( Gr. ektopizo to travel,

and Lat. "migratory" ), the passenger pi-

geon, 498.

Edentata (Lat. " without teeth"), an order of

the mammalia, 723.

Edriophthalmata (Gr. edraios fixed, and oph-

thalmos the eye) , a sub-class of the crus-
tacea, 118 .

Eel, the, 295.

Eland antelope, 713-716.

Elapida, a family of colubrine snakes, 382.
Elateridae (Gr. elater an impeller), a family of

insects, 221 .

Elephant, African and Indian, 688 ; sea, 743.

Elephant hawk-moth, 200.

Elephantida (elephas), the family, 687.
Elephant's tooth, 217.

Elephas Africanus, the African elephant ; E.

Indicus, the Indian elephant ; E. primigre-
nius, the mammoth, 688 , 689.

Eleutherura Egyptiaca (Gr. eleutheros free,

and oura the tail), a species of frugivorous

bat, 760.

Elk, Irish, 709.

Elytra of the beetle (Gr. elytron the wing

covering) , 142.

Emberizina (Emberiza) , the sub-family of the

buntings ; E. hortulana ( Lat. emberiza, and

hortulana belonging to a garden) , the orto-

lan ; E. miliaria ( E. and Lat. " a bird feed-

ing on millet") , the corn bunting, 543 .
Emeu, 473.

Emydidæ, a family oftortoises, 411 .

Enaliosauria (Gr. enalios marine, and sauros

a lizard), a group of extinct reptiles , 392 .

Enallostegida (Gr. enallos changeable, and

stege covering), family of the, 22.

Enchelina, sub-family of the, 39.

Encrinus (Gr. en in, and krinon a lily) , fossil
form ofthe, 80.

Encrinidæ, the family, 80.

Engraulis eucrasicolus, the anchovy, 298 .

Entomophaga (Gr. entemos an insect, and

phago to eat), parasitic insects, 116.

Entomostegidæ (Gr. entomos divided, and stege

covering), family of the, 22.

Entomostraca (Gr. entomos an insect , and

ostrakon a shell), a sub-class of the crus-

tacea, 10, 12.

Entozoa (Gr. entos within, and soon ananin al),

on the study of the, 86.

Eopsaltria Australis (Gr. eos the dawn, and

psaltria a singer, and Lat. " southern") , the

Australian yellow robin, 555 .

Epeira diadema (Gr. epeiryo to draw towards,
and Lat. "diadem"), the garden spider,
139-141.

Ephemera vulgata (Gr. " ephemeral ") , the

May-fly), 157 ; representation of the, 180.

Ephemerides ( Gr. ephemera) , a family of neu-

ropterous insects, 180.

Epimachine (Epimachus) , the sub-family, 597.

Epimachus (Gr. " unguarded" ), the genus,

530; E. albus (E. and Lat. " white " ) , 598 .

Equidae (Equus) , the family, 695 .

Equus asinus ( Lat. equus a horse, and asinus

an ass) , the ass ; E. Burchellii, Burchell's

zebra ; E. caballus ( E. and Lat. " a horse").

the horse ; E. hemionus ( E. and Gr. hemi-

onos a mule), the djiggetai ; E. quagga, the

quagga ; Equus zebra, the hill zebra, 696-
698.

Erethizon dorsata ( Gr. erethizo to harass, and

Lat. dorsum the back) , the North American

porcupine, 733.

Erinaceina (Erinaceus ), the sub-family, 763.

Erinaceus Europæus (Lat. " a hedge-hog"),

the common hedgehog, 763.
Eriomys laniger (Gr. erion wool, mus a mouse,

and Lat. wool-bearing" ), the chinchilla,
736.

Ermine, a stoat, 754.

Errantia (Lat. errans wandering) , the highest
order of the branchiferous annelida, 99 .

Erythacina (Erythacus) , the sub-family, 575.

Erythacus rubecula (Gr. eruthaino to blush,

Lat. rubeus red, dim . ) , the redbreast, 576.

Eryx, a genus of snakes, 388.

Esocidae ( Esor), the family, 302.

Esox lucius (Lat. esor the name of a fish, and

lucius a pike), the pike, 302 .

Eudendrium ramosum (Gr . eu well, dendron a

tree; Lat. "branching" ) , the species, 20 .

Eudyptes demersa ( Gr. eu well, duptes aswim-

mer, and Lat. " plunged") , the jackass pen-

guin, 429.

Euglena viridis, 34.

Euglypha, genus ofthe, 21.

Eunicida (Gr. cunice), family of annelida ;

E. gigantea (Gr. E. and Lat. “ gigantic"), a

species ofthe annelida , 100.

Euphema (Gr. eu, and pheme fame) , a genus

of parakeets, 519.

Euphonia musica (Gr. euphonos harmonious),
the organist tanager, 541.

Euplexoptera (Gr . eu and pleko to fold , and

ptera wings), the order, 186.

Euryalidæ (from euryale) , one of the family of

the gorgons, 82.

Eurybia gandichandii (Gr. eurybios extending

widely), a species of pteropodous mollusca,
240.

Eurylaiminæ (Gr. eurus broad, laimos the

throat), a sub-family of the rollers, 607.

Eurystomus ( Gr. eurus, and stoma the mouth),

a genus of rollers, 607.

Evaniidæ, a family of hymenopterous insects,
107.

Exocatus exiliens (Lat. erocætus a kind of

fish, and "leaping out"), the flying fish, 308.

Eyes of the bee, 146 ; and of different insects,
145.
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Falco æsalon (Lat. "a falcon," and œsalon a

kind of hawk) , the merlin, 634 ; F. gyr, the

gyrfalcon, 632 ; F. juggur, the luggur or

juggur, 635 ; F. lanarius, the lanner, 631-635 ;

F. peregrinus (F. and Lat. " foreign" ), the

peregrine falcon, 633 ; F. peregrinator (F.
and Lat. "a wanderer" ), the sultan falcon,

635 ; F. subbuteo, the hobby, 634 ; F. tin-

nunculus (F. and Lat. " the kestrel "), the

kestrel, 635 ; F. vespertinus, the red-legged
falcon, 635.

Falconidae (Falco), the family, 635.

Falconinæ , the sub-family, 632.

Falconry, 634.

Falcunculus (dim . of Lat. falco) , a genus of

Australian shrikes, 550.

Families, constituted of different genera and

species, 11 .

Felidae ( Felis), the family, 748.
Felis catus (Lat. "a cat," and " sharp"), the

wild cat, 750 ; F. caracal, the caracal, 751 ;

F. chaus, the chaus, 751 ; F. concolor (Lat.

"of one colour " ) , the puma, 750 ; F. leo-

pardus, the leopard, 744 ; F. maniculata,

750 ; F. serval, 751 ; F. tigris, the tiger, 749.

Fennec, 748.

Ferret, 754.

Fiber zibethicus (Lat. fiber a beaver), the on-

datra, or musquash, 735.

Field-cricket, the, 172.

Fieldfare, 566, 567.

Filaria medinensis (Lat. filum a thread) , the
Guinea worm, 92.

Finches, 538-541.

Fin-fish, 680.

Fire-bird, 537.

Fishes, a class of vertebrata, 272.

Fish-hawk, 638 , 639.

Fishing frog, 329.

Fissilinguia (Lat. fissus cleft, and lingua the

tongue), a group of lizards, 389.

Fissirostres (Lat . fissus and rostrum a beak),

a sub-order of passerine birds, 519, 598.

Fistularia tabacaria ( Lat . fistula a pipe) , a spe-

cies oftrumpet fish, 311.

Fissurellidae ( Lat. fissura a fissure), a family

of gasteropodous mollusca, 259.

Flamingo, 449, 450 .

Flat-worms, 96. (See platyelmia. )

Fleas, their structure and natural history, 185.
Flesh-flies, 189.

Flies, two-winged, 186 ; destructive kinds of,
192 .

Floscularida (Lat. flosculus a little flower),

the family, 102.

Flounder, 335.

Flustræ (sea-mats), species of molluscoids, 233.

Flycatchers, 556, 558 ; tyrant, 559.
Forked hake, 304.

Forest-flies, 167 , 188 .

Forficulina (Lat. forfex a pair of shears), a

tribe of orthopterous insects, 76 .

Forficula (the earwig) , representation of the,
176.

Formicarinæ (formicarius) , sub-family, 568.
Formicarius (Lat. formica an ant) , a genus of

ant thrushes, 569.

Fossils ofthe nummulites, 28.

Fossoria (Lat. fodio to dig) , a tribe of hyme-

nopterous insects, 209.

Fowl, domestic, 489.
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Fox, common, 747 ; arctic, 747.

Francolinus vulgaris, the common francolin,
483 .

Fratercula arctica (dim. of Lat. frater ,a

brother), the puffin, 430.

Fregilus graculus, the Cornish chough, 528.

Friar bird, 591 .

Frigate birds, 486.

Fringillidae (fringilla) , the family, 537.

Fringillinæ , the sub-family, 541.

Fringilla amandava (Lat. fringilla a chaf-

finch) , the amadavade, 543 ; F. cœlebs (F.

and Lat." a bachelor"), the chaffinch, 542.

Froghoppers, 164.

Frogs, 367.

Fulgorina (Lat. fulgor lightning ) , a tribe of
the sub-order homoptera, 165.

Fulgoria candelaria (Lat. F. and candela a

candle), the species, 175 ; F. laternaria (Lat.
F. and laternaria lantern bearing) , repre-

sentation ofthe species, 164.

Fulica atra (Lat. "the coot" and " black ”) ,

the coot, 452, 453.

Fuligula glacialis ( Lat. fuligo a sea bird, and

"icy"), the long-tailed duck, 443.

Fuliguline (fuligula) , the sub-family, 443.

Fulmarus glacialus, the fulmar, 441 .

Fungiæ, a group of corals, development of,
57, 58.

Fungida (Lat. fungus a mushroom ) , a family

of the polypes, 61.

Furnarina (furnarius) , the sub-family, 590.
Furnarius fuliginosus (Lat. furnus an oven,

and "sooty"), the oven bird, 590.

Furzeling, or furze-wren, 582.

Gad-flies, 191 .

G

Gadida (Lat. gadus a codfish) , the family of

the cods, 305.

Galaxias (Gr. galaxias milky) , a genus of

fishes , 302.

Galaxiidae (galaxias), the family, 302.

Galbulina (Lat. galbula the name of a bird) ,

the sub-family of the jacamars, 601 .

Galeida (galeus) , the family, 350.

Galeodes (Lat. galea a crest ) , representation

ofthe genus, 136.

Galeopithecida (galeopithecus) , thefamily, 771 .

Galeopithecus volitans (Gr. gale a cat, and

pithekos an ape ; and Lat. flying") , the
flying lemur, 772.

Galeus vulgaris (Gr. galeos a weasel), the

common tope, 350.

Galleria, a genus of lepidopterous insects, 196.

Gallicola (Lat. galla the oak apple, and colo to

inhabit) , a tribe of hymenopterous insects,

205; the commercial gall ofthe, 206.

Gall-flies, 205 , 206.

Gallinula chloropus (dim. of Lat. gallina a

hen ; and Gr. chloros green, and pous a
foot) , the gallinule, or water hen, 452.

Gallinulin (gallinula), the sub-family, 452.

Galliwasp, 391.

Galls of the oak-leaf, 205.

Gallus Bankivus (Lat. " a cock," " of Banca"),

the jungle fowl ; G. domesticus, the domestic

cock, 489.

Gamasidæ, a family of the acarina, 135.

Gammarida (Gr. gammaron a lobster) , the
family, 119.

Gammarus pulex (Gr. G. and Lat. pulex a

flea), representation of the, 119.
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Ganglia of insects, 15.

Gannet, 437.

Ganoidea (Gr. ganos brightness ) , an order of
fishes, 334.

Garden spider, web of the, 139, 140.

Gar fish, 309.

Garrulax chinensis (Lat. garrulus chattering),

the Indian black-faced thrush ; G. leucolo-

phus (G. and Gr. leucos white, and lophos a

crest), the laughing crow, 565.

Garrulina (garrulus) , the sub-family, 523.

Garrulus glandarius ( Lat. garrulus, and " fond

of acorns"), the commonjay, 523.

Gasterophilus equi (Gr. gaster the belly, and

philco to love; Lat. equus a horse) , a species
ofdipterous insects, 188.

Gasteropoda (Gr. gaster the belly, and podes
feet) , a class of the mollusca, 251 ; their

structure and anatomy, 251 , 252 ; shells and

opercula of the, 243 , 244 ; arranged in two

sub-classes- the heteropoda and the gastero-

poda, 244, 245 ; divided into three orders

(with their respective sub-orders ) -the he-

teropoda, 254 ; the branchifera, 256 ; and

the pulmonifera, 262.

Gasteropoda proper, a sub-class of the mol-

lusca, 255 ; consists of two orders-the

branchifera, 256 ; and the pulmonifera, 262.

Gastropacha quercifolia ( Gr. gaster the belly,

pachys thick ; and Lat. " oak-leaved ") , the

oak-lappet moth, 199.

Gasterosteus spinachia (Gr. gaster the belly,

and osteon bone) , the fifteen-spined stickle-

back ; G. trachúrus (Gr. trachus rough, and

oura the tail) , the common stickleback, 313.
Gaucharo bird, 615.

Gavialis gangetica, the gangetic crocodile, or

gavial, 404.

Gazella albifrons (Lat. " white-fronted") , the

blesbok, 715 ; G. dorcas, the gazelle, 714 ;

G. euchore (G. and Gr. eu well, and choreo
to dance), the springbok, 715 ; G. pygarga

(Gr. puge the buttocks, and argos white),
the bontebok, 715.

Gecarcinus (Gr. ge land, and karcinus a crab),
habits ofthe, 129.

Gecinina (gecinus) , the sub-family, 507.

Gecinus viridis (Gr. ge the earth, and kineo to

move; and Lat. " green") , the green wood-
pecker, 507.

Gecko verus, the true gecko, 394.

Geckotida (gecko) , the geckos , a family of

lizards, 394.

Geese, 448.

Gelassimi (Gr. " land-crabs") , habits of the,
129.

Gemmation, reproduction by, 40 ; general re-
marks on, 270.

Genera, arrangement ofinto species, an impor-

tant step in zoological classification, 10.

Generations, alternation of, 158, 170.

Genetta vulgaris, the common genette, 753.

Geocores (Gr. ge land, and koris a bug) , a tribe

of hemipterous insects, 166.

Geodephaga (Gr. " ground-beetles") , a family

ofcoleopterous insects, 225.

Geometrina (Gr. ge, and metron ground mea-

suring), a tribe of nocturnal lepidoptera,
196, 197.

Geophilidae (Gr. ge land , and phileo to love), a

family of the class myriapoda, 143, 144.

Geophilus electricus ( Gr. G. and Lat. " elec-

tric") ; G. longicornis (G. and Lat. "long-

horned "), representations of the species,
144.

Georhychidae (georhychus), the family, 735.

Georhychus capensis ( Gr . ge the earth) , a spe-
cies of mole rat, 786.

Geospiza (Gr. ge the ground, and spiza a

sparrow), a genus of grosbeaks, 540.

Gerbilles, 735.

Gerres rhombeus ( Lat. gerres and " rhom-

bic"), a species of fish, 317.

Gervonidæ, the family, 71.
Gibbons, 777.

Giraffe, 712.

Glareola pratincola, the pratincole, 467.

Glareolina (glareola) , the sub-family, 467.
Glass snake, 392.

Glaucus Forsteri, a species ofthe gasteropodous
mollusca, 257.

Glomerida (Lat. glomero to roll into a ball), a

family ofthe class myriapoda, 145.

Glomeris marginata, representation ofthe , 145.

Glossophaga (Gr. glosse the tongue, and phago

to eat), a genus of vampyres, 769.

Glow-worm, the, 221.

Glutton, 756.

Glyceris (Gr. glykeros sweet) , a genus of an-

nelides, 99.

Glyptodon (Gr. gluptos carved, and odous a

tooth), a genus of fossil armadillos, 727.

Glyptolepis (Gr. gluptos engraved, and lepis a

scale), a genus of fossil ganoid fishes, 341 .

Gnats, the family of, 192.
Gnu, 717 .

Goat, 716.

Goat-moth, the, 199.

Goat-moth, scales from the wings of the, 193.

Goatsucker, 614.

Gobiidae (gobius) , the family, 325.

Gobius (Lat. gobius the name of a fish) , the

gobies, a genus of spinous fishes, 325.
Godwit, 457.

Goerius olens, a predaceous beetle, 224.

Goldfinch, 542.

Gold fish, 303.

Goosander, 443 .

Gordiacea (Gr. " gordian"), hair worms, 91.

Gorilla, a genus of apes, 777.

Gorgonidae (from the Gorgons ofGreekmytho-

logy) , the family, 54.

Goshawk, 628 , 629.

Goura coronata (goura native name, and Lat.

"crowned"), the crowned pigeon, 497.

Gourami, a species of fish, 325.

Gouride (goura) , the family, 497.

Gracula religiosa (Lat. graculus), ajackdaw,
532.

Graculina (gracula), the grakles, a sub-family

of starlings, 532.

Grakle, purple, 532.

Grallatores (Lat. " walkers on stilts"), an

order of birds, 456 .

Grampus, 682.

Grantia compressa, 29.

Grasshopper, the hind legs of the, 150 ; trans-

formations of the, 156.

Grasshoppers, 164, 165.

Grayling, 302.

Grebes, 432.

Greenbone, 309.

Greenlets, 556.

Gregarine (Lat. gregarius in flocks) , miere-

scopic parasites, 40 ; theirmode of reproduc.

tion, 41 .



Griffon, 645.

Grosbeak, pine, 546.

Grosbeaks , 538 , 540 .

Ground beetles, 225.

Grouse, 477, 479.

Gruide (grus), the family, 469.

Gruinæ, the sub-family, 469.
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Grus cinerea (Lat. " the ash-coloured crane"),
the common crane, 470.

Gryllina (Lat. grydus a cricket), a family of

orthopterous insects, 170.

Gryllotalpa (Lat. " the mole-cricket" ), 151 .

Gryllus viridissimus (Lat. " the great green

grasshopper"), transformations of the, 156,
170.

Guanaco, 705.

Guans, 493.

Guazuti, deer, 708 .

Guillemots, 421 .

Guinea fowl, 486.

Guinea pig, 732.

Gulls, 438 , 439.

Gulo luscus, the glutton, 756.

Gurnards, 312.

Gymnetrus Banksii (Gr. gumnos, and etron the

belly) , a species of ribbon fish, 323.

Gymnocephalus (Gr. gumnos naked , kephale

the head) , a genus of chatterers, 552.

Gymnoderinæ (gymnoderus), sub-family of,
552 .

Gymnoderus (Gr. gumnos, and dere the neck) ,

a genus of chatterers, 552.

Gymnodonta (Gr . gumnos and odonta teeth), a

family of fishes, 333.

Gymnopthalmidae ( Gr. gumnos, and opthalmos

the eye) , a family of lizards, 390 .

Gymnorhina tibicen (Gr. gumnos, rhin the

nose, and Lat. " a flute player" ) , a species

of crow, 523.

Gymnopthalmata (Gr. gymnos naked, and

opthalmos the eye) , order of the, 70.

Gymnosomata (Gr. gymnos, and soma the

body), an order of the pteropodous mollusca,
250.

Gymnotida (gymnotus), the family, 296.

Gymnotus electricus (Gr. gumnos, and notos,

the back) , the electrical eel , 692 .

Gypaëtina (gypaëtus) the sub-family, 645.
Gypaëtus barbatus ( Gr. gups a vulture, aëtos

an eagle, and Lat. “ bearded" ), the bearded

vulture, 445.

Gyps fulvus (Gr. gups, and Lat, "tawny"),

the tawny vulture, 674.

Gyr falcon, 632.

Gyrini, the whirligigs, 224.

H

Hæmatopodina (hamatepus), the sub-family,
465.

Hæmatopus ostralegus (Gr. haima blood, pous

a foot, and Lat. " oyster-catcher" ), the

oyster-catcher, 465, 466.

Haddock, 306.

Hag, a species of fish, 293.

Halcyon leucocephalus ( Gr. halcuon the king-
fisher, leucos white, and kephale the head) ,

a species of kingfisher, 663 .

Haliaetus albici la (Gr. hals the sea, and aëtos

an eagle), the white-tailed sea eagle, 638 ;

H. leucocephalus ( H. and Gr. leucos white,

and kephalethe head) , the bald eagle, 638.
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Haliastur indus (Gr. hals the sea, astur, and

Lat. " Indian") the Pondicherry eagle,

640.

Halichoerus gryphus (Gr. hals, choiros a pig,

and Lat.gryphus a griffin) , the grey seal, 742.

Halichondria oculata (Gr. hals the sea, and

chondros cartilage ; Lat. oculus an eye) , a

species of sponge, 28 , 29 .

Halicore cetacea (Gr. hals, kore a maid) , the

dugong, 686.

Haliotida (Gr. hals, and otisthe ear) , a family

of gasteropodous mollusca, 258.
Halteres ofinsects , 142.

Haltica nemorum (Gr. haltikos nimble and

Lat. " of the woods" ) , the turnip fly, 216.

Halys, the representation of the, 167.
Hammeroyster, the, 244.

Hamster, 735.

Hapale penicillata ( Gr. hapalos tender, and
Lat. "furnished with pencils" ) , the mar-

moset, 774.

Hapalida (hapale) , the family, 774.

Haplocerus laniger ( Gr. haploos simple, keras

a horn, and Lat. " wool-bearing" ), the

rocky mountain sheep, 712.

Hares, 730.

Harpyia destructor (Gr. harpuia a harpy, and

Lat. "a destroyer") , the harpy eagle, 941 .

Harriers, 626.

Harvest spiders , 136.

Hawfinch, 540.

Hawk-moths, 200.

Hawks, 625 ; sparrow, 628, 629 ; swallow-

tailed , 631 .

Heads of insects, their structure, 147, 148 .

Hectocotylus, a genus of cephalopodous mol-
lusca, 264.

Hedgehogs, 763.

Hedge sparrow, 576.

Helarctos euryspilus (Gr. helios the sun,

arctos a bear, eurus broad, and spilos a

spot) , the Bornean sun bear, 758 ; H. Malay-
anus, the Malayan sun bear, 758.

Helianthoida (helios and anthos a sun-flower,

and eidos resemblance ) , an order of the po-

lypi, 56 ; their organization , ib.; the poly-

pidom, ofthe, 57 ; their natural history, 58.

Helicidae (Gr. helix a spiral line ) , a family of

the gasteropodous mollusca , 262.

Helicostegida ( Gr. helix, and stege a covering) ,
family ofthe, 25.

Heliomaster mesoleucus (Gr. helios, master a

seeker, meros the middle, and leucos white),

a species of humming-bird , 594.

Heliornina (Gr. helios, ornis a bird), a sub-

family of swimming birds, 433.

Helmet-beetles , 16 , 17.

Helocera (Gr. helos a knob, and keras a horn) ,

a tribe of coleopterous insects ; includes two

groups-the histerida, and the byrrhidæ ,
223.

Heloderma horridum (Gr. helos, a spike,

derma the skin, and Lat. " horrid" ), a

species of lizard, 393.

Helodermida (heloderma) , the family, 393.

Hemerobiidae (Gr. hemeros a day, and bios

existence) , a family of neuropterous insects ,
183 .

Hemimetabola (Gr. hemi half, and metabola

transformation) , a sub-class of insects, 157 ,
160 .

Hemipterous insects, buccal apparatus ofthe.

149.
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Casuarius galeatus (Lat. ) , the crested casso-

wary, 574.

Cat, wild, 750 ; domestic , 750.

Cataphracta (Gr. kataphractos sheathed in ar-

mour), the triglidæ, a family offishes, 311.

Catarrhina (Gr. kata downwards, rhin the

nose), the old world monkeys, 574, 576.

Caterpillar, head and jaws of the, 194 ; legs of

the, ib.; the leaf-rolling, 196.

Caterpillars, the larvae oflepidopterous insects ,

194, 195 ; of butterflies, 201 .

Caterpillar-eaters, a group of birds, 552.

Cathartes aura, the Turkey vulture, 650.

Catoblepas gnu ( Gr. katu down, blepo to look),

the gnu, 717 ; C. gorgon, the cocoon, 717.

Catocala (Gr . kato below, and kalos beautiful) ,

a genus of lepidopterous insects, 198 .

Catometopa (Gr. kato, and metopon the face),

a family ofthe decapod crustacea, 129.

Cats, the family of, 748.

Cattle, 721 ; Chillingham, wild, 721.

Cavia aperæa, the guinea pig, 732.

Caviare, 342.

Cavicornia (Lat. carus hollow, cornu a horn),
the hollow-horned ruminants, 713.

Cavidæ, the cavies, a family of rodents, 731.

Cavies (cavida ), 731.

Cebidae ( Cebus), a familyof American monkeys,

775.

Cebus hypolemos (Gr. kebos a species of mon-

key, and hupo beneath, leucos white) , the

white-throated sajou, 775.

Cecidomyia destructor (Gr. kekidos high-leap-

ing, and myia a fly; Lat. " destroyer") , a

species of dipterous insects, 192 ; C. tritici

(C. and Lat. " ofwheat" ) , 192.

Cedar bird, 555,

Celestus occiduus, the galliwasp, a species of

lizard, 391.

Cell, the simplest element of organic life, 11.

Cells ofthe sponge, 26.

Centetes (Gr. kenteo to prick), the tanrecs, a

genus ofhedgehogs, 764.

Centipede (Lat. centum a hundred, and pedes

feet), its organization, 13.

Centriscus scolopax (Gr. kentron a spine, and

Lat, scolopar a snipe), the sea snipe , 311.

Centropus (Gr. kentron a spur, and pous a

a foot), a genus of cuckoos, 504.

Cephalaspidae ( Gr. kephale the head, and aspis

a shield), a family of fossil ganoid fishes, 341.

Cephalemyia ovis (Gr. kephale the head, and

myia a fly; Lat, ovis of the sheep) , a species

of dipterous insects, 188.

Cephalolophus pygmæus (Gr. kephale and

lophos a tuft, and Lat. " diminutive"), a

species of antelope, 713, 716 ; C. sylvicultrix

(C. and Lat. " a dweller in woods") , the

bush antelope, 716.

Cephalopod, embryo ofa, 264.

Cephalopoda ( Gr. kephale a head, and podes

feet) , the highest class of mollusca, 22 , 263 ;

their structure and anatomy, ib.

Cephalopodous mollusca, 22.

Cephalophora (Gr. "head-bearers") , a class
of mollusca, 246.

Cephalopteridae (cephaloptera), a family of

rays, 355.

Cephaloptera giorna ( Gr. kephale and pteron a

fin ) , a species of ray, 356.

Cephalopterus ornatus (Gr. kephale and pteron

a wing, and Lat. “ adorned " ) , the umbrella
bird, 552.

Cepolide , the family ofthe ribbon fishes, 323.

Cephalothorax of the arachnida (Gr. kephale

the head, and thorax the breast), 120.
Cerastes Hasselquistii (Gr. kerastes a horned

snake) , the Egyptian horned snake, 382.

Cercaleptes caudivolvulus (Gr. kerkos and
leptos thin; and Lat. cauda the tail, and

volro to coil) , the kinkajou, 759.
Cercolabes (Gr. kerkos the tail, and labe a

grasp), a genus of porcupines, 733.

Cercoleptida (cercoleptes), the kinkajous, a

family of plantigrade carnivora, 759.
Cercopidæ, a family of homopterous insects,

164.

Cercopithecus (Gr. kerkos and pithekos an ape),

a genus of African monkeys, 776.
Cereopsis Nova Hollandiæ, a species of goose,
448 .

Cerionis satyra (Gr. keraia a horn, and ornis

a bird ; and Lat. satyrus a satyr), the tra-

gopan, 487 , 489.

Cerithiida, a family ofgasteropodous mollusca,

260 ; Cerithium granulosum, the species,
260.

Cermatiidæ, a family of the class myriapoda,
143.

Certhia familiaris, the brown creeper, 588.

Certhida (certhia), the creepers, a family of
tenuirostral birds , 584.

Certhinæ, the typical creepers, 588.

Cervidae (cervus), the deer, a family of rumi-
nants, 706.

Cervus (Lat. " a stag" ) , the genus ; C. axis

(C. and Lat. aris a kind of deer), the axis

deer; C. campestris ( C. and Lat. belong-

ing to fields" ) , the guazuti ; C. Cana-

densis, the wapiti ; C. elaphus ( C. and Gr.

elaphos a stag), the stag or red deer ; C.

porcinus (C. and Lat. like a pig"), the

hog deer, 707, 708.

Cestoidea (Gr. kestos a girdle, and eidos re-

semblance to), the order, 87.

Cestracion Phillipsii, the box shark, 350.

Cestraciontida (cestracion) , a family of sharks,
350.

Cestum Veneris ( Lat. " girdle of Venus" ) , 74.

Cetacea, an order of mammalia, 674 ; herbivo-
rous, 684 ; fossil, 684, 686.

Cetonia aurata, the rose-beetle, 222.

Cete, a sub-order of the cetacea, 676.

Chaetodontidae ( Gr. chaite hair, and odonta

teeth) , the chaetodons, a family of spiny
fishes, 317.

Chaffinch, 542.

Chalcididae (Gr. chalkizo to shine like brass) ,

a family of hymenopterous insects, 207.

Chamacea, a tribe of the mollusca, 246.

Chaja, 454.
Chalcidae (Gr. Chalkis the name of atown), a

family of lizards , 391 .

Chameleontida (chamæleo) , the family of the

chameleons, 394.

Chamæleo Africanus (Lat. " the African cha-

meleon' ) , 398 , 399.

Chameleon, 399.

Chamois, 713.

Channel bill, 503.

Char, 302.

Characinidæ, a family of physostomatous
fishes, 304.

Charadriida (Lat . charadrius the name of a

bird) , the plovers, a family of wading birds,
465.

Charadring, the sub-family of the typical

plovers, 466.



Chat, yellow-breasted, 567.

Chatterers, 551 , 553 ; Bohemian, 554.

Chauna chavaria, 454.

Chaus, 751.

Cheetah, 751,

Cheese-hopper, the, 189.

Cheese-mite, 134.

INDEX.

Chelidones (Gr. chelidon a swallow) , a group

of birds, 599.

Chelifer, representation of the, 136.

Cheliferida (Lat. chela a claw, and fero to

bear), a family of the arachnida , 136.

Chelmon rostratus ( Lat. rostratus beaked) , a

species of fish, 318.

Chelonidae (chelonia) , the turtle family, 408.
Chelonia (Gr. chelus a tortoise) , an order of

reptiles, 496 ; C. caretta, the loggerhead

turtle, 409 ; C. imbricata (C. and Lat. " im-

bricated "), the hawk's-bill turtle, 409 ; C.

midas, the green turtle, 408.

Chelydea serpentina (Gr. chelus a tortoise, and

Lat. " snake-like" ) , the alligator tortoise ,410 .

Chelidida (chelys) , a family of tortoises, 410 .

Chelys matamata ( Gr. chelus, and matamata

a native name) , 410 .
Chikara antelope, 714.

Chilodon cucullus (Gr. cheilos a lip, and
odontes teeth ; Lat. cucullus a hood) , repre-

sentation ofthe, 40.

Chilognatha (Gr. cheilos a lip, and gnathos a

jaw), an order of the class myriapoda, 144;

their organization, ib.

Chilopoda (Gr. cheilos, and podes feet) , an

order of the class myriapoda, 143 ; their or-

ganization and habits, ib.

Chimæra monstrosa (Gr. chimaira a monster),

the northern chimæra, 346.

Chimerida (chimara) , a family of cartilagi-

nous fish, 346 .

Chimango, 643, 644.

Chimpanzee, 777.

Chinchillidae, the family of the chinchillas,
736.

Chionididae (chionis), a family of rasorial

birds, 476.
Chionis alba (Gr. chion snow, and Lat.

" white" ) , the white sheath-bill , 476.

Chiromyda (chiromys), a family of the quad-
rumana, 772.

Chiromys Madagascariensis ( Gr. cheir a hand,

and mus a mouse) , the aye-aye, 772.

Chironectes variegatus (Gr . cheir a hand,

and necho to swim), the yapock, a species of

Opossum, 671.
Chironomus plumosus (Gr . chironomeo to

dance ; Lat. "feathery" ) , a species of dip-

terous insects, with its larvæ and pupæ, 192.

Chiroptera (Gr. cheir a hand, and pteron a

wing), the bats, an order of mammalia, 764.
Chirotes lumbricoides (Gr. cheir a hand, and

Lat. "like an earth worm" ) , a species of

lizard, 390.

Chiroteuthis Bonellii, a species of cephalopo-

dous mollusca, 267.

Chiru antelope, 714.

Chitonidae (Gr. chiton a coat ofmail) , a family

of the gasteropodous mollusca, 258.

Chitons, a group of mollusca, 230, 258 .

Chlamydera (Gr. chlamys a cloak, and dere

the neck) , a genus of starlings, 531 ; C.
maculata (C. and Lat. " spotted" ), thespotted
bower-bird, 532.

Chlamydosaurus Kingii (Gr. chlamus, sauros

787

a lizard, and Kingii in honour of Capt.

King), a species of lizard, 396.

Charopus (Gr . choiros a pig, and pous a foot),

a genus of marsupial mammals, 670.

Chondrograda (Gr. chondros cartilage, and

Lat. gradus a step ) , orders of the, 75.

Chondrostea (Gr. chondros cartilage, osteon

bone) , a sub-order of ganoid fishes, 339.

Choughs, 528.

Chromida ( Gr. chromis a kind of fish) , a

family of pharyngognathous fishes , 309.

Chrysalides (Gr. chrysos gold) , a family of

lepidopterous insects, 201.

Chrysis ignita ( Gr. chrysos, and Lat. on the

ruby-tail), 107.

Chrysochloris (Gr. chrusos golden, chloros

green), a genus of moles, 761 , 762.

Chrysochloris aurea ( C. and Lat. “ golden ,” ),

the golden mole , 762.

Chrysomela populi ( Gr. chrysos ; Lat. " of

poplars" ) , a species of coleopterous insects,
216.

Chub, 303.

Churchyard beetle, the, 220.

Chuck-will's -widow, 615 .

Cicada ( Lat. cicada) , family of the, 175 ; the

cicada of the ancients, 171 , 172.

Cicadaria (Lat. cicada) , a tribe of the sub-order

homoptera, 165.

Cicadellina, a family of homopterous insects ,
164.

Cicindelida (Lat. cicindela a glow-worm), a

tribe of coleopterous insects, 225 .

Cicindela campestris ( Lat. C. and campus the
field) , representation of the, 225.

Ciconino (ciconia) , the storks, a sub-family of
the herons, 459, 460.

Ciconia alba (Lat . "the white stork" ), 460 ;

C. nigra (Lat. " black stork") , 459.
Cidarida (Lat. cidaris a turban) , " sea-eggs,"

the family, 83.

Cinclina, a sub-family of the plovers, 466.

Cinclodes ( cinclus) , a genus of birds, 590.

Cinclosoma punctatum (cinclus, and Gr . soma
the body ; Lat. "dotted"), the spotted

groundthrush, 565.

Cinclus, a genus of thrushes, 569 ; C. aquati-

cus, the water ouzel, 569.

Circeatus (Gr. kirkos a kind of hawk, aëtos
an eagle) , a genus of eagles, 638.

Circeidae (Gr. Circe) , family of the, 71.

Circina (circus) , the harriers , a sub-family of

the hawks, 626.

Circulation of insects, 144.

Circus aeruginosus (Gr. kirkus a kind of

hawk, and Lat. " rusty " ) , the marsh har-

rier, 626 ; C. cineraceus (C. and Lat. "ash

coloured' ), Montagu's harrier, 626 ; C.

cyaneus ( C. and Lat. " blue" ), the common

harrier, 626.

Cirrhobranchiata ( Lat. cirrus a cure, and bran-

chia gills) , a group of the gasteropodous

mollusca, 257 ; consisting ofone family-the

dentaliidæ, 255.

Cirrhopoda (Lat. cirrus, and Gr. podes feet),

an order ofthe crustacea, 110, 111 ; organi-

zation ofthe, 111.

Cistudo (Lat. cista a box) , the box tortoises, a

genus of tortoises , 411.

Civets, 752 ; Javanese, 753.

Clam-shells, 246.

Classes, constituted of orders, tribes, families,

genera, and species, 11.
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Classification of animals, system of, 9 et seq.

Clavellinidae ( Lat. clavulus a little knob) , a

family of molluscoids, 236,
Claw-shells, 260.

Cleodora pyramidata (Gr. cleodora a nymph,

and Lat. "pyramid-shaped") , a species of

the pteropodous mollusca, 250.

Clepsinidæ, a family ofthe annelida, 94, 95.

Climbing perch, 325.

Clio australis , a species of the pteropodous

mollusca, 250.

Cliona, a genus of sponges, 28.

Clothes-moths, 196.

Clupeidae (clupea) , a family of physostomatus

fishes, 297.

Clupea alba (Lat. clupea, a shad, and alba

white) , the white bait ; C. alosa , the shad ;

C. harengus, the herring ; C. pilchardus,

the pilchard ; C. sardina, the sardine ; C.

sprattus, the sprat, 297, 298 .

Clypeastridae (Lat. clypeus a shield , and Gr.

aster a star), family of the, 103 .

Coassus, the brocket deer, 709.

Coati, 758.

Cobitis (Lat. cobio a gudgeon), a genus of

fishes, 303.

Cobra di capello, 383.

Coccina (Gr. kokkos cochineal ) , a tribe of the

sub-order homoptera, 161 ; habits of the,

ib.; finest red dyes derived from the, 162 ;

their commercial importance, ib.; different

species, ib.

Coccinella, the lady-bird, 212 , 213.

Coccothraustina (coccothraustes), the gros-

beaks, a sub-family of the finches, 339.

Coccothraustes vulgaris (Gr. kokkos a berry,

thrauo to crush), the common grosbeak,
539.

Coccus aceris (Lat. C. and acer a maple-tree),

a species of coccina, 161 ; C. cacti (Lat. C.

and cactus the cactus plant) , a species of
coccina, 162 ; C. lacca (Lat. C. and Indian

laca dye), an Indian species of coccina, 162;
its commercial importance, ib.

Coccystes glandarius (Gr. kokkur a cuckoo,
and Lat. "relating to nuts") the great

spotted cuckoo, 502.

Coccyzing (coccyzus), a sub-family of the

cuckoos, 504.

Coccyzus Americanus (Gr. kokkur a cuckoo) ,

the American yellow-billed cuckoo, 504.

Cochincal insect, representation of the, 161 ;

cultivation of the, 162. (See Coccina. )

Cock of the rock, 555.

Cockatoo, Banksian, 510 ; galeated, 509 ; great

sulphur-crested, 509, 512 ; small sulphur-

crested, 512.

Cockchafer, the, 221 .

Cockles, 246.

Cockroaches, head of, 147 ; organs of, 142 ;

their habits, 174, 175.

Cocks-comboyster, 238.

Cocktails, 224.

Cocoon, 717.

Cod fish, 306.

Cæcilia (Lat. cæcilia a blind worm) , a genus of

apodal batrachia, 361.

Cæciliidae (cæcilia) the family , 361 .

Coelacanthidae (Gr . koilos low, and akantha

a spine) , a family of fossil ganoid fishes, 338 .
Conurus cerebralis (Gr. koinos common, and

oura a tail; Lat. ceretratis belonging to the

brain), a cystic worm, 89.

Colaptina (Gr. kolapto to excavate) , a sub-

family ofthe woodpeckers, 303 .

Coleoptera ( Gr. koleos a sheath, and ptera

wings) , an order of the insecta (beetles),

214 ; their structure, ib.

Colies, 522.

Coliidae, a family of conirostral birds, 522.

Collocalia, (Gr. kolla glue, kalia nest) , a
genus of swifts, 612.

Collocalia esculenta ( C. and Lat. " edible") ,

esculent swallow, 612.

Colobus (Gr. kolobos mutilated) , a genus of

African monkeys, 776.

Colossochelys Atlas ( Gr. kolossus a colossus,
and chelus a tortoise, Atlas proper name),

a fossil species of tortoise , 412.

Coluber Esculapii ( Lat. coluber a snake) , the

Esculapian snake ; C. constrictor (C. and
Lat. " constrictor"), the American black

snake; C. elaphis , C. natrix (C. and natriz

a water snake), the common snake, 334-
386.

Colubrida (coluber) , a family of snakes, 384.

Colubrina, a sub-order of snakes, 382.

Columba (Lat. " doves ") an order of birds,
493.

Columba livia (Lat. columba a dove, and liria
proper name), the rock dove ; C. anas ( C.

and Gr. oinas a dove) , the stock dove ; C.

palumbus (C. and Lat. palumbus a wood
pigeon), the ringdove; C. turtur (C. and

Lat. "a turtle dove "), the turtle dove, 497.

Columbida (columba) , the family of the typi

cal pigeons, 497.

Colus saiga, the saiga antelope, 714.

Colymbida (colymbus), the divers, a family of

swimming birds, 422.

Colymbina, the sub-family of the typical
divers, 433 .

Colymbus glacialis (Gr. kolumbao to swim, and

Lat. "icy" ), the great northern diver, 433.

Comatulidae (Gr. komathe hair) , " hair stars,"

family of the, 80.

Comatula, representations of the, 81.

Comb ofthe hive-bee, 212.

Condor, 646.

Condylura (Gr . kondulos an excrescence, and

oura a tail), a genus of moles, 762.

Cones, 261.

Conger eel, 296.

Conida (konos a cone) , a family of the gas-

teropodous mollusca, 261.

Conirostres (Lat. conus a cone, and rostrum a

beak) , a sub-order ofpasserine birds, 520.

Conopida (Gr. konos and ops the face), a

family of dipterous insects, 189, 190.

Conops, representation of the, 192.

Conurus Carolinensis (Gr. konos a cone, and

oura the tail), the Carolina paroquet, 515.

Conus Hebraicus, representation of the, 226,

Cony ofthe Bible, 695.

Coot, 452, 453.

Copepoda (Gr. kope an oar, andpodes feet ), an

order of the crustacea, 114.

Copsychus saularis (Gr. kopsychus a black-

bird) , the dayal, or magpie robin, 579.

Coracidae ( coracias), the rollers, a family of

fissirostral birds, 604.

Coracing, the typical rollers, 606.

Coracias Abyssinica, a species of roller ; C

garrula (Gr. korar a raven, and Lat. " chat-

tering "), the roller, 606.

Corallium rubrum (Lat. " red coral "), a
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species of polypes, 54 ; interesting character

ofthe, ib.

Corals, natural history of, 57 et seq.; forma-

tion ofcoral reefs, 68.

Cordylophora lacustris (Gr. kordyle a club, and

phero to bear ; Lat. lacustris of the lake), a

species of Polypes, 51.

Coreodea (Gr. koris abug), a family of hemip-

terous insects, 167 .

Cormorant, 435 ; fishing , ib.

Corn-moth, the, 196.

Corn-weevil, the, 217.

Corvinæ, the typical crows, 524.

Corvida (corvus ) , the crows, a family of coni-

rostral birds, 523.

Corvus corax (Lat. corvus a raven, and Gr.

korar a raven) , the raven, 526 ; C. cornix

(C. and Lat. "a crow " ) , the hooded crow ;

C. corone, the carrion crow ; C. frugilegus

(C. and Lat. " gathering corn "), the rook;

Corvusmonedula ( C. andLat. " ajackdaw ") ;

C. splendens, the Indian crow, 518-526.

Corymorpha nutans (Gr. korus a helmet, and

morphe change ; Lat. nutans nodding) , a

species of Polypes, 41 .

Corynidae (Gr. koryne a club) , sub-family of

the, 51.

Coryphaena hippurus (Gr . koruphoo to elevate,

and "horse-tailed "), the dorado , 322.

Coryphaenidae (coryphaena), a family of spiny

fishes, 322.

Coryphium longicorne (Gr. korus ahelmet, and

Lat. "long-horned"), representation of the,
$119 .

Corythaix (Gr. "a plumed warrior "), the

touracos, 522.

Cossus ligniperda (Lat . " a wood-piercing in-

sect") , the goat-moth, 199 .

Cotinga, a genus of chatterers, 554.

Cottus (Gr. kotte the head), the bullheads, a

genus of spiny fishes, 312.

Coturnix (Lat. " a quail " ) , the genus ; C.
dactylisonans, the common quail, 484.

Couroucous, 603.

Courser, cream-coloured, 467.

Cousons, 668.

Cow bird, 501.

Cowpen bird, 536, 557.
Cowries, 202 .

Coypu, 732.

Crab, its organization , 13 ; nervous system of

the, 108 ; anatomy of the, 109 ; metamor-

phosis ofthe, 110.

Crabs, their natural history, 125 et seq.; the
many varieties of, 127-129.

Cracidae (crar), the curassow, a family of

rasorial birds, 492.

Crake, corn , 453.

Cramp fish, or cramp ray, 354.

Cranes, 469 ; common, 470 ; crowned, ib.;

numidian, ib.; gigantic , 461 .

Crangonida (Gr. krangon a fish ofthe shrimp

kind) , a family of the order decapoda, 114.

Craniidae (Gr. kranion the skull ), a family of

mollusca, 249.
Crania personata (Lat. C. and persona a

mask) , a species of mollusca, 249.
Craspedocephalus lanceolatus (Gr. kraspedon

a border, kephale the head, and Lat. "lance-

shaped "), a species of rattlesnake, 361 .
Crax alector the crested curassow ; C. globi-

cera ; C. rubra, the red curassow, 492.

Cray-fish, representation of the, 107-115.

Creepers, 584, 588 ; brown, 588 ; bush, 573;

tree, 589 ; wall, 589.

Crex pratensis (crer the note of the bird, and

Lat. "of meadows "), the corn crake,
453.

Cricetus vulgaris ( Gr. krizo to squeak) , the

common hamster, 735.

Crickets, structure of, 141-165 ; the different

species of, 161, 162.

Crinoidea (Gr. krinon a lily, and eidos resem-

blance) , sea lilies," order of the, 80.

Crocodiles ; Crocodilidæ (crocodilus), the

family ; Crocodilus vulgaris ( Gr. krokodeilos

the crocodile) , the common or nilotic cro-

codile, 404.

Crossbills , 547.

Crotalida (crotalus) , the family, 380.

Crotalus horridus (Gr. krotalos a rattler, and

" horrid"), the rattlesnake, 380 .

Crotophaga (Gr. kroton a tick, and phago to

feed on), the anis, a genus of cuckoos,

502 .

Crotophagina (crotophaga) , the sub-family,

502.

Crows, 523, 524 ; fruit, 552 ; piping, 523 ; tree,

524 ; crow, king , 551 ; laughing, 565 ; red-

legged, 532.

Crow blackbird, 535.

Crustacea (Lat. crusta a crust, or hard cover-

ing) , a class of Arthropoda, 114 ; their or-

ganization, 105, 106 ; senses of the, 108;

anatomy of the, 109 ; metamorphosis of,
110.

Cteniza (Gr. "trap-door spiders" ) , nest of

the, 142.

Ctenophora (Gr. ctenion a comb, and phero to
bear) , a class of radiata, 43 ; divided into

two families- the Beroida, and the Cal-

lianirida , 74.

Cuckoo bees, 211.

Cuckoo-flies, parasitic insects, 106 .

Cuckoos, 500 ; ground, 510 ; lark-heeled, 514 ;

pheasant, 504 ; Cuculina, the typical cuckoos
510.

Cuckoo-spit, a secretion of the frog-hopper,
164.

Cuculida (cuculus) , the family, 510 .

Cuculus canorus (Lat. " a cuckoo," and

"loud"), the common cuckoo , 511 .

Culex pipiens (Lat. culex a gnat, and pipio to

pip like a chicken) , a species of dipterous
insects, 192.

Culicidae (Lat. culer) , a family of dipterous

insects, 193.

Curassows, 492.

Curculio imperialis, the diamond beetle of

Brazil, 218 .

Curlew, 456 ; land or stone, 468 ; Curruca

atricapilla (Lat. "a hedge sparrow," and

" black-headed "), the blackcap ; C. cinerea

(C. and Lat. " gray") , the whitethroat ;

C. hortensis, the garden warbler ; C. sylviella

(G. and Lat. sylva a wood) , the lesser

whitethroat, 581 , 582.

Cursores (Lat. " runners ") , an order of birds,
462.

Cursorial isopodo ( Lat. curso to runtoand fro),

121 ; include two families-the idotheidæ,

and the asellidæ , ib.

Cursorial orthoptera, 169 ; divided into five

tribes-the phasmina, the phylliida , the

mantina, the blattina, and the forficulina,

172-175.
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Cursorinte (cursorius) , the coursers, a sub-

family of plovers, 467.
Cursorius Europæus (Lat. "the European

courser"), the cream-coloured courser, 467.

Cuscus, 668 .

Cushat, 497.
Cuttle-fishes, 255-267 ; organs of circulation

and respiration in the, 228.
Cyamida (Gr. Kyamos a bean), a family of

Crustacea, 118 .
Cyamus balenarum (Gr. kyamos, and Lat.

balana whales) , representation ofthe, 118.

Cyanea capillata (Gr. kyanos blue, and capil-

lata bairy) , its stinging qualities, 66.
Cyanurus cristatus (Gr. kuanos blue, and oura

the tail, and Lat. " crested " ), the blue jay,

524.
Cyathophyllida ( Gr. cyathos a cup, and phyllon

a leaf), the " cup corals," a family of the

polypes, 60.
Cyclifera (Gr. kuklos a circle, and Lat. fero to

bear) , a group of ganoid fishes, 337.

Cyclobranchiata (Gr. kuklos a circle, and Lat.

branchia gills) , a group of gasteropodous

mollusca , 228 .
Cyclometopa (Gr. kyklos a circle, and metopon

the face), a family of the decapod crustacea.

125.

Cyclopida (Gr. cyclops), the family, 115.

Cyclops, a genus of the crustacea, 114, 115.

Cyclopterus lumpus (Gr. kuklos, and pteron a

fin) , the lump fish, 326.
Cyclostomata (Gr. kuklos, and stoma the

mouth), an order of fishes, 292.

Cyclostomidae (Gr. kyhlos, and stoma the

mouth), a family of gasteropodous mollusca,

262.

Cydippe, representation ofthe, 43 ; a genus of

the ctenophora, 74.
Cygnine (cygnus) , thesub-family of theswans ;

C. atratus (Lat. " a swan" and " black"), the

black swan ; C. Bewickii, Bewick's swan ;

Lat. "wild " ),C. ferus (C and
whooping swan ; C. immutabilis, the Polish

swan ; C. olor ( C. and olor a swan) , the

tame swan, 445-447.

the

Cymothoida (Gr . cymothe sea nymph), the

family of, 120 .
Cynailurus jubatus (Gr. kuon a dog, and

ailourous a cat, and Lat. " manned " ), the

cheetap , 751 .
Cynips quercus folii , 105 , 106 ; C. galla tinc-

toria, 106 ; C. terminales, and C. insana,

206.
Cynocephalus (Gr. kuon, and kephale the

head), the baboons, 777.
Cynogale Bennettii, ( Gr. kuon, and gule a

weasel), a species of civet, 753.
Cynopithecus niger ( Gr. kuon, pithekos an

ape, and Lat. " black "), a species of ape,

777.
Cynthia cardui, the painted lady-butterfly,

202.
Cypæride (Gr. Cypria a name ofVenus), a

family ofthe gasteropodous mollusca, 262.

Cypræa tigris, & c. , the species, 261.

Cypride, the family, 115.
Cyprinidine, (cyprinus), the carp family; Cypri-

(Lat.
" a carp and

"gold "), the gold fish ; C. carpio, the
nus auritus,

common carp, 303 ,

Cypris-vidua, the genus, 115.

Cypselida (cypselus) , the family, 611 .

Cypselus apus (Gr. kupselos a swift, and apous

footless) , the common swift ; C. affinis ; C.

batassiensis, the Indian palm swift ; C.

melba, the white-bellied swift, 611 , 612.

Cystic worms, 88.

Cysticerus cellulose (Gr. kystis a bladder, and

kerkos a tail) , representation ofthe, 88.

Cystocrinidae (Gr. kystos, and krinon a lily), a

fossil family, 80.

Cystophora (Gr. kustis a bladder, and phera to

bear) , the genus ; C. cristata (C. and Lat.

" crested "),the hooded seal ; C. proboscidea,

the bottle-nosed seal, 743.

Cytherea spinosa, a species of mollusca, 247.

D

Dabchick, a swimming bird, 432.

Dace, a species of fish, 303.

Dacelo gigas (dacelo anagram of cleede, and

Lat. " giant"), a species of king-fisher; D

nine (dacelo), the sub-family, 601-603.
Dactyloptera (Gr. duktulos a finger, and pteron

a fin) , a genus of fishes, 311.

Danais plexippa, a species of butterflies, 201.

Dapediidae (Gr. dapedon a pavement ) , a family

of fossil ganoid fishes, 340.

Daphniada (from Daphne), the family, 115.

Darters, a species of birds, 437 .

Dasypodidae (dasypus), the family, 726.
Dasyprocta ( Gr. dasus thick, and proktos the

buttocks) , the agoutis, 732.

Dasypus 12-cinctus ( Gr . dasus, and pous a foot,

and Lat. "12-banded ") , the cabassou ; D.

gigas, (D. and Lat. "giant "), the great

armadillo ; D. minutus ; D. setosus (D. and

Lat." bristly " ) , 723-727.
Dasyurida (da yurus) , the family, 673.

Dasyurus ursinus, (Gr. dasus, ourn the tail,

and Lat. " like a bear") a species ofmarsu-

pial mammal, 673.

Dayal, 579.

Death-watch, the, 179, 221.

Decapoda (Gr. deka ten, and podes feet), an

order of crustacea, 122 ; contains three sub-

orders-the macrura, 114; the anomura,

115 ; and the brachyura, 117 .

Decapodidae, a family of cephalopodous mol-

lusca, 267.
Decticus verrucivorus ( Lat. "the wart-eater"),

a species of orthopterous insects, 171.

Deer, 706 ; axis, 708 ; brocket, 709 ; fallow,

709; guazuti, 708 ; hog, 708 ; moose, 709 ;

red, 707 ; rein , 700 ; wapiti, 708.
Deilephila elpinor ( Gr. deile the evening, and

philco to love), the elephant hawk-moth,

200.

Delphinidae (delphinus) , the family, 781.

Delphinus delphis ( Lat. and Gr. " a dolphin "),

the common dolphin, 483.

Demoiselle crane, 470.
Dendrochelidon (Gr. dendron a tree, and

chelidon a swallow), a genus of swifts, 612.

Dendro colaptina (Gr. dendron, kolapto to

peck ), the sub-family ofthetree creepers, 389.

Dendrolagus (Gr. dendron, lagos a hare), a

genus of kangaroos, 667.
Dendrophida (Gr. dendron , ophis a snake), a

family ofcolubrine snakes, 384.
Dentaliida (Lat. dentes teeth , a family of the

gasteropodous mollusca, 257.

Dentalium entalis, the elephant's tusk, 27,

258 .
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Dentirostres, (Lat. dens a tooth, rostrum the

beak), a sub-order of passerine birds, 519,

548.

Dermaptera (Gr. derma the skin, and ptera

wings), the order, 176.

Dermestidæ ( Gr . derma, and esthio to eat) , a

family of coleopterous insects , 223.

Dermestes lardarius ( Gr. D. , and Lat. lardum

the fat of bacon ), a species of the dermes-

tidæ , 223.

Desmans, 773.

Desmodus (Gr. desmos a chain, and odous a

tooth), a genus ofvampyres, 769.

Devil, 673.

Diamond beetle of Brazil, 218.
Dibranchiata (Gr. dis two and Lat. branchia

gills) , an order of cephalopodous mollusca,

266.

Dichelestida (Gr . dis , and cheilos a lip) , family

ofthe, 114.

Dicotyles torquatus (Gr. dis twice, and kotule

a cup, and Lat. " collared "), the collared

peccary, 694.

Dicrurinae (dicrurus) , the sub-family, 541 .

Dicrurus macrocercus (Gr. dikranos a fork,

ourathe tail, makros long, and kerkos a tail),

the Indian king crow ; D. paradiseus (D.

and Lat. " of paradise " ), 551 .

Dictyoptera (Gr. dictyon a net, and ptera

wings) , a sub-order of neuropterous insects,
177.

Dicynodontidae (Gr. dis twice, kuon a dog,

andodontateeth) , a family of extinct lizards,
399.

Didelphidae (didelphys), the family, 670.

Didelphys caucrivora (Gr. dis twice, and

delphusthe womb, and Lat. " crab-eating"),

the crab-eating opossum ; D. opossum, the

the opossum ; D. Virginiana, the Virginian

opossum, 670, 671 .

Didida (Didus) , the family, 495 .

Didunculidae (Didunculus), the family, 494.
Didunculus strigirostris (dim . of didus, the

dodo, Lat. striga a ridge, rostrum a beak),
a species of pigeon , 494.

Didus ineptus (Lat. " unfit to fly"), the dodo,

494 ; D. Nazarenus, the Nazarene, ib.; D.

solitarius, the solitaire, 495 , 496.

Difflugia globulosa (Lat. diffluo to spread

about, and globulosa globular) , the genus, 21 .

Digestive canal of insects , 153.

Digitigrada (Lat. digitus a toe, gradus a step),

a section of carnivorous mammalia, 745.

Dimerosomata (Gr. dimera divided into two

parts, and somata bodies) , an order of the

arachnida, 138 ; their organization, ib.

Dinobryidæ, family ofthe, 34.

Dinornidæ (Dinornis), the family, 574.

Dinornis giganteus (Gr. deinos terrible, ornis

a bird, and Lat. " gigantic"), a fossil cur-

sorial bird, 579.
Dinosauridae (Gr. deinos, and sauros a lizard),

a family of extinct lizards, 399.

Dinotherium (Gr. deinos terrible, ther a wild

beast) , a genus of fossil cetacea, 686.

Diodon (Gr. dis double, and odous a tooth), a

genus offishes, 363.
Diomedea exulans (Gr. Diomedes, proper

name, and Lat. " banished " ) , the albatross,
440.

Diopsis, a species of dipterous insects, 189.

Diphyidae (Gr. dis double, and phye form),

family ofthe, 76.

Diphyes, the genus, 76.
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Diploptera (Gr. diplos doubled, and ptera

wings), a tribe of hymenopterous insects

(wasps) , 210.

Diplozoon paradoxum (Gr. diplon double, and

zoon animal), a parasitic worm, 38.

Dipodidae (dipus), the family, 737.

Dipper, 569.

Dipsadida (Gr. dipsas a kind of snake), a
family ofcolubrine snakes , 384.

Diptera (Gr. dis two , and ptera wings) , an

order of the insecta, 186 ; natural history of

the, 175 et seq.; antennae of the, 187.

Dipteridae (Gr. is double, and pteron a fin), a

family of fossil ganoid fishes, 339.

Dipterous insect, suctorial mouth and pro-

boscis of a, 149.

Dipus Egyptius ( Gr. dipous two-footed), the

Egyptian jerboa, 737 ; D. monotarsus (D.

and Gr. monos one, and tarsos the foot) ,
737.

Discophora (Gr. diskos a disc, and phero to

bear) , a class of radiata, 42, 54 ; its natural
history and habits, 65 et seq.

Distomata (Gr. dis double, and stomata

mouth), parasitic worms, 89.

Diver, great northern, 433.

Diving spiders, 141.
Divisions of the animal kingdom, 12 , 18 ;

I. The protozoa , 18 ; II. The radiata, 31 ;

III. The articulata, 95 ; IV. The mollusca,

225; V. The vertebrata, 16.

Djiggetai, 698.

Dodo, 495.

Dog, Cape hunting, 748 ; domestic, 745.

Dog-fish , picked , Miller's, Penny, 319, 350.

Dolichopida (Gr. dolichos long, and podes

feet), a sub-family of dipterous insects, 190.

Dolphin, common and gangetic, CS3, CS4.
Dorce, 320.

Dorida (from doris) , a family of the gastero-

podous mollusca, 257.

Doris, the genus , 257.

Dormice, 737.

Dorthesia, a genus of coccina, 162.

Doves, 497 ; ground, 565.

Draco volans, the flying dragon, 397.

Dragon, flying, 397.

Dragon-flies, eyes of, 146 ; their natural his-

tory and habits, 181.

Dragonets, 326.

Dreissena polymorpha, a species of mussels,
245.

Drill, 777.

Dromaius Nova Hollandiæ (Gr. dromaios

swift), the emeu, 473.

Dromedary, 701 .

Dromiidae ( Gr. dromaios nimble) , a family of

decapod crustaceans, 126.

Drongo shrikes, 551.

Drummer, the, 175 .

Drymoica cursitans (Gr. drumos a forest, and

Lat. "running" ) a species of warbler ; D.

cysticole (D. and Lat. "inhabiting a bag"),
583.

Dryobates major (Gr. drus an oak, baino to

go, and Lat. " greater"), the great spotted

woodpecker, 507.

Duck, canvas-backed, eider, king, long-tailed,

and wild, 442-445.

Dung-beetle, 212.

Dynastes Hercules (Gr. dynastes a prince), a

beetle of Brazil, 212 .
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Dyticus marginalis, a species of coleopterous

insects, 214, 215.

E

Eagles, 638 ; harpy, 641 ; Pondicherry, 640.

Earth-wolf, or Aard-wolf, 752.

Earth-worms, 97.

Earwigs, organs of, 97 ; their natural history

and habits, 176.

Echeneis remora (Gr. and Lat. "the sucking

fish" ) , the common sucking fish, 326.

Echidnida (Echidna) , the family, 663.

Echidna hystrix (Gr. Echidna proper name,

and Lat. " a porcupine") , the porcupine ant-

eater; E. setosa (E. and Lat. "bristly" ),
663.

Echinida (Gr. echinos), an order of the echino-

dermata, 82 ; organization of the, 82, 83.

Echinodermata (Gr. echinos a spine, andderma

skin ) , a class of radiata, 33, 76 , 85 ; their

organization and habits, 75 et seq.

Echinomys (Gr. echinos a hedgehog, and mus

a mouse), a genus of sand rats, 735.

Echinus (Lat. " sea-urchin" ) , shell of the, 83.

Ectopistes migratorius ( Gr. ektopizo to travel,
and Lat. " migratory"), the passenger pi-

geon, 498.

Edentata (Lat. "without teeth") , an order of

the mammalia, 723.

Edriophthalmata ( Gr. edraios fixed, and oph-

thalmos the eye) , a sub-class of the crus-

tacea, 118 .

Eel, the, 295 .

Eland antelope, 713-716.

Elapidæ, a family of colubrine snakes, 382 .

Elateridae (Gr. elater an impeller), a family of

insects, 221.

Elephant, African and Indian, 688 ; sea, 743 .

Elephant hawk-moth, 200 .

Elephantida (elephas), the family, 687.

Elephant's tooth, 217.

Elephas Africanus, the African elephant ; E.

Indicus, the Indian elephant ; E. primigre-

nius, the mammoth, 688 , 689.

Eleutherura Ægyptiaca (Gr. eleutheros free,

and oura the tail) , a species of frugivorous

bat, 760.

Elk, Irish , 709.

Elytra of the beetle (Gr. elytron the wing

covering), 142.

Emberizina (Emberiza) , the sub-family of the

buntings ; E. hortulana (Lat. emberiza, and

hortulana belonging to a garden ) , the orto-

lan ; E. miliaria (E. and Lat. " a bird feed-

ing on millet") , the corn bunting, 543.

Emeu, 473.

Emydidæ, a family of tortoises, 411 .

Enaliosauria (Gr. enalios marine, and sauros

a lizard) , a group of extinct reptiles, 392 .

Enallostegidae (Gr. enallos changeable, and

stege covering) , family of the, 22.

Enchelina, sub-family of the, 39.

Encrinus (Gr. en in, and krinon a lily) , fossil
form ofthe, 80.

Encrinidæ , the family, 80.

Engraulis eucrasicolus, the anchovy, 298 .

Entomophaga (Gr. entemos an insect, and

phago to eat), parasitic insects, 116 .

Entomostegidae (Gr, entomos divided , and stege

covering), family of the, 22.

Entomostraca (Gr . entomos an insect, and

ostrakon a shell) , a sub-class of the crus-

tacea, 10, 12.

Entozoa (Gr. entos within, and zoon ananimal),

on the study of the, 86.

Eopsaltria Australis ( Gr. eos the dawn, and

psaltria a singer, and Lat. " southern" ) , the

Australian yellow robin, 555 .

Epeira diadema (Gr. epeiryo to draw towards,

and Lat. " diadem"), the garden spider,
139-141.

Ephemera vulgata (Gr. " ephemeral " ) , the

May-fly), 157 ; representation of the, 180.

Ephemerides ( Gr. ephemera) , a family of neu-
ropterous insects, 180.

Epimachine (Epimachus) , the sub-family, 597.

Epimachus (Gr. " unguarded" ) , the genus,

530 ; E. albus (E. and Lat. " white"), 598.

Equidae ( Equus), the family, 695.

Equus asinus (Lat. equus a horse, and asinus
an ass) , the ass ; E. Burchellii, Burchell's

zebra ; E. caballus ( E. and Lat. "a horse"),
the horse ; E. hemionus (E. and Gr. hemi-

onos a mule), the djiggetai ; E. quagga, the

quagga ; Equus zebra, the hill zebra, 696-

698 .

Erethizon dorsata (Gr. erethizo to harass, and

Lat. dorsum the back) , the North American

porcupine, 733.

Erinaceina (Erinaceus) , the sub-family, 763.

Erinaceus Europaus (Lat. " a hedge-hog"),

the common hedgehog, 763.

Eriomys laniger (Gr. erion wool, mus a mouse,

and Lat. "wool-bearing" ), the chinchilla,
736.

Ermine, a stoat, 754.

Errantia ( Lat. errans wandering ) , the highest

order of the branchiferous annelida, 99.

Erythacina (Erythacus) , the sub-family, $75.

Erythacus rubecula (Gr. eruthaino to blush,

Lat. rubeus red, dim. ) , the redbreast, 576.

Eryx, a genus of snakes , 388.

Esocidae ( Esor), the family, 302 .

Esox lucius (Lat, esor the name of a fish, and

lucius a pike), the pike, 302.
Eudendrium ramosum (Gr. eu well, dendron a

tree ; Lat. "branching" ) , the species, 20.

Eudyptes demersa ( Gr. eu well, duptes a swim-

mer, and Lat. " plunged") , the jackass pen-
guin, 429.

Euglena viridis, 34.

Euglypha, genus of the, 21.

Eunicidæ (Gr. eunice) , family of annelida;

E. gigantea ( Gr . E. and Lat. " gigantic" ) , a

species ofthe annelidae , 100 .

Euphema (Gr. eu, and pheme fame) , a genus

of parakeets, 519.

Euphonia musica (Gr. euphonos harmonious),

the organist tanager, 541.

Euplexoptera (Gr. eu and pleko to fold, and

ptera wings), the order, 186.

Euryalidæ (from euryale), one of the family of

the gorgons, 82.
Eurybia gandichandii (Gr. eurybios extending

widely) , a species of pteropodous mollusca,

240 .

Eurylaimine (Gr . eurus broad, laimos the

throat), a sub-family of the rollers, 607.

Eurystomus (Gr . eurus, and stoma the mouth),

a genus of rollers, 607.

Evaniidæ , a family of hymenopterous insects,

107.

Exocatus exiliens (Lat. erocatus a kind of

fish, and " leaping out") , the flying fish , 308.

Eyes of the bee, 146 ; and of different insects,

145.
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Falco æsalon (Lat. "a falcon," and æsalon a

kind of hawk), the merlin, 634 ; F. gyr, the

gyrfalcon, 632; F. juggur, the luggur or

juggur, 635 ; F. lanarius, the lanner, 631-635 ;

F. peregrinus (F. and Lat. " foreign" ), the

peregrine falcon, 633 ; F. peregrinator (F.
and Lat. "a wanderer' ) , the sultan falcon,

635 ; F. subbuteo, the hobby, 634 ; F. tin-

nunculus (F. and Lat. " the kestrel") , the

kestrel, 635 ; F. vespertinus, the red-legged

falcon, 635.

Falconidae ( Falco), the family, 635.

Falconinæ, the sub-family, 632 .

Falconry, 634.

Falcunculus (dim. of Lat. falco) , a genus of

Australian shrikes, 550.

Families, constituted of different genera and

species, 11.

Felida (Felis) , the family, 748.

Felis catus ( Lat. " a cat," and " sharp") , the

wild cat, 750 ; F. caracal, the caracal, 751 ;

F. chaus, the chaus, 751 ; F. concolor ( Lat.

"of one colour " ) , the puma, 750 ; F. leo-

pardus, the leopard, 744 ; F. maniculata,

750 ; F. serval, 751 ; F. tigris, the tiger, 749.

Fennec, 748.

Ferret, 754 .

Fiber zibethicus (Lat. fiber a beaver), the on-

datra, or musquash, 735.
Field-cricket, the, 172.

Fieldfare, 566, 567.

Filaria medinensis (Lat. filum a thread), the

Guinea worm, 92.

Finches, 538-541 .

Fin-fish, 680.

Fire-bird, 537.

Fishes, a class of vertebrata, 272.

Fish-hawk, 638, 639.

Fishing frog, 329.

Fissilinguia (Lat. fissus cleft, and lingua the

tongue) , a group of lizards, 389.

Fissirostres (Lat. fissus and rostrum a beak) ,

a sub-order of passerine birds, 519, 598.
Fistularia tabacaria (Lat. fistula a pipe) , a spe-

cies of trumpet fish, 311.

Fissurellidae (Lat. fissura a fissure), a family

of gasteropodous mollusca, 259.

Flamingo, 449, 450.

Flat-worms, 96. ( See platyelmia.)

Fleas, their structure and natural history, 185 .
Flesh-flies, 189.

Flies, two-winged, 186 ; destructive kinds of,
192.

Floscularida (Lat. flosculus a little flower),

the family, 102 .
Flounder, 335.

Flustræ (sea-mats) , species of molluscoids, 233.

Flycatchers, 556, 558 ; tyrant, 559.
Forked hake, 304.

Forest- flies, 167 , 188.

Forficulina (Lat. forfer a pair of shears) , a

tribe of orthopterous insects, 76.

Forficula (the earwig), representation of the,
176.

Formicarinæ (formicarius), sub-family, 568.
Formicarius (Lat. formica an ant) , a genus of

ant thrushes, 569.

Fossils ofthe nummulites, 28.

Fossoria (Lat. fodio to dig) , a tribe of hyme-
nopterous insects, 209.

Fowl, domestic, 489.
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Fox, common, 747 ; arctic, 747.

Francolinus vulgaris, the common francolin,
483.

Fratercula arctica (dim. of Lat. frater , a

brother), the puffin, 430.

Fregilus graculus, the Cornish chough, 528.

Friar bird, 591 .

Frigate birds, 486.

Fringillida (fringilla) , the family, 537.

Fringilline, the sub-family, 541 .

Fringilla amandava (Lat. fringilla a chaf-

finch) , the amadavade, 543 ; F. cœlebs (F.

and Lat. " a bachelor") , the chaffinch, 542.

Froghoppers, 164.

Frogs, 367.

Fulgorina ( Lat. fulgor lightning), a tribe of
the sub-order homoptera, 165.

Fulgoria candelaria (Lat. F. and candela a

candle), the species, 175 ; F. laternaria (Lat.
F. and laternaria lantern bearing), repre-

sentation ofthe species, 164.

Fulica atra (Lat. "the coot " and " black "),
the coot, 452, 453.

Fuligula glacialis (Lat. fuligo a sea bird, and
"icy" ), the long-tailed duck, 443 .

Fuligulina fuligula) , the sub-family, 443.

Fulmarus glacialus, the fulmar, 441.

Fungiæ, a group of corals, development of,

57, 58.

Fungida (Lat. fungus a mushroom) , a family

ofthe polypes, 61 .

Furnarina (furnarius), the sub-family, 590.
Furnarius fuliginosus (Lat. furnus an oven,

and "sooty"), the oven bird, 590.

Furzeling, or furze-wren, 582.

Gad-flies, 191.

G

Gadidae (Lat. gadus a codfish) , the family of

the cods, 305.

Galaxias (Gr. galaxias milky) , a genus of

fishes, 302.

Galaxiida (galaxias) , the family, 302.

Galbulina (Lat. galbula the name of a bird) ,

the sub-family of the jacamars , 601.

Galeida (galeus) , the family, 350.

Galeodes ( Lat. galea a crest) , representation

of the genus, 136.

Galeopithecida (galeopithecus) , the family, 771 .

Galeopithecus volitans (Gr. gale a cat, and

pithekos an ape ; and Lat. flying") , the

flying lemur, 772.

•

Galeus vulgaris (Gr . galeos a weasel) , the

common tope, 350.

Galleria, a genus of lepidopterous insects, 196.

Gallicola ( Lat. galla the oak apple, and colo to

inhabit) , a tribe of hymenopterous insects,

205; the commercial gall of the, 206.

Gall-flies, 205, 206.

Gallinula chloropus (dim. of Lat. gallina a

hen ; and Gr. chloros green, and pous a

foot), the gallinule, or water hen, 452.

Gallinulina ( gallinula) , the sub-family, 452.
Galliwasp, 391.

Galls of the oak-leaf, 205.

Gallus Bankivus (Lat. " a cock," " of Banca"),

the jungle fowl ; G. domesticus, the domestic

cock, 489.

Gamasidæ, a family of the acarina, 135.

Gammarida (Gr. gammaron a lobster) , the

family, 119.

Gammarus pulex (Gr. G. and Lat. pulez a

flea) , representation of the, 119.
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Ganglia of insects, 15 .

Gannet, 437.

Ganoidea ( Gr. ganos brightness ) , an order of
fishes, 334.

Garden spider, web ofthe, 139, 140 .
Gar fish , 309.

Garrulax chinensis (Lat. garrulus chattering) ,

the Indian black-faced thrush; G. leucolo-

phus (G. and Gr. leucos white, and lophos a

crest) , the laughing crow, 565.

Garrulina (garrulus), the sub-family, 523.

Garrulus glandarius ( Lat. garrulus, and “fond
of acorns"), the common jay, 523.

Gasterophilus equi (Gr. gaster the belly, and

philco to love ; Lat. equus a horse) , a species
of dipterous insects, 188.

Gasteropoda ( Gr . gaster the belly, and podes
feet), a class of the mollusca, 251 ; their

structure and anatomy, 251, 252 ; shells and

opercula of the, 243, 244 ; arranged in two

sub-classes-the heteropoda and the gastero-

poda, 244, 245 ; divided into three orders

(with their respective sub-orders) -the he-

teropoda, 254 ; the branchifera, 256 ; and

the pulmonifera, 262.

Gasteropoda proper, a sub-class of the mol-

lusca, 255 ; consists of two orders-the

branchifera, 256 ; and the pulmonifera, 262.

Gastropucha quercifolia (Gr . gaster the belly,

pachys thick ; and Lat. " oak-leaved "), the
oak-lappet moth, 199.

Gasterosteus spinachia (Gr. gaster the belly,

and osteon bone), the fifteen-spined stickle-

back ; G. trachurus (Gr. trachus rough, and

oura the tail) , the common stickleback, 313.

Gaucharo bird , 615.

Gavialis gangetica, the gangetic crocodile, or

gavial, 404.

Gazella albifrons (Lat. " white-fronted "), the

blesbok, 715 ; G. dorcas, the gazelle, 714 ;

G. euchore (G. and Gr. eu well, and choreuo

to dance) , the springbok, 715 ; G. pygarga

(Gr. puge the buttocks, and argos white),
the bontebok, 715.

Gecarcinus (Gr. ge land, and karcinus a crab),

habits ofthe, 129.

Gecininæ (gecinus ) , the sub-family, 507.

Gecinus viridis ( Gr . ge the earth, and kinco to

move ; and Lat. " green") , the green wood-

pecker, 507.

Gecko verus, the true gecko, 394.

Geckotidae (gecko) , the geckos, a family of

lizards, 394.

Geese, 448.

Gelassimi (Gr. " land-crabs" ) , habits ofthe,
129.

Gemmation, reproduction by, 40 ; general re-

marks on, 270.

Genera, arrangement of into species, an impor-

tant step in zoological classification, 10.

Generations , alternation of, 158, 170.

Genetta vulgaris, the common genette, 753.

Geocores (Gr . ge land, and koris a bug), a tribe

of hemipterous insects, 166 .

Geodephaga (Gr . “ ground - beetles" ), a family

of coleopterous insects, 225.

Geometrina (Gr. ge, and metron ground mea-

suring), a tribe of nocturnal lepidoptera,
196, 197.

Geophilidae (Gr. ge land, and phileo to love), a

family of the class myriapoda, 143 , 144.

Geophilus electricus (Gr. G. and Lat. " elec-

tric") ; G. longicornis ( G. and Lat. "long-

horned "), representations of the species ,
144.

Georhychidae (georhychus), the family, 735.

Georhychus capensis ( Gr. ge the earth) , a spo-

cies of mole rat, 736.

Geospiza (Gr. ge the ground, and spiza a

sparrow), a genus of grosbeaks, 540.
Gerbilles, 735.

Gerres rhombeus (Lat. gerres and "rhom-

bic"), a species of fish, 317.

Gervonida , the family, 71.

Gibbons, 777.

Giraffe, 712.

Glareola pratincola, the pratincole, 467.

Glareoline (glareola) , the sub-family, 467.

Glass snake, 392.

Glaucus Forsteri, a species ofthe gasteropodous

mollusca, 257.

Glomerida ( Lat. glomero to roll into a ball ), a

family ofthe class myriapoda, 145.

Glomeris marginata, representation ofthe , 145.

Glossophaga (Gr. glosse the tongue, and phago

to eat), a genus of vampyres, 769.

Glow-worm, the , 221 .

Glutton, 756.

Glyceris (Gr. glykeros sweet), a genus of an-
nelides, 99.

Glyptodon ( Gr. gluptos carved, and odous a

tooth) , a genus of fossil armadillos, 727.

Glyptolepis (Gr. gluptos engraved, and lepis a

scale) , a genus of fossil ganoid fishes, 341.

Gnats, the family of, 192.

Gnu, 717 .

Goat, 716.

Goat-moth, the, 199.

Goat-moth, scales from the wings ofthe, 193.
Goatsucker, 614.

Gobiida (gobius) , the family, 325.

Gobius (Lat. gobius the name of a fish), the

gobies, a genus of spinous fishes, 325 .
Godwit, 457.

Goërius olens, a predaceous beetle, 224.

Goldfinch, 542.

Gold fish, 303.

Goosander, 443.

Gordiacea (Gr. " gordian"), hair worms, 91.

Gorilla, a genus of apes, 777.

Gorgonidae (from the Gorgons ofGreek mytho

logy) , the family, 54.

Goshawk, 628, 629.

Goura coronata (goura native name, and Lat.

" crowned "), the crowned pigeon, 497.

Gourami, a species of fish, 325.

Gouride (goura) , the family, 497.

Gracula religiosa (Lat. graculus), a jackdaw,
532.

Graculin (gracula) , the grakles, a sub-family

of starlings, 532.

Grakle, purple, 532.

Grallatores (Lat. " walkers on stilts" ), an

order of birds, 456 .

Grampus, 682.

Grantia compressa, 29.

Grasshopper, the hind legs of the, 150; trans-

formations ofthe, 156.

Grasshoppers, 164, 165 .

Grayling, 302,

Grebes, 432.

Greenbone, 309.

Greenlets, 556.

Gregarine (Lat. gregarius in flocks) , miere-

scopic parasites, 40 ; their mode of reproduc-

tion, 41.
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Griffon, 645.

Grosbeak, pine, 546.

Grosbeaks, 538 , 540.

Ground beetles , 225 .

Grouse, 477, 479.

Gruida (grus ) , the family, 469.

Gruinæ, the sub-family, 469 .

Grus cinerea (Lat. "the ash-coloured crane" ),
the common crane, 470

Gryllina (Lat. gry lus a cricket) , a family of

orthopterous insects, 170.

Gryllotalpa (Lat. " the mole-cricket"), 151 .

Gryllus viridissimus (Lat. " the great green

grasshopper"), transformations of the, 156,
170.

Guanaco, 705.

Guans, 493.

Guazuti, deer, 708.

Guillemots, 421.

Guinea fowl, 486.

Guinea pig, 732.

Gulls, 438 , 439.

Gulo luscus, the glutton, 756.

Gurnards, 312 .

Gymnetrus Banksii (Gr . gumnos, and etron the

belly) , a species of ribbon fish, 323.

Gymnocephalus (Gr. gumnos naked, kephale

the head) , a genus of chatterers, 552.

Gymnoderinæ (gymnoderus), sub-family of,
552.

Gymnoderus (Gr. gumnos, and dere the neck),

a genus of chatterers, 552.

Gymnodonta (Gr. gumnos and odonta teeth), a
family of fishes, 333.

Gymnopthalmida ( Gr. gumnos, and opthalmos

the eye), a family of lizards, 390.
Gymnorhina tibicen ( Gr . gumnos, rhin the

nose, and Lat. "a flute player") , a species

of crow, 523.

Gymnopthalmata ( Gr. gymnos naked, and

opthalmos the eye) , order ofthe, 70.

Gymnosomata (Gr. gymnos, and soma the

body) , an order of the pteropodous mollusca ,
250.

Gymnotida (gymnotus) , the family, 296.

Gymnotus electricus (Gr. gumnos, and notos,

the back) , the electrical eel, 692.

Gypaëtina (gypaëtus ) the sub-family, 645.

Gypaëtus barbatus (Gr. gups a vulture, aëtos

an eagle, and Lat. " bearded") , the bearded

vulture, 445.

Gyps fulvus (Gr. gups, and Lat, "tawny”),

the tawny vulture, 674.

Gyr falcon, 632.

Gyrini, the whirligigs, 224.

H

Hæmatopodina ( hæmatopus), the sub-family,
465.

Hæmatopus ostralegus ( Gr . haima blood, pous
a foot, and Lat. oyster-catcher" ), the

oyster-catcher, 465, 466.

Haddock, 306.

Hag, a species of fish, 293.

Halcyon leucocephalus ( Gr . haleuon the king-
fisher, leucos white, and kephale the head) ,

a species of kingfisher, 663.
Haliaetus albicilla (Gr. hals the sea, and aëtos

an eagle), the white-tailed sea eagle, 638 ;

H. leucocephalus (H. and Gr. leucos white,

and kephalethe head) , the bald eagle, 638.

Haliastur indus (Gr. hals the sea, astur, and

Lat. "Indian") the Pondicherry eagle,
640.

Halichoerus gryphus (Gr . hals, choiros a pig,

and Lat. gryphus a griffin) , the grey seal, 742.
Halichondria oculata (Gr. hals the sea, and

chondros cartilage ; Lat. oculus an eye) , a

species of sponge, 28 , 29.

Halicore cetacea (Gr. hals, kore a maid) , the

dugong, 686.

Haliotida (Gr. hals, and otis the ear) , a family

of gasteropodous mollusca, 258.
Halteres of insects, 142.

Haltica nemorum (Gr. haltikos nimble and

Lat. "of the woods" ) , the turnip fly, 216.

Halys, the representation of the, 167 .
Hammer oyster, the, 244.

Hamster, 735 .

Hapale penicillata (Gr. hapalos tender, and

Lat. " furnished with pencils" ), the mar-

moset, 774.

Hapalida (hapale), the family, 774.

Haplocerus laniger (Gr. haploos simple, keras

a horn, and Lat. " wool-bearing" ), the

rocky mountain sheep, 712.

Hares, 730.

Harpyia destructor (Gr. harpuia a harpy, and

Lat. " a destroyer"), the harpy eagle, 941 .

Harriers, 626.

Harvest spiders , 136.

Hawfinch, 540.

Hawk-moths, 200 .

Hawks, 625 ; sparrow, 628, 629 ; swallow-

tailed, 631.

Heads of insects , their structure, 147 , 148 .

Hectocotylus, a genus of cephalopodous mol-

lusca, 264.

Hedgehogs, 763.

Hedge sparrow, 576.

Helarctos euryspilus (Gr. helios the sun,

arctos a bear, eurus broad, and spilos a

spot) , the Bornean sun bear, 758 ; H. Malay-

anus, the Malayan sun bear, 758.

Helianthoida (helios and anthos a sun-flower,

and eidos resemblance) , an order of the po-

lypi, 56 ; their organization , ib.; the poly-

pidom, ofthe, 57 ; their natural history, 58 .

Helicidae (Gr. helix a spiral line), a family of

the gasteropodous mollusca , 262.

Helicostegida (Gr. helix, and stege a covering) ,

family ofthe, 25.

Heliomaster mesoleucus ( Gr. helios, master a

seeker, meros the middle, and leucos white),

a species of humming-bird, 594.

Heliornina (Gr. helios, ornis a bird) , a sub-

family of swimming birds, 433.

Helmet-beetles , 16, 17.

Helocera (Gr. helos a knob, and keras ahorn),
a tribe of coleopterous insects ; includes two

groups-the histerida, and the byrrhidæ,

223.

Heloderma horridum (Gr. helos, a spike,

derma the skin , and Lat. " horrid" ) , a

species of lizard, 393.

Helodermida (heloderma) , the family, 393.

Hemerobiidae (Gr . hemeros a day, and bios

existence) , a family of neuropterous insects,
183 .

Hemimetabola (Gr. hemi half, and metabola

transformation ) , a sub-class of insects, 157,
160.

Hemipterous insects, buccal apparatus of the.
149 .
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Hemiramphus (Gr. hemi half, and ramphos, a

beak), a genus of fishes, 309.
Heniochus monocerus (Gr. heniochos a coach-

man, and monoceros the unicorn), a species
of fish, 318.

Hermaphrodite insects, 155.
Hermellida , the family, 98.
Hermit crabs, 125, 126.

Hermit birds, 594.

Herons, 458-463.

Herpestes griseus (Gr. herpestes a crawler,
and Lat. ་ ་ gray"), the mungoos, 383, 753 ;

H. ichneumon, the ichneumon, 753.

Herring, 297.

Herrings, king of the, 346.
Hessian fly, the, 192.

Heterocera (Gr. heteros various, and keras a

horn) , a sub-order of lepidopterous insects

(moths) , 195 .
Heterodon (Gr. heteros dissimilar, and odous

a tooth), a genus of colubrine snakes, 386.

Heterogyna (Gr. heteros, and gyne a female ) ,

a tribe of hymenopterous insects (ants ), 208.
Heteromera (heteros, and meros division) , a

section of coleopterous insects, 219.

Heteropoda (Gr. heteros, and podes feet), a

a sub-class and order of gasteropodous mol-
lusca, 254.

Heteroptera (Gr. heteros, and ptera wings) , a

sub-order of the insecta (" bugs" ), 161, 166

et seq.

Hierax (Gr. "a hawk "), a genus of falcons,
636.

Himantopus melanopterus (Gr . himas a rope,

pous a foot, melas black, and pteron a wing),

the stilt, 457 ; H. nigricollis (II. and Lat.

niger black, and collum the neck), 458.

Hippa, representation ofthe genus, 126.

Hippidae, a family of crustacea, 126.

Hippoboscida ( H. and bosko to feed), a family

of dipterous insects, 187.

genus of

Hippobosca equina (H. and Lat. equus ahorse),

a species of dipterous insects, 188.

Hippocampus the sea-horses, a

fishes, 330.
Hippoglossus vulgaris (Gr. hippos, glossa the

tongue), the holibut, 307.
Hippopotamidae (hippopotamus), the family,
690.

Hippopotamus amphibius (Gr. hippos, pota-

mos a river, and Lat. " amphibious "), 790 ;

H. Senegalensis, 691.

Hippopus maculatus (H. and pous a foot ; Lat.

" spotted"), a species of bivalve mollusca,
246.

Hirudinidae (Lat. hirudo a horse-leech), a

family ofthe annelida, 95.
Hirundinidae (hirundo) , the family, 607.
Hirundo fuciphaga (Lat. hirundo a swallow,
and Gr. " sea-weed eating "), a species of

swift, 612 ; H. riparia (II. and Lat. " bank" ),

the bank martin, 609 ; H. rufa (H. and Lat.

" red "), the barn swallow, 610 ; H. rustica,

the chimney swallow, 608 ; H. urbica (H.
and Lat. " of cities "), the martin, 609.

Histerida (Lat. hister an actor), a family of

coleopterous insects, 223.

Hive-bee, working, hind-leg of the, 211.
Hive-bees, the society of, 212 ; representations

of the queen, the drone, and the worker, ib.;
comb of the, 212.

Hoatzin, 522.

Hobby, 634.

Hog, common, 693 ; wart, 694.
Hog-fish, 682.

Holibut, 307.

Holocephala (Gr. holos complete, and kephale

a head) , a sub-order of the cartilaginous

fishes, 346.
Holoptychiidae ( Gr. holos, ptuche a row or

layer) , a family of fossil ganoid fishes, 338.
Holothuridae ( Gr. holos whole, and thura a

gate), order of the, 74.
Holothuria, representation of the genus, 74.

Holostea (Gr. holos, osteon bone ), a sub-order

of the ganoid fishes, 337.
Homalopsida ( Gr. homalos even, and ops the

face), a family of colubrine snakes, 354.
Homolidæ, a family of decapod crustaceans,

126.

Homoptera (Gr. homos similar, and ptera

wings), a sub-order of insecta, 160, 161 et

seq.

Honey-eaters, 588.

Honey-guides, 505.

Honey-dew of the aphides, 163.
Hooded snakes, 383.
Hoonuman, 776 .

Hoopoes, 596, 597.

Hop-fly, the, 163.

Hornbills, 521.

Horse-fly, the, 188.

Horse, 696.

House-cricket, the, 188.
House-fly, eyes of the, 146.
House-spider, web of the, 139, 140.
Humble bees, 211 , 212.

Humming birds, 591-596.

Hunting spider, 131 .

Hyænidæ (hyana) , the family hyænas, 751.
Hyæna crocuta, the spotted hyena ; H. spe-
læns, the cave hyæna ; H. striata, the striped

hyæna, 752.

of

Hyalea (Gr. hyalos transparent), a genus of

the pteropodous mollusca, 240, 241.
Hydra (Gr. hyder water), representation

the, 46 ; tentacles of the, 47 ; its extraordi-

narypowers of propagation, 48 ; its voracity,

49; different families ofthe, 51.
Hydrachna globulus (H. and Lat. "globe-

like" ) , representation of the species, 135.
Hydrachnida Gr. hyder, and arachne a spi-

der) , a family of the acarina, 135.
Hydradephaga (Gr. hydor, and adelphagos
voracious), a tribe of coleopterous insects,
224.

Hydrocharus capybara ( Gr. hydor water, and

choiros a pig), the capybara, 732.

Hydrocores (Gr. hydor, and koris a bug) , a
tribe ofhemipterous insects, 166.

Hydroida (Gr. hydor, and eidos resemblance),

an order of the polypi, 34 ; its habits and

natural history, 34 et seq.; their curious
circulation, 46 ; their reproductive powers,
ib.

Hydrophida (Gr. hudor, and ophis a snake),

a family of colubrine snakes, 383.
Hydrophilus caraboides (H. and phileo tolove),
representation of the species, 223.

Hydrosaurus Bellii ( Gr. hudor, and sauros a

lizard) , 394.
Hydrous piceus ( H. and Lat. piceus pitchy),
the great water beetle, 234.

Hyla tinctoria (Gr. hule a wood, and Lat.

" belonging to dyeing ") an American tree

frog, 369.



INDEX.

Hylides (hyla) , the sub-family of the tree

frogs , 369.

Hylobates (Gr. hule, and baino to go) , the

gibbons or long-armed apes , 777.

Hylurgus piniperda ( Gr.hylourgos a carpenter,

and Lat. " pine-boring' ) , a species of xylo-

phagous insects, 218 ; its destructive quali-

ties, 219.

Hymenoptera (Gr. hymen a membrane, and

ptera wings), an order of the insecta (bees,

wasps, &c. ) , 202 ; their structure and

habits, 202 et seq.

Hypochthon auguinus (Gr. hupo beneath,

chthon the earth, and Lat. " snake-like ")

a species of batrachian , 362.

Hypsiprymnus ( Gr . hypsi high, and prumnos

the buttocks) , a genus of kangaroos, 667.

Hyracidae (hyrax), the family, 695 .

Hyrax arboreus (Gr. huraz a rat, and Lat.

" arboreal ") ; II . capensis, the Cape hyrax ;

H. dorsalis ; H. syriacus, the Syrian hyrax

or daman, 695.

Hystricidae (hystrix) , the family, 732 .

Hystrix cristata ( Lat. "a porcupine," and

"crested "), the common porcupine, 732.

I

Xanthinidae (Gr . ianthinos violet-coloured ) , a

family of the gasteropodous mollusca, 259.

Ibex, common, 719 ; Pyrenean , 719 .

Ibis falcineleus (Gr. ibis, and Lat. fale a

sickle) , the glossy ibis ; I. religiosa, the
sacred ibis ; I. rubra (Lat. "red "), the

scarlet ibis, 479, 480.

Ichneumonidae (Gr. ichneumon-Pharaoh's

rat) , a family of hymenopterous insects, 207.

Ichneumons, parasitic insects, 206.

Ichneumon, Egyptian, 753.

Ichthyosauridae ( Gr. ichthus a fish, and sauros

a lizard ) , a family of extinct reptiles, 401.

Icteria viridis (Gr. icteros yellow, and Lat.

viridis green), the yellow-breasted chat, 537.

Icterina (icterus), the sub-family, 536.

Icterus spurius (Gr. icteros), the orchard
oriole, 536.

Ictinia Mississippensis (Gr. ictin a kite) , the

Mississippi kite, 631 .

Idotheida, the family, 121 .

Iguana tuberculata (" covered with tuber-

cles ") , the common iguana, 395.

Iguanidae (iguana) , the family, 394.

Indicator major, the greater honey-guide ; I.

minor, the lesser honey-guide, 505.

Indicatorina ( indicator) , the sub-family, 505.

Indris brevicaudatus, (Lat. " short tailed" ),

the Indri, 773.

Infundibulata (Lat. infundibulum a funnel) ,

an order of the bryozoa, 233.

Infusoria (Lat. infusus infused), a class of the

protozoa, 29 et seq.; their organs of motion,
29; natural history of the, 30 ; their means

of propagation, 31 ; their habits , 32 ; their
classification, 28 ; the astomata, and the sto-

matoda, 28, 29.

Inia boliviensis, a species of dolphin, 683.

Inoperculated pulmonifera, consisting of five
families-the helicidæ, the limacidæ, the

oncidiidae, the limnæidæ, and the auricu-
lidæ , 262.

Insecta or insects (Lat. " cut into" ) , nervous

system of, 14 ; the highest class of articulated

animals, 145 ; their general organization,
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145 et seq.; anatomy ofthe external skeleton
of, 146 ; their eyes, 146 ; antennæ, 147 ; their

heads and mouths, 147, 148 ; their limbs,

149, 150 ; their wings, 151 ; digestive canal

of insects, 153 ; circulation and respiration

in, 154 ; metamorphosis of, 155 ; classifica-

tion of, 157 ; divided into three sub-classes

(with their various orders) -the ametabola,

157, 158 ; the hemimetabola, 157, 160 ; and
the metabola, 157 , 185 .

Insectivora (Lat. " insect eaters" ), an order of

the mammalia, 674, 679.

Insessores (Lat. insessus perched) , a section of
the class of birds, 428 , 518 .

Invertebrata, general remarks on the, 269, 270.

Isis hippuris ( from Isis the Egyptian goddess,

and Gr. " horse-tailed" ) , a species of po-

lypes , 54.

Isopoda (Gr. isos equal, and podes feet), an
order of crustacea, 120 ; their organization,

ib.

Itch, acarus of the, 134.

Iulidæ , a family ofthe class myriapoda, 145.

Iulus, transformations of the genus, 143 ; re-

presentations of the, 145 .

Ixodidae (Gr. ixo to adhere), a family of the

acarina, 135.

Ixodes plumbeus ( I. and Lat. "leaden"), re-

presentation of the species, 135.

Ixos obscurus ( Gr. ixos a kite, Lat. "ob-

scure" ), a species of thrush, 563.

Jabirus, 460 , 462.

Jacamars, 601 .

Jacana, 454.

Jackal, 746.

Jackdaw, 526.

J

Jaculus Labradorius (Lat. jaculus a darting

serpent) , the Labrador jumping mouse, 737.

Jaguar, 750.

Jays, 520.

Jerboas, 737.

Jerfalcon, 632.

Juggur, an Indian falcon, 635.

Juida, a genus of starlings, 531 .

Kakapo, 509.

Kalong bat, 769.

Kanchil, 706.

Kangaroo rats, 667.

K

Kangaroos, 665 ; tree, 667.

Kestrel, 635.

Ketupa Ceylonensis, a species of owl ; K.

flavipes (Lat. "yellow-footed ”) , 622.

King bird, 560.

King crow, 551.

King fish, 320.

King of the herrings, 346.

King fishers, 600 , 601.

Kinglet, 582.

Kinkajous, 759.

Kite, 630, 642 ; black, 630, 632 ; brahminy,

632 ; govinda, 632 ; Mississippi, 631.

Kittacincla macroura (Gr. kitta a magpie, and

cincla; Gr. makros long, oura a tail) , the

Indian nightingale, 578.

Kiwi-kiwi, 475.

Klippspringers, 715.

Koala, 669.
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Kobus ellipsiprymnus (Gr. ellipsis, an ellipse,

prumnos, the buttocks), the waterbuck, 715 .

Koodoo antelope, 715.

L

Labrax lupus ( Lat. labraz a kind of fish,

lupus a wolf) , the basse, 314.

Labridae (labrus) , the family, 309.

Labrus maculatus ( Lat. labrus the name of a

fish, and " spotted"), the ballan wrasse, 310.

Labrus variegatus ( L. and Lat. " variegated"),

the blue striped wrasse, 310.

Lac-dye, produced from the coccus lacca, 162.

Lacerta agilis (Lat. “a lizard” and “ agile”) ,

the agile lizard ; L. ocellata (L. and Lat.

"ocellated" ) ; L. viridis (L. and Lat.

"green"), the green lizard , 392.

Lacertidae (Lacerta) , the family, 392.

Lady-bird, the, 215 , 216.

Læmodipoda (Gr. laimos the throat, and podes

feet) , an order of the crustacea, 118 ; their

organization, ib.

Lagidium cuvieri (Gr . lagides, young hare),

the mountain viscacha, 736.

Lagomys (Gr. lagos a hare, and mus a mouse),

the calling hares, 731.

Lagoon reefs, formation of, 58.

Lagopus scoticus (Gr. lagos and pous a foot),

the Scotch, or red grouse ; L. vulgaris, the

ptarmigan, 479, 480.

Lagostomus trichodactylus (Gr. lagos, stoma

the mouth, thrix hair, and daktulon a toe),
the viscacha, 736.

Lamellibranchiata (Lat. lamella a thin plate,

and branchia gills) , a class of the mollusca,

239 ; anatomy and structure of the, 240, 241.
Lamellicornia ( Lat. lamella a plate, and cornu

a horn) , a tribe ofcoleopterous insects, 221 .

Lamna cornubica (Lat . lamna a flat plate, and

Lat. " of Cornwall") , the porbeagle shark,

349; L. monensis (L. and Lat. " of the

Isle of Man"), the Beaumaris shark, ib.

Lamnida (lamna) , the family, 349 .

Lamnungula (Lat. lamna, and unguis a nail ) ,

a section of the pachydermata, 617, 695.

Lampreys, 293.

Lampris guttatus (Gr. lompros splendid, and

Lat. " spotted" ) , the kingfish, or opah, 320.

Lampyris noctiluca (Lat. " lamp of night" ),

the glow-worm, 221.

Land-bugs, 166.

Land-crabs, 129.

Laniidae (lanius) , the family, 569.

Laniina, the sub-family of the true shrikes,
569.

Lanius collurio (Lat. lanius a butcher, and Gr.

collurion a species of bird) , the red-backed

shrike, 549 ; L. excubitor (L. and Lat. " a

watcher"), the gray shrike , 519, 520 ; L.

rutilus (L. and Lat. "red") the woodchat,
520.

Lanner, an Indian falcon, 635.

Lanthorn-flies, 165 .

Laomedea geniculata ( Laomedes, and Lat.
"kneed"), representation of the, 45.

Lapwing, 465, 466.

Laridae (Lat. larus a gull ) , the family of the

gulls, 438.

Larina, the sub-family, 439.

Larks, 544, 545.

Larva of lepidopterous insects , 194, 195.

Laughing jackass, a species of kingfisher, 603.

Leaf-cutting bees, 211.

Leatherhead , 591 .

Lecanium Ilicis (Gr. lekanion a little hide, and

iler an evergreen oak) , a species of coccina,
162 .

Leeches, 94 ; account of, 95 ; their importance,
ib.

Legs of insects, 150, 151.

Leiothrix (Gr. leios smooth, and thrix hair),
a genus of chatterers, 555.

Leipoa ocellata ( leipoa native name, and Lat.

" ocellated"), the native pheasant of Aus-
tralia, 491 .

Lemmings, 735.

Lemurida ( lemur) , the family, 773.

Lemur catta (Lat. lemur a ghost) , the ring-

tailed lemur, 773.

Lemurs, flying, 771 ; slow, 773.

Leopard, 749 ; hunting, 731 .

Lepadidæ (Gr. " barnacles") , family of, 112 .

Lepidoptera (Gr. lepis a scale, and ptera

wings) , an order of the insecta (butterflies,

moths, &c. ) , 193 ; larvæ of the, 194.

Lepidopus argyreus (Gr. lepis a scale, pous

a foot, and argureios silvery) , the scabbard
fish, 323.

Lepidosiren annectens (Gr. lepis and “ siren,"
and Lat. "uniting" ) à species of batrachian,

361 ; L. paradoxa, ib.

Lepidosteida (lepidosteus), a family of ganoid

fishes, 340.

Lepidosteus osseus (Gr. lepis, osteon bone, and

Lat. "bony"), the bony pike, 340.

Lepidota (Gr. lepis), an order ofbatrachiæ, 360.

Lepidotida (Gr . lepis), a family of fossil

ganoid fishes, 360.

Lepismida (Gr. lepis a scale) , a family of the

order thysanura, 159.

Lepisma machilis, 160.

L. saccharina (L. and Lat. " sugary" ) , 160.

Leptide (Gr. leptos slender) , a sub-family of

dipterous insects , 190.

Leporida (lepus) , the family, 730.
Leptocardia (Gr. leptos small, and cardia the

heart) , an order of fishes, 292.

Leptoglossa (Gr. leptos slender, and glossa the

tongue), a group of lizards, 389, 390.

Leptoptilus argala (Gr. leptos delicate, and

ptilon a feather ) , the Indian adjutant, 461 ;

L. marabou, the African adjutant, 462.

Lepus cuniculus (Lat. " hare" and "rabbit" ),

the rabbit, 730, 731 ; L. timidus, the hare,

730 ; L. variabilis, the Alpine hare, 731 .

Leo Africanus, the African lion, 769.

Leo goojrattensis, the maneless lion , 769.

Lestris (Gr. "a pirate" ), a genus of gulls,
440 .

Leuciscus alburnus (Gr. leucos white, and

Lat. alburnus the bleak) , the bleak, 303 ; L.

cephalus (L. and Lat. "a large-headed

fish" ), the chub, ib.; L. rutilus (L. and

Lat. "red" ) , the roach, ib.; L. vulgaris, the
dace, ib.

Lerneidae (Gr. thenameoftheLernaanhydra) ,

the family, 113.

Lialis, a genus of lizards, 390.

Libellulida ( Lat. libellula a dragon-fly), a

family ofneuropterous insects, 181 .

Limacida (Lat. limar a slug) , a family of gas-

teropodous mollusca, 262.

Limacina rostralis ( L. and rostrum a beak) , a

species of pteropodous mollusca , 251 .

Limbs ofinsects, their formation , 150.
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Limnadia (Gr. limne a marsh) , 115.

Limneidae (Gr. limne a marsh) , a family of the

gasteropodous mollusca, 262.

Limneus, egg ofthe, 231.

Limnoria terebrans, a species of crustacea, 121.

Limosa melanura (Lat. limosus muddy, and

Gr. melas black, and oura a tail) , the god-

wit, 457.

Limpets, 258.

Limulus, the genus, 116 ; organization of the,
117.

Ling, a species of fish, 306.

Linguatulida (Lat. lingua a tongue) , a family

of the arachnida, 133.
Linguatula tænioides (L. and Lat. tænia a

tapeworm), representation of the species,

133.

Lingula anatina (L. and anatina duck-like) ,

a species ofthe mollusca, 249.

Lingulida (Lat. lingua a tongue), family of,

249.

Linota cannabina (Lat. linum flax, and "re-

lating to hemp") , the linnet, 542 ; L. lina-

ria, the lesser redpole, ib.

Lion, 749 ; sea, 743.

Liotheidæ, a family of the order mallophaga,

159.

Lithobius forcipatus (Gr. lithos a stone, and

bios life) , a genus ofthe class myriapoda, 144.

Lithodomi (Gr. lithos, and domos dwelling) , a

species ofmussel, 255 .

Lituites breynii, a species of ammonites, 266.

Lizards, 392.

Lizzia, the genus, 71.

Lizzia octopunctata (Lat. octo eight, and punc-

tata pointed), 70.

Llama, 705.

Loaches, 303.

Lobipes hyperboreus (Lat. lobus a lobe, pes

a foot, and Gr. "living in the north"), a

species of wading bird, 455.

Lobsters, 114 et seq.

Lob-worms, 99.

Locustina (Lat. locusustus a burnt place) , a
family of orthopterous insects, 169 ; their

fearful ravages, ib.; a common article of

food, 170.

Locusta migratoria (L. and migro to wander),

a species of orthopterous insects, 165.

L. cristata (L. and cristata crested ) , 170.

Locusts, natural history of, 150 , 151 , 153.

Loligida, a family of cephalopodous mollusca,
267.

Loligo vulgaris, tne species , 267.

Loncheres (Gr. " a spearman" ) , a genus of

sand rats, 735.

Long-stalked crab, 129.

Longicornia (Lat. "long-horned" ) , a tribe of
coleopterous insects, 217.

Loopers, the caterpillars so called , 197.

Lophiida (Lophius) , the family, 328.

Lophius piscatorius (Gr. lophia a crest, and

Lat. " piscatorial ") , the fishing frog, 329.

Lophobranchia (Gr . lophos a tuft, and bran-

chia), a sub-order of osseous fishes, 330.

Lophophorus impeyanus (Gr. lophos a crest,

and phero to bear) , a pheasant, 487, 489.

Lophopoda (Gr. iophos a crest, and podes feet),
an order of molluscoids, 224.

Lophyrus tigrinus (Gr. lophuros crested) , a

species oflizard, 396.
Loricariidae (Lat. lorica a coat of mail) , a

family offishes, 304.
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Loricata (Lat. lorica) , an order of ganoid

fishes, 340 ; an order of reptiles, 402.

Lorina , the lories, a sub-familyof parrots, 513,

Lota molva, the ling, 206 ; L. vulgaris, the

burbot, ib.

Louse, representations of the, 158 ; different

species, ib.

Loxia curvirostra (Gr. loros crooked, and

Lat. curvus crooked , and rostrum the beak) ,

the common crossbill, 442 ; L. leucoptera

(Gr. leucos white, pteron a wing ) , the white-

winged crossbill, ib.; L. pityopsittacus (Gr.

pitus a pine, and psittakos a parrot), the
parrot crossbill, 542.

Loxine (Loria) , the sub-family, 542.

Lucanus cervus, the stag beetle, 221 .

Lucernarida ( Lat. lucerna a lamp) , a family

of polypes, 64 ; habits and natural history
of the, ib.

Lucernaria auricula (L. and auricula an ear),

representation of the, 64.

Lucioperca sandra ( Lat. lucius a pike, perca a

perch, and sandra a species of fish) , the
sander, 314.

Luggur, an Indian falcon , 635.

Lumbricidae (Lat. lumbricus an earth worm) ,

97 ; the family, ib.

Lump fish, 326.

Lutra Canadensis ( Lat. lutra an otter), the

Canadian otter, 755 ; L. nair, an Indian

otter, ib.; L. vulgaris, the common otter, ib.

Lycaenidae, a family of lepidopterous insects,
202.

Lycaon pictus (Gr. Lucaon proper name, and

Lat. "painted" ) , the Cape hunting dog, 748.

Lycosa tarantula ( L. and Lat. " a spider") , a
genus of the arachnida, 141 .

Lycoside (Gr. lykos), a family of the arach-
nidæ, 141.

Lygwodea ( Gr. lygos a band) , a family of

hemipterous insects, 177.

Lymexylon navale (Gr. lyme destruction , and

Tylon wood), a species of coleopterous in-

sects, 218 .

Lynxes, 749.

Lyre birds, 586.

Lytta vesicatoria, the blister-fly, 219.

M

Macacus inuus, the Barbary ape, 776.

Macaws, 514.

Mackerel, 320.

Macrobiatidae ( Gr. makros long, and bios life) ,

a family of the acarina, 134.

Macrobiotus Hufelandi, representation of the
species, 134.

Macrocercus ararauna (Gr. makros long, and

kerkos the tail), the blue and yellow ma-

caw, 514 ; M. macao, the scarlet macaw, ib.;

M. severus, 515.

Macropodida ( Macropus) , the family, 665.

Macropus fruticus ( Gr. makros and pous a foot,

and Lat. frutex a shrub) , 667, 668 ; M. gi-

ganteus, the great kangaroo, 667 ; M. nemo-

ralis (M. and Lat. " frequenting woods" ) , ib.

Macroscelidine (Macroscelides) , a sub-family

of insectivorous mammalia, 763.

Macroscelides Rozeti (Gr. makros long, and

skelis leg), 763.

Macrura (Gr. makros long, and oura a tail),

a sub-order of crustacea, 114 ; contain four

families-the crangonida , the asticide, the

thalassinidæ, and the palinurida, 124.
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Madreporida, the " tree corals," a family of

the polypes, 60.

Menides, 317.

Magpic, 527.

Magpie moth, the, 197.

Maia (Lat. "the spider crab" ) , 228 ; nervous

system of the, 108.

Maiada (Lat. maia), a family of the decapod

crustacea, 128.

Malacobdellida (Gr . malakos soft, and bdella

a leech) , a family of the annelida, 95.
Malacodermata (Gr. malakos soft, and derma

skin) , a sub-tribe of coleopterous insects,
220.

Malacocircus Malcolmi (Gr. malakos soft, and

kerkos ! a tail) , a species of thrush, 565.

Malacopterygii ( Gr. malakos, and pterux a

fin) , a section of the pharyngognathus

fishes, 308.

Malapteruruselectrions(Gr. malakos? very, and

pteron afin) , an electrical species of fish, 304.
Maleagrina margaritifera, the pearl oyster,

233, 231.

Mallard, 445.

Malleus vulgaris, the hammer oyster, 244.

Mallophaga (Gr. mallos wool, and phago to

feed on) , an order of the insecta, 159 ;
divided into two families-the philopterida

and the liotheidæ, ib.

Mallurinæ, 583.

Mammalia (Lat. mamma a teat), the highest
class of the vertebrata, 647 ; their skeleton,

617-654 ; skin, 654, 655 ; digestive organs,

656 ; circulation and respiration , ib.; ner-
vous system and senses, 657 , 658 ; repro-

duction, 658, 659.

Manakins, 554.

Manatee, 685 ; northern , ib.

Manatida (Manatus), the family, 685.

Manatus Australis , the southern manatee, 685 ;

M. latirostris , the " broad-nosed" manatee,

ib.; M. Senegalensis, the Senegal manatee, ib.

Mandrill, 777.

Mango bird, 564.

Mantina (Gr. mantis a prophet ) , a tribe of

orthopterous insects, 173 ; their singular

habits, 174.

Mantis religiosa (Lat . " the praying insect" ),
151 .

Mantispida (Gr . mantis) , a family of neurop-

terous insects , 183.

Mantle of molluscous animals, 16, 226, 230.

Manus, a genus of ant -eaters, 725.

Mareca penelope, the widgeon, 445.
Marmosets, 774.

Marmots, 739.

Marsupialia (Lat. marsupium, a pouch) , an
order ofthe mammalia, 663.

Marten, 609 ; purple, 609 ; sand or bank, 609.

Martes abietum (Lat. " amarten," " offirs"),

the pine marten, 754 ; M. foina, the common

marten, ib.; M. leucopus (Gr. " white-foot-

ed"), the American sable, ib.; M. zibellina,

the sable, ib.

Mason bees, 211 .

Mastodons, 689.

May-fly, larva, pupa, and image of the, 157 ;
natural history of the, 180.

Meal-worm, the, 220.

Mecistura caudata (Gr. mekistos very long,

oura a tail, and Lat. " tailed "), the long-

tailed tit, 575.

Medusa (from the Medusa of mythology),

family of the, 50 ; stinging powers of the,

66 ; called " sea-nettles," ib.; their mode of

propagation, 67 ; development of, 67-70 ;
ocelli ofthe, 70.

Medusa aurita (M. and aurita " eared "), ten-

tacles of the, 65.

Medusidæ, a family of the steganophthalmata,
65.

Megacephalon maleo (Gr. megas large, and

kephale head), a species of mound bird, 492.

Megaderma frons (Gr. megas, derma the skin.
and Lat. "the forehead " ), a species of

horse-shoe bat, 767.

Megaderma lyra ( Lat . " a lyre" ), 778.

Megalonyx (Gr. megas, and onyx a nail), a
genus of fossil edentata, 725.

Megalops (Gr . megalos great, and ops eye ) , the

young crab, 127.

Megalotis zerda (Gr. megas, and ous the ear),

the fennec, 748.

Megalotrochida (Gr . megalos, and trochos a

wheel), the family of, 103.

Megapodiida (Megapodius), the family, 561.

Megapodine, the sub-family, 491 .

Megapodius tumulus (Gr. megas, and pous a

foot ; and Lat. " a heap" ), the Australian

mound bird, 491.

Megatherium (Gr. megas, and ther a wild

beast), a genus of fossil edentata, 728.

Melanerpes erythocephalus ( Gr. melas black,

and erpo to creep ; and Gr. " red-headed "),

the red-headed woodpecker, 507 .

Melanerpinæ (melanerpes) , the sub-family of

woodpeckers, 507.

Meleagris gallopavo (Lat. "a guinea fowl,"

gallus a cock, and pavo a peacock, ) the
common turkey, 485 ; M. ocellata, the ocel

lated turkey, 486.

Meleagrina (meleagris) , the sub-family, 486.

Meles taxus, the common badger, 756.

Melidae (meles) , the family, 755.

Meliphaga Nova Hollandia (Gr. meli honey

and phago to eat) , the New Holland honey-

eater, 591 .

Meliphagidae (meliphaga) , the family, 590.

Meliphaginæ, the sub-family, 591 .

Melithreptina (Gr. meli, and threptos fed) , a

sub-family ofthe honey-eaters, 591.

Melizophilus Dartfordiensis (Gr. " furze-

loving") , the Dartford warbler, 582.

Mellisuga minima (Lat. mel honey, and go

to suck) , a species ofhumming bird, 595.

Mellivora capensis ( Lat. mel, and voro to eat,

the Cape ratel, 756.

Meloë, a species of coleopterous insects, 219.

Melolontha vulgaris, the cockchafer, 421 .

Melophagus ovinus (Gr. melos the limb, and

ovis of a sheep) , a species of dipterous in-

sects , 188 .

Melopsittacus undulatus (Gr. melos a song,

and psittakos a parrot) , the warbling grass

parakeet, 517.

Membracina (Lat. membrana parchment) , a

tribe of the sub-order homoptera, 164, 165.

Menobranchus lateralis (Gr . mene the moon ,

and branchia ; and Lat. " on the side"), a
species of batrachian, 371.

Menura Alberti (Gr. mene, and oura a tail),

Prince Albert's lyre bird , 518 ; M. superta,

the lyre bird, ib.

Mephitis putorius (Lat. "a bad smell," and

putorius a polecat), the skunk, 755.

Mergansers, 442.
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Mergina (mergus) , the sub-family, 442.

Mergulus alle (dim . of Lat, mergus a sea bird) ,

the little auk, 422.

Mergus cercullatus (Lat. mergus, and “ hood-

ed" ) , the hooded merganser, 443 ; M. mer-

ganser, the goosander, ib.

Merionides, the gerbilles, a genus of rats, 735.

Merlangus vulgaris, the whiting, 306.

Merlin, the song thrush, 634.

Meropida (merops), the family, 599.

Merops apiaster (Lat. merops the bee-eater,

apiaster delighting in bees), the common

bee-eater, 599 ; M. viridis (M. and Lat.
"green"), 600.

Mesothorax (Gr . mesos middle, and " tho-

rax"), ofinsects, 150.

Metabola (Gr. " transformation" ) , a sub-class

of insects, 157 , 185 ; divided into various
orders and sub-orders-the aphaniptera, the

diptera, the lepidoptera, the hymenoptera,

the coleoptera, the strepsiptera, &c., 157,
158, 195 et seq.

Metamorphosis of insects, 155, 156.

Metathorax (Gr . meta after, and " thorax"),

of insects, 140.

Micronisus badius (Gr. micros small, and nisos

a hawk; and Lat. "bay") , the shikra, an

Indian hawk, 629.

Miliola (Lat. milium a millet-seed) , a genus of

the polythalamia, 21 , 23.

Milvago australis (Lat. milvago a flying fish,

and "southern") , a species of hawk, 644 ;

M. chimango, 643.

Milvine (milvus ) , the sub-family of kites, 630.

Milvus govinda (Lat. " a kite") , the govinda

kite; M. niger, the black kite ; M. regalis

(M. and Lat. " royal " ), the common kite,
630-632.

Mimic beetles, 223.

Mimus polyglottus ( Lat. " a mimic," and Gr.

many tongued ") , the mocking bird, 567.

Mink, 754.

Mites, 133 , 134. (See Acarina. )

Mniotiltina (Gr . mniion moss, and tillo to

pluck), a sub-family of warblers, 573 .
Moa, 474.

Mocking bird, 567.

Modeeria formosa, representation of the, 75.
Moles, 760, 761.

Mole-cricket, the, 172 ; structure of the,
151.

Mollusca (Lat. mollis soft) , the fourth grand
division of the animal kingdom, 15, 225 ;

their organization and natural history, 16,

226 et seq.; structure and formation of their
shells, 229, 230 ; their reproductive powers ,

231 ; arranged under two great sub-divi-

sions-the molluscoida, 232 ; and the mol-

lusca proper, 234.
Molluscoida (Lat. M. and Gr. eidos resem-

blance) , a great sub-division of the mol-

lusca, 232 ; divided into two classes-the

bryozoa and the tunicata, ib.

Mollusca proper, a great sub-division of mol-

luscous animals, 238 ; distinguished as the

acephalous and cephalophorous, 238, 239 ;

divided into five classes-the lamellibran-

chiata, 239 ; the palliobranchiata , 248 ; the

pteropoda, 249 ; the gasteropoda, 251 ; and

the cephalopoda, 263.

Moloch horridus ( Gr. Moloch a heathen god,
and Lat. " rough" or " bristling"), a spe-

cies of lizard , 397 .
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Molothrus pecoris (Gr. molos tumult, throco

to clamour ; and Lat. "of cattle" ), the

cowpen bird, 536.

Momotina (momotus) , the sub-family, 604.
Momotus Brasiliensis, a species of roller, 605.

Monadidae (Gr. " a monad ") , the family, 34.

Monitor niloticus (Lat. " the monitor of the

Nile' ), a species of lizard, 393.

Monk bird, 591 .

Monkey, howling, 776 ; proboscis, ib.; sacred,

ib.; spider, ib.

Monodon monoceros (Gr . monos one, odous a

tooth, and monoceros an unicorn) , the nar-

whal, 683.

Monomerosomata (Gr. monos one, meros a

joint, and soma a body) , an order of the

arachnida, 132. (See Acarina. )
Monosomata (Gr. monos, and soma a body) , an

order ofthe rhizopoda, 20.

Monotremata (Gr. monos, and trema an ori-

fice ) , an order of aplacental mammalia, 660 .

Moose deer, 709.

Mormyride ( Lat. mormyra a species of fish) ,

a family of physostomatous fishes , 302 .

Morphnus (Gr. morphinos gloomy) , a genus of

eagles, 641 .

Morrhua æglefinus, the haddock, 306 ; M. vul-

garis, the common cod, ib.

Morse, or walrus, 743 .

Mosasauridae (mosa the meuse, and Gr. sauros

a lizard) , a family of fossil lizards, 399.

Moschida (moschus) , the family, 706 .

Moschus aquaticus (Gr. moschus musk, and

Lat. " aquatic" ) , a species of musk deer,

716 ; M moschiferus (M. and Lat. " musk-

bearing"), the true musk deer, 706.

Motacilla alba ( Lat. ), the white wagtail, 572 ;

M. boarula, the gray wagtail, ib.; M. Yar-
rellii, the pied wagtail, ib.

Motacillina (motacilla) , the sub-family, 571 .
Moths, a sub-order of lepidopterous insects,

195-200.

Mound bird, 491 .

Mouse, 734 ; harvest, ib.; field, ib.; Labrador

jumping, 737.

Mouse birds, 531.

Mouths of insecta, their structure , 147-149.

Mugil capito ( Lat. mugil a mullet, and capito

having a large head) , the gray mullet, 324.

Mugilidae (mugil) , the family, ib.

Mullidae (mullus), the family, 315 .

Mullet, gray, 311 ; red , 385 ; bearded, 315.

Mullus barbatus (Lat. " a red mullet," and

"bearded "), the bearded mullet, 315 ; M.

surmulletus, the red mullet, ib.
Multivalve shells , 230.

Mungoos, 383 , 753.

Muntjacs, 707.

Muraenidae (Gr. muraina, a fish supposed to be

the lamprey), a family of eels, 295.

Murex (Lat. "a shell-fish" ) , representation of

the, 241 .

Muricidæ, a familyof gasteropodous mollusca,
261 .

Murida (mus), the family, 733 .
andMus decumanus (Lat. mus a mouse,

decumanus large) , the brown rat, 734 ; M.

giganteus, ib.; M. messorius ( M. and Lat.

messor a reaper), the harvest mouse, ib.;

M. musculus, the mouse, ib.; M. rattus, the

black rat, ib.; M. sylvaticus (M. and Lat.

" belonging to woods "), the long-tailed
field mouse, ib.

3 %
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Musca domestica (Lat. the " domestic fly"),
168 .

Muscicapa atricapilla (Lat . musca a fly,

capio to catch, and "black-headed ") , the

fly-catcher, 558 ; M. griseola, the spotted

fly-catcher, 556-558.

Muscicapidae and Muscicapina (muscicapa),

the family and sub-family, 556.

Muscida (Lat. musca a fly), a family of dip-

terous insects, 188 .

Musk deer, 706.

Musk ox, 723.

Musk rat, 763.

Musophaga (musa the plantain, and Gr. phago

to feed on) , the genus, 522 .

Musophagidae (musophaga), the family, 521.

Musquash, 735.

Mussel, byssus of the, 228.

Mussels, great consumption of, 245.
Mustela erminea (Lat. " a weasel "), the

ermine or stoat, 754 ; M. furo, the ferret,

ib.; M. putorius (M. and Lat. putor a bad

smell) , the polecat, ib.; M. vulgaris, the
common weasel, ib.

Mustelida (mustela ) , the familyof weasels , 754.

Mustelus lævis (Lat. mustela a kind of fish,

and" smooth "), the smooth hound, a species

of shark, 350.

Mycetes (Gr. " bellowing "), the howling

monkeys, 776.

Mycteria (Gr. mukter the nose), the jabirus, a
genus ofstorks , 460-462.

Mycteris (Gr. mukter) , a genus of horse-shoe
bats, 778.

Mygale (Gr. "a field-mouse") , the bird -spider,

70; a genus of the crustacea, 107 ; cephalo-
thorax ofthe, 130 ; its anatomy, 131 .

Mygale moschata (Gr. mugale a shrew mouse,

and Lat. " musky"), the desman, or musk

rat, 763 ; M. Pyrenaica, Pyrenean musk
rat, ib.

Mygalida (Gr. mygale) , a family of the arach-
nida, 141 .

Myliobatida (myliobatis) , the family, 356.

Myliobatis aquila (Gr. muliao to grind, and

Lat. batis a skate) , the eagle ray, 356.

Mylodon (Gr . mulos a mill , and odous a

tooth) , a genus of fossil edentata, 728.
Myodes lemmus (Gr. mus a mouse), the

lemming, 735.

Myopotamus corpu (Gr. mus, and potamos a

river) , the coypu rat, 733 .

Myoxide (myorus) , the family, 737.

Myoxus avellanarius (Gr. mus, and orus
nimble), the common dormouse, 737.

Myriapoda ( Gr. myrias a myriad, and podes
feet) , a class of arthropoda , 142 ; their orga-
nization, ib.; form two orders-the chilo-

poda and the chilognatha, 133, 134.

Myrmecobiidae (myrmecobius ) , the family, 672.
Myrmecobius fasciatus ( Gr. murmer an ant,

and biro to live) , the banded ant-eater, 672.

Myrmecophaga jubata ( Gr. murmex, phago

to eat, and Lat. " maned ") , the great ant-
eater, 725.

Myrmecophagida (myrmecophaga), the family,
724.

Myrmeleontidae (Gr. myrmer an ant, and leon

a lion) , a family of neuropterous insects, 182.
Myrmeleo, the species, 182.

Myside , the family, 123.

Mysis vulgaris, representation of the species,
123.

Mytilacea (Gr. mytilos, from mys a muscle) , a

tribe ofthe mollusca, 245.

Mytilus edulis (Lat. " an edible shell-fish"),

the common mussel, 228, 245.

Myxine glutinosa (Gr. muza mucus, and Lat.

"gluey"), the hag, 293.

Myxinidae (Myrine), the family, ib.

Myzomelina (Gr. muzo to suck, and mei

honey), a sub-family of honey-eaters, 591.

N

Naia haje, the Egyptian hooded snake, 383.

Naia tripudians (Lat. " dancing '') , the Indian
hooded snake, 383.

Naididae (Gr. Naias a nymph) , the family, 97.
Narwhal, 683.

Nassulina, the sub-family, 40.

Nasua narica (Lat. nasus the nose, and naris

a nostril), the coati, 758.

Natantia (Lat. natans swimming), an order

ofthe rotifera, 103 ; divided inio two fami-

lies-the polytrocha and the zygotrocha, ib.

Natatores (Lat. " swimmers "), the order of

swimming birds , 458 .

Natatorial isopoda ( Lat. notatores swimmers),

include two families-the cymothoida and
the sphæromidæ , 120, 121.

Natacidæ, a family of gasteropodous mollusca,
254.

Natter-jack toad, 366.

Nauclerus furcatus ( Gr. naucleros a pilot, and

Lat. " forked ") , the swallow-tailed hawk,
631.

Naucrates ductor (Gr . " a pilot," and Lat.

"a guide"), the pilot fish, 321 .

Nautilidæ (Lat. nauta a sailor), a family of

the cephalopodous mollusca, 266 .

Nautilus (Lat. nauta), the genus, 22, 264, 265 ;

section of the, 265.

Nazarene, 496 .

Necrophaga (Gr. nekros the dead, and phago

to eat) , a tribe of coleopterous insects , 223.
Nectarinia Asiatica (Gr. " nectar"), a spe-

cies of sun-bird, 596 ; N. lotenia, ib.

Nematelmia (Gr. " round worms" ) , a class of
the vermes, 86, 90 ; form three distinct

orders-the acanthocephala, the gordiacea,

and nematoidæ, 90.

Nematoidea (Gr. nema a filament, and eidos

resemblance to) , an order of parasiticworms,

91.

Nematus grossularim, a species of hymenop
terous insects, 204.

Nemertida (Gr. " ribbon-worms"), an order

of"flat-worms, " 90 .

Nemestrina longirostris (Gr. N. and Lat

"long-beaked "), a species of dipterous in-

sects, 191 .

Nemocera (Gr. nema, and keras a horn) , a

sub-order of dipterous insects, 181 , 193 .

Neophron percnopterus (Gr . neos recent,

phronandperknos black, and pteron a wing),
the Egyptian vulture, 646.

Neotragus spinigera (Gr. neos tender, tragos

a goat, and Lat. " spine-bearing "), a spe-

cies of antelope, 716.

Nepina (Lat. nepa a scorpion) , a family of
hemipterous insects, 166.

Nepa cinerea (N. and cinerea ash-coloured),

the species, 166.

Nereide (from Nereis a sea-nymph), the

family, 100.
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Nereis, representation of the species, 100.

Neritidæ, a family of gasteropodous mollusca,

259.

Nerita polita (N. and Lat. polita smoothed),

the species, 259.
Nervous system of the star-fish, 12 ; of insects,

14, 144 ; of a sepia, 15 ; ofthe mollusca, 16 ;

ofthe radiata, 42 ; of the crab, 108.

Neuroptera (Gr. neura nerves, and ptera
wings), an order of insecta, 176 ; their

structure, 177, 184.

Nightingale, 578 ; Indian, ib.
Noctiluca (Lat. noctis of the night, and lux

light), phosphorescence of the, 42.

Noctuina (Lat. noctu by night), a tribe of

nocturnal lepidoptera, 197.

Noctule, 767.
Nodosar a (Lat. nodus a knot) , shell of the, 22,

Nomadæ . the cuckoo bees, 211 .

Notacantha (Gr. notos the back, and akantha

a spine), a family of dipterous insects , 190.

Notacanthidae ( notacanthus) , the family, 323.

Notacanthus nasus (Gr. notos the back, akan-

tha a spine, and Lat. "the nose "), a

species of fish, ib.

Nothosaurida ( Gr . nothos spurious, and sauros

a lizard), a family of extinct reptiles, 401 .

Notidanidæ , a family of sharks, 350.
Notodelphys ovifera ( Gr. notos the back,delphus

a womb, and Lat. "egg-bearing " ), a spe-

cies of tree frog, 369.

Notonecta, the genus, 166.

Notonectida (Gr. notos, and nektos swimming),

a family of hemipterous insects, 166.

Notornis (Gr. notos southern, and ornis a

bird), a species of rail, 453.
Nucifraga caryocatactes (Lat. and Gr. " nut-

cracker"), the nutcracker, 527.

Nudibranchiata (Lat. nudus naked, and bran-

chia gills) , a group of gasteropodous mol-

lusca, 256, 257.
Numenius arquatus (Gr. noumenia the new

moon, and Lat. "arched " ) , the curlew,

456.

Numida meleagris (Lat. " African ," and a

"guinea hen ") , the guinea fowl , 486 .

Nummulites (Lat. nummus money) , shells of

the, 43.

Nutcracker, 527.

Nuthatches, 587.

Nut-weevil, the, 217, 218.

Nycteribiidae (Gr. nykteris a bat, and bios

life) , a family of dipterous insects (bat-lice ),

187 .

Nyetibius Jamaicensis (Gr. nur night, and

bio to live), the potoo, a species of goat-

sucker, 616.
Nycticebida (Gr. nux, and kebos a kind of

monker ), the loris or slow lemurs , 773.

Nycticorax Gardeni (Gr. nux, and koraz a

raven) , the night heron, 462.

Nyl ghau, 714.
Nymphonidæ, a family of the arachnida, 123.

Nymphon grossipes, the genus, 132 .

0

Oak-lappet moth, the, 199.

Oak-leaves, galls and spangles of the, 205, 206.

Oceania episcopalis (Gr . okeanos the ocean,

and Lat. "episcopal " ), representation of

the, 72.

Oceania octona, margin of the, 45, 65.

Oceanidæ, the family, 72.
Ocelli (Lat. "little eyes") of discophora, 65
Octopodidae (Gr. octo eight, and podes feet) , a

family of cephalopodous mollusca, 268.

Octopus hawaiensis, representation of the

species, 227.
Octopus vulgaris, a species of octopodidæ, 268.

Ocypodidae (Gr. okus swift, and podes feet) , a

family of the decapod crustacea, 129.
Odontophorinae (Gr. odous a tooth, and phero

to bear), a sub-family of the grouse, 481 .

Edicneminæ (ædicnemus), a sub-family, 469.

Edienemus crepitans (Gr. oideo to swell,

kneme the leg, and Lat. " noisy "), the

common thick-knee, 468.

Oestridae (Lat. astrus the gad-fly) , a family of

dipterous insects, 188.
Oestrus bovis (O. and Lat bos an ox), a species

of dipterous insects , 188.

Oil-birds, 615.
Omnivores (Lat. omnis all, voro to eat) , a

group ofbirds , 520 , 523 .
Oncidiida, a family of the gasteropodous mol-

lusca, 262.

Oncidium, the genus, ib.

Ondatra, 735.
Oniseidae (Lat. oniscus a wood-louse) , afamily

of the myriapoda, 128, 142.

Oniscus, the genus, 120, 121 .
Onychoteuthis (Gr. onyx a claw), pen of the,

267.

Opah, 320.
Opalinidæ (Lat. opalus opal) , family ofthe, 34

Open-bills, 460-462.
Operculated pulmonifera, consisting of one

family, the cyclostomida, 262.

Operculum of the gasteropods, 244.

Ophidia (Gr. ophis a snake) , an order of rep-

tiles , 376 .
Ophidiida (Gr. ophis) , a family of osseous

fishes, 305.
Ophiodes (Gr. " snake-like " ), a genus of

lizards, 391 .
Ophisaurus ventralis (Gr. ophis, and sauros a

lizard), the glass snake, a species of lizard,

392.
Ophiuridæ (Gr. ophis a snake, and oura a

tail) , family of the, 82.
Ophrydium (Gr. ophrys an eye-lash) , the

genus, 38 ; 0. versatile, representation of, ib.

Opisthobranchiata (Gr. opisthos behind, and

branchia gills) , a sub-order of gasteropo-

dous mollusca, 256 , 257.
Opisthocomida (opisthocomus), the family,

422.
Opisthocomus cristatus (Gr. opisthos behind,

kome tresses , and Lat . " crested " ), the

hoatzin, a species of bird, 422.

Opossums, 670.

Opossum shrimps, 123.

Orang outan, 777.
Orders, constituted of different tribes, families,

genera, and species , 11.
Oreoica cristata ( Gr. oreios mountain, and

La . " crested " ) , a species of shrike, 550.

Oreotragus (Gr. oreios mountain, and tragos a

goat), a genus ofantelopes, 715.
Orcotrochilus (Gr. oreios, and trochilus a

bird) , a genus ofhumming birds, 594.

Organic life, lowest functions of, 11.

Oribatidae (Gr. oreibates mountain-ranging) ,

a family of the acarina, 135.

Oriole, orchard, 536 ; Baltimore, ib .
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Oriolina (oriolus) , the sub-family, 563 ; 0.

galbula, the golden oriole, ib.; O. kundoo,

the golden oriole of India, 564 ; O. melano-

cephalus (Gr. melas black, and kephale a

head), the black-headed oriole, 564.

Ornithorhynchidae (Ornithorynchus), the fa-

mily, 661.

Ornithorhynchus paradoxus (Gr. ornis a bird,

and rhunchos abeak, Lat. "a paradox") ,the

duck-billed animal , 661 .

Orocetes (Gr. oros a mountain) , a genus of

thrushes, 568.

Orthagoriscus mola, the sunfish, 333 ; O. ob-

longus, the oblong sunfish, ib.

Orthoptera (Gr. orthos straight, and ptera

wings) , an order ofinsecta, 163.

Orthotomus (Gr. " dividing evenly" ) , a genus

of warblers, 583.

Ortolan, 543.

Ortyx Californicus (Gr. ortix a quail) , the

Californian quail, 481 ; O. Virginianus , the

Virginian quail, ib.

Orycteropus capensis (Gr. orusso to dig, and

pous a foot), theground-pig of the Cape, 726.

Oryx-nasomaculata (Gr. orux an oryx, and

Lat. nasus the nose, maculata spotted), the

addax antelope, 717.

Oryzornis oryzívora (Gr. oruza rice, ornis a

bird, and Lat. " rice-eating" ) , the Java

sparrow, 543.

Osmerus eperlanus, the smelt, 302.

Osphromenus olfax (Gr. " scented," and Lat.

olfacio to smell) , the gourami, a Chinese

fish, 325.

Osprey, 638, 639.

Osseous, or bony fishes, 293.

Ossifragus giganteus (Lat. " bone-breaker"),
the giant petrel, 439.

Ostracion (Gr. ostracon a shell ), the coffer-

fish, 332.

Ostracoda (Gr. ostrakon a shell) , an order of

the crustacea, 115.

Ostrea edulis, the common eatable oyster, 243 ;

O. crista-galli, the cock's-comb oyster, ib.

Ostrich , 472.

Otaria jubata ( Gr . otaros having ears, and Lat.

" maned"), the sea lion, 743 ; O. ursina, the

sea bear, ib.

Otididae (otis) , the family, 468 .

Oting ( otus) , the sub-family, 620.
Otis tarda ( Gr. otis a bustard, and Lat.

"slow") , the great bustard, 469 ; O. tetrax,
the little bustard, 468 , 469 .

Otocoris alpestris, the shore lark, 545.

Otocyon Lálandii (Gr. ous an ear, and kuon a
dog) , a species of dog, 748.

Otolicnus (Gr. ous an ear, and liknon a fan),
a genus of quadrumana , 773.

Otolitic vesicles (Gr. otos of the ear, and lithos

a stone) , 74.

Otters, 755.

Otus brachyotus (Gr . ous an ear, and brachus

short) , the short-eared owl, 620 ; O. vul-

garis, the long-eared owl, ib.

Ourax pauxi, 492.

Ouzel, ring, 566, 567 ; water, 569.

Oven-birds, 590.

Ovibos_moschatus ( oris a sheep, bos an ox,

and Lat. " musky" ) , the musk ox, 723.

Ovis argali (Lat . ovis a sheep) , the argali, 721 ;

O. aries (O. and Lat. " a ram" ) , the sheep,

720; 0. montana, the big-horn, 721 ; 0 .

musimon, the moutilon, 720.

Owl, barn, 619; burrowing, 624 ; eagle, 621 ;

eared, 620 ; hawk, 622 ; hooting, 620 ;
horned, 621 ; screech, 619 ; snowy, 623.

Owlets, 621.

Ox, 721 ; musk, 723.

Oxpeckers, 532 .

Oxyuris (Gr. orys sharp, and oura the tail) ,
the thread worm, 42.

Oxyrhyncha (Gr. oxys, and rhynchos a snout),

a family ofthe decapod crustacea, 128.

Oxystoma ( Gr. oxus, and stoma the mouth) , a

family of the decapod crustacea, 127.

Oysters, 243.

Oyster-catcher, 465, 466.

P

Pachycephalina (Gr. pachus thick, kephale

the head), a sub-family of chatterers, 555.

Pachydermata (Gr. pachus, and derma the

skin), an order of mammalia, 674, 686 .

Pachyglosser (Gr. pachus, and glossa the

tongue) , a group of lizards, 389, 394.

Paco, or alpaca, 705.

Pagophila eburnea (Gr. pagos ice, and philes to

love, and Lat. " of ivory "), the ivory gull,
469.

Pagrus vulgaris (Lat. pagrus the name of a
fish ) , 317.

Pagurida (Lat. pagurus a crab) , a family of
crustacea, 135.

Painted lady butterfly, 102.

Palæoniscidae (Gr . palaios ancient, and Lat.

oniscus awood-louse) , a family offossilganoid

fishes, 340.

Palæornis Alexandri (Gr . palaios, and ornis a

bird) , the Alexandrine parakeet, 516 .

Palæornis Barrabandi, Barraband's parakeet,
510.

Palæornis torquatus ( P. and Lat. " collared" ) ,

the rose-ringed parakeet, 516.

Palæosauridae (Gr. palaios, and sauros, a

lizard), a family of fossil lizards, 399.

Palæotherium ( Gr . palaios, and ther a wild

beast ) , a genus of fossilpachydermata, 650.
Palamedea cornuta (Gr. Pulamedes a proper

name, and Lat. " horned ") , a species ofbird,
454.

Palamedeida (palemedea) , the sub- family, ib.

Palinuridae (from the Trojan pilot Palinurus),
the family, 124, 125.

Palinurus, the spiny lobster, 106.

Pallialine of bivalves, 241 .

Palliobranchiata (Lat . pallium a cloak, and

branchia gills), a class ofthe mollusca, 248 ;

their structure and anatomy, ib.

Pandion haliaetus ( Gr. proper name , hals

the sea, and aëtos an eagle), the osprey, 655,
639.

Pangolins, 725.

Panopia australis (Gr . one ofthe " Nereids"),

a species of mollusca, 247.

Panorpida , a family of neuropterous insects,
183.

Panorpa, the scorpion-fly, 183.

Pantholops Hodgsonii (Gr. pas all, tholos an

arch, and ops the face), the chiru antelope,

714.

Papilionidae (Lat. papilio a butterfly), a family

of lepidopterous insects, 201.

Papilio machaon (Lat. " a butterfly"), trans-

formation ofthe, 155.

Papio leucophæa, the drill, 777.
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Papio mormon, 777.

Paradise birds , 529 ; twelve threaded, 598,

Paradisea apoda (Gr. paradeisos paradise, and

apous footless ) , the great emerald bird of

paradise, 529.

Paradisea superba, bird of paradise, 529.

Paradiseida (parad sea) , the family, 529.

Parakeets or parroquets, 516.

Paramecium, 39.

Parasita (Lat. "a parasite") , an order of the

crustacea, 112.

Parasitic insects, 106 et seq.

Pardalotis affinis ( Gr . pardaleos like aleopard,

and Lat. " allied " ) , the chatterer, 561 ; P.

punctatus (P. and Lat. " dotted "), 555.

Parinæ (parus) , the sub-family, 574.

Parra jacana, 452-454.

Parroquets, 515, 516.

Parrots, 509, 512.

Partridge, 482 ; Guernsey, 483 ; sea, 467.

Parus cæruleus (parus, and Lat. "blue "),

the blue tit, 574 ; P. cristatus , the crested

tit, 575 ; P. major, the great tit-mouse, 574.
Passer domesticus (Lat. passer a sparrow), the

house sparrow, 542.

Passeres (passer), an order of birds , 518.
Pastor roseus (Lat. "a herdsman," and

"rose-coloured" ) , the rose-coloured pastor,
533, 534.

Pastor tristis (Lat. " sad" ) , 534.

Patellida (Lat . patella the knee-cap), afamily

of the gasteropodous mollusca , 258.

Pavo cristatus (Lat. "a peacock," and

"crested" ) , the common peacock, 480.

Pavonaria (Lat. pavo a peacock) , a genus of

polypes, 56.

Pavonina (pavo) , the sub-family, ib.

Peacock, 480.

Peacock butterfly, representation of the, 201 .

Pearl oysters, 243, 244.

Peccaries, 700.

Pecten Jacobæus, 244 ; P. opercularis, a spe-

cies of oyster, ib.

Pectens, the scallop shells, 243 .
Pectinibranchiata, a group of gasteropodous

mollusca, 258.

Pectunculus (Lat. pecten a comb) , a bivalve
shell, 229.

Pediculus tabescentium, 158.

Pedipalpi (Lat. pedes feet, and palpo to feel),

an order of the arachnida, 137.

Pelagia (Lat. pelagus the sea) , representation

of the, 43; P. cyanella ( P. and Lat . cyanus

a blue flower) , the species, 73 ; P. noctiluca

(P. and noctiluca light of the night) , the

species, 66 ; P. panopyra (P. and Gr. pano-

pyra "all fire"), representation of the, 70.
Pelecanidae (pelecanus) , the family, 434.

Pelecanine, the sub-family, 434, 435.

Pelecanus onocrotalus (Gr. pelekas a pelican,

and "braying like an ass"), the pelican,
434.

Pelias berus (Gr. pelios livid) , the common

viper, 381.

Penelope (Gr. proper name) , a genus of

eurassows, 493.

Penguins, 329.

Pennatulidae ( Lat. penna a pen) , the family,
35.

Pennatula (Lat. "sea-pen" ), the genus, 55;

P. phosphorea (P. and Lat. " phosphoric"),
beautiful colours of the, ib.

Pentamera (Gr. pente five, and mera divi-

sions), a section of coleopterous insects,
220.

Peracyon (Gr. pera a pouch, and kuon adog),

a genus of marsupial mammalia, 673.

Perameles lagotis (Gr. pera, meles a bad-

ger, lagos a hare, and cus an ear), the

Swan River rabbit, 670.

Peramelidae ( Perameles) , the family, 669.

Perca fluviatilis (Lat. " a perch, ” and “ of a

river"), the common perch, 314.

Perch, 314 ; climbing, 324, 325.

Percida (Perca) , the family, 313.

Perdicine ( perdiz) , the sub-family, 472.

Perdix cinerea (Lat. "a partridge," and

"gray" ), the gray partridge, 472 , 473.

Perdix rubra (Lat. "red"), the Guernsey

partridge, 483.

Peridinidæ, the family, 34.

Peridinium, the genus, 34.

Peripatus (Gr. peri about, and patao to walk) ,
a genus of annelides, 100.

Perisoreus Canadensis (Gr. peri about, and

soros a heap), the Canada jay, 524.

Perlida , a family of neuropterous insects,
179,

Perla bicaudata (P. and Lat. “ double-tailed" ),

a species of neuropterous insects , 180.

Pernis apivorus, the honey buzzard, 642 ; P.

cristata, 643.

Perophora, representation of the, 236.

Petaurus sciureus (Gr. petauron flying through

the air, and Lat . " like a squirrel" ) , the

flying phalanger, 649.

Petiolata (Gr. petiolus a foot-stalk) , a sub-

order of hymenopterous insects, 205 .

Petrels, 440, 441 ,

Petrocincla (Gr. petros stone, and cinclus an

ouzel), a genus of thrushes , 568.

Petrogale (Gr. petros, gale a cat) , a genus of
kangaroos, 666.

Petromyzonida ( petromyzon) , the family, 293.

Petromyzon fluviatilis ( Gr. petros, muzo to

suck, and Lat. "inhabiting rivers" ), the

river lamprey, 293 ; P. marinus, the sea

lamprey, ib.

Pezoporinæ ( pezoporus) , the parakeets, a sub-

family of parrots, 516.

Pezoporus formosus (Gr. pezos on foot, poreus

to march, and Lat. “ beautiful” ) , theground
parakeet, 516.

Phacochoerus (Gr. phakos a wart, and choris

a pig) , a genus of swine , 694.

Phaethornis (Gr. phaëton splendid , and

ornis a bird), a genus of humming bird, 594.

Phaëtonin ( Phaeton, proper name), the

tropic birds, 438.

Phalacrocorax carbo (Gr. phalakros bald, and

korar a raven) , the cormorant, 435 ; P.

sinensis (P. and Lat. " of China" ), the

fishing cormorant, ib.

Phalangers, 668 ; flying , 669.

Phalangidae (Lat. phalangium " a spider"), a

family of the arachnida, 136.

Phalangista cavifrons (Gr. phalangesthe joints

ofthe fingers, and Lat. " hollow forehead") ,

a species of phalanger, 669 ; P. vulpina, the

vulpine phalanger, ib.

Phalangistidæ ( phalangista) , the family, 668.
Phalangium , the genus, ib.

Phalaropina (Gr. phalara an ornament, and

pous the foot), the phalaropes, a sub-family
of the snipes, 455.

Pharyngognatha (Gr. pharunx the gullet, and
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gnathosajaw), a sub-order ofosseous fishes,
308.

Phascogale ( Gr. phaskolon a pouch, and gale a

cat) , a genus of marsupials, 673.

Phascolarctos cinereus (Gr. phaskolon, and

arctos a bear ; and Lat. " gray" ), the koala,

a species of phalanger, 669.

Phascolomyda ( phascolomys), the family, 665.

Phascolomys fossor (Gr. phaskolon, mus a

mouse ; and Lat. " a digger") , the wombat,
665.

Phasianidæ and phasianina (phasianus), the

family and sub-family, 484 and 487.

Phasianus colchicus ( Lat. " the colchian phea-

sant" ) , the pheasant, 487 ; P. nyethemerus

(Gr. "night and day" ) , the silver pheasant,

489 ; P. pictus (Lat. " painted" ) , the golden

pheasant, 488 ; P. torquatus (Lat. " col-

lared " ) , the ringed pheasant, ib.

Phasmina (Gr. phasma a phantom ), a tribe of
orthopterous insects, 172.

Pheasant, American, 478 ; Australian, 491 ;

wood, 586.

Pheasants, 484.

Philæterus socius (Gr . phileo to love, and aites

a companion ; and Lat. " sociable"), the

social grosbeak, 548.

Philhydridae ( Gr. phileo to love, and hydor

water) , a tribe of coleopterous insects, 223.

Philomela luscinia (Lat. "the nightingale" ),

the nightingale, 580 .

Philomachus pugnax (Gr. phileo to love,

mache a battle; and Lat. " pugnacious" ),
the ruff, 456.

Philopteridae (Gr . philco and ptenon the wing) ,

a family of the order mallophaga, 159.

Phlaothrips, representation of the, 168.

Phoca barbata (Lat. phoca a seal, and

" bearded " ), the great seal, 742 ; P. caspica,

the Caspian seal, ib.; P. grænlandica, the

harp seal, ib.; P. vitulina (Lat. " like a

calf"), the common seal , 741 .

Phocæna communis (Gr . phokaine a porpoise),

the common porpoise, 662 ; P. leucas (Gr .

leucos white), the beluga, 683 ; P. melas

(Gr. "black "), the round-headed porpoise,

682 ; P. orca (Lat orca a species of ceta-

cean) , the grampus, 683.

Phocida (phoca) , the family, 741 .

Phoenicopterinæ (phoenicopterus), the sub-

family, 418.

Phonicopterus chilensis (Gr. phoinix red , and

pteron a wing) , the Chilian flamingo, 450 ;

P. ruber (Lat. "red "), the flamingo, 449,

450.

Pholadacea (Gr. pholas lurking in a hole), a

tribe ofthe mollusca, 247.

Pholades (Gr. pholas) , a family of bivalve mol-

lusca, 230.

Pholadomya alba (P. and Lat. " white" ), a

species of mollusca , 240 .

Pholidus badius (Gr. pholis a scale, and Lat.

" bay") , a species of owl, 619.

Phosphorescence of the radiata, 42.

Phryganeidae, a family of neuropterous in-

sects, 184.

Phryganea grandis, a species of neuropterous

insects, 184.

Phrynus reniformis ( Gr. phrynos a spider, and

Lat. "kidney-formed " ) , the species, 138.

Phthiriasis (Gr. phtheir a louse), a disease,
158.

Phycis, ofAristotle, 325.

Phycis furcatus (Lat. phycis a species of fish,

and Lat. "forked ") , the forked hake, 306.

Phyllididae ( Gr. phyllon a leaf), a family of

gasteropodous mollusca, 256.

Phylliida ( Gr. phyllon), a tribe of orthopte-

rous insects, 173 ; P. siccifolium (P. and

Lat. " dry-leaved ") , ib.

Phyllophaga (Gr . phyllon, and phago to eat),

a family of hymenopterous insects, 204.

Phyllopoda (Gr. phyllon, and podes feet), an

order of the crustacea, 115 ; divided into

two families--the apodidae and the branchi-

podidæ, 115, 116.

Phyllosomidæ (Gr. phyllon, and soma the

body), family of the, 123.

Phyllostoma spectrum (Gr. phullos a leaf, and

stoma the mouth) , the vampire bat, 768,

Phyllostomida (phyllostoma) , the family, 768.

Physalide (Gr. physa a buǝble) , the family, 81.

Physalia Atlantica ( P. and Lat. " belonging to

the Atlantic" ), a species of radiated animals,
76 .

Physeter macrocephalus (Gr. and Lat. " a

species of whale," and Gr. " large-headed"),

the sperm whale, or cachalot, 681 ; P. tursio

(Lat. tursio a dolphin) , the high-finned
cachalot, ib.

Physograda (Gr. physa), an order of radiated
animals, 85.

Physopoda ( Gr . physa a bladder, and podes

feet), an order of insecta, 167 ; their strue-

ture and habits, ib.; divided into two

tribes-the tubulifera and the terebrantia,

ib.

Physostomata (Gr. phusa a bladder, and stoma

the mouth), a sub-order of osseous fishes,
295.

Phytophaga (Gr. phutos a plant, and phago to

eat) , a tribe of coleopterous insects, 216.

Phytophthyria (Gr. phytos, and phtheir a

louse), a tribe of the sub-order homoptera,
162.

Phytotoma rara (Gr . phuton a plant, temno to

cut, and rara native name), a species of

finch, 548.

Phytotominae (phytotoma) , the sub-family,
548 .

Pica caudata (Lat. pica a magpie, and

" tailed "), the magpie, 527.

Picathartes gymnocephalus ( pica and ea-

thartes; Gr. gumnos naked, and kephale the

head), a species of crow, 528 .

Picidæ and Picine ( picus), the family and sub-

family, 505, 507.

Piculets, 509.

Picumnine (picus), the sub-family of the
piculets, 509.

Picus martius (Lat. picus a woodpecker), the

great black woodpecker, 505 ; P. principalis

(Lat. " chief"), the ivory-billed woodpecker,

500 ; P. robustus (Lat. "robust " ) , 506.

Pigeons , 493-497 ; crowned, ib.; domestic,

498 ; ground, 497 ; tree, 497, 500.

Pike, 302.

Pilchard, 298.

Pinicola enucleator (Lat. pinus a pine, colo to

inhabit, and enucleo to pick out kernels),

the pine bullfinch , 546.

Pinna, the, 227 ; byssus of the, 228.

Pinnatipedes (Lat. pinnatus winged, and pes a

foot) , a group of birds, 453, 455.

Pinnipedia (Lat. pinna a fin, and pedes feet) ,
an order of mammalia, 740,
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Pinnotheres, a genus of decapod crustaceans,

129.

Pintado, 486.
Piophila casei (Gr. pios fat, and philos a lover ;

Lat. caseus a cheese ), a species of dipterous

insects, 189.

Pipa Americana, the Surinam toad, 365.

Pipida ( pipa), the family, 365.

Pipistrelle, 766.

Pipits, 544, 573.
Piprina, the manakins, a sub-family of chat-

terers, 554.

Pirena, representation of the, 243.

Piscicola (Lat. piscis a fish, and colo to in-

habit), the genus, 96.

Pisces, or fishes, a class of vertebrata, 282 ;

their skeleton, 282 ; fins, 286 ; scales, 286 ;

nervous system and senses, 287 ; alimentary

organs, 288 ; respiration and circulation,

289 ; reproduction , 290.

Pitta nipalensis, a species of ant thrush, 569.

Placentaria, or placental mammalia, 659, 673.

Plagiostomata (Gr. plagios transverse, and

stoma the mouth) , a sub-order of carti-

laginous fishes, 347.

Plaice, 307.

Plantain-eaters, 521 , 522.

Planarida (Lat. planus flat) , parasitic worms,
89.

Planipennia (Lat. planus, and penna a wing),

a sub-order of neuropterous insects, 182.

Plant-lice, 162.

Plantigrada ( Lat. planta the sole of the foot,

and gradio to walk), a section of the car-

nivorous mammalia, 745, 755.

Platalea ajaja (Lat. " a spoonbill "), the

roseate spoonbill , 459 ; P. leucorodia (Gr.

leucos white, and rhodon a rose), the

common spoonbill, 459.

Plataleina (platalea) , the sub-family, 459.

Platanista gangetica (Lat. platanista the gan-

getic dolphin), the gangetic dolphin , 684.

Platessa flesus ( Lat. platessa a flat fish ) , the

flounder, 307 ; P. vulgaris, the common

plaice, 307.

Platyceros dama (Gr. platus flat, and keras a

horn; Lat. "a fallow deer"), the fallow

deer, 709.

Platydactylus muralis (Gr. platus, dactulon a

toe; Lat. "mural "), the wall gecko, 394.

Platyelmia (Gr. " flat worms" ) , a class of the

vermes, 86 ; their organization and natural

history, ib.

Platyrrhina (Gr. platus, and rhin the nose),

the American group of monkeys, 774.

Plover, great, 463.

Plovers, 465, 468.

Plecotus auritus (Gr. pleko to fold, and ous the

ear; Lat. " eared"), the long-eared bat, 766.

Plectognatha Gr. plektos united, and gnathos

a jaw), a sub-order of osseous fishes, 381 .

Plectrophanes (Gr. plektron a spur, and phaino

to display), a genus of buntings, 544.

Plesiosauridae (Gr. plesios neighbouring, and

saurosa lizard) , a family of extinct reptiles,
402.

Plestiodon laticeps (Gr. plesso to terrify, and

odous a tooth ; Lat. " broad-headed "), a

species of lizard , 491 .

Pleuronectide (Gr. pleuron the side, and neko

to swim) , the family ofthe flat-fishes, 307.

Pleurobranchida, a family of gasteropodous

mollusca, 256.
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Plocein (ploceus), the sub-family, 538.

Ploceus pensilis (Gr. pleko to weave, and Lat.

"pendent"), a species of weaver bird, 538.

Ploteres (Gr. plotos sailing) , a tribe of hemip-

terous insects, 166.

Plotine (Gr. plotos swimming) , the darters, a

sub-family of swimming birds, 437.

Plume moths, 195.

Plusia, a genus of lepidopterous insects, 198.

Pochards, 443.

Podager (Lat. " gouty") , a genus of goat-

suckers, 615.

Podagerina (podager) , the sub-family, 615.

Podargus Cuvieri (Gr . podargos swift-footed) ,

a species of goatsucker, 516 ; P. humeralis

(Lat. humerus the shoulder) , ib.

Podiceps minor, the little grebe, 432.

Podicipina (podiceps) , the sub-family, 432 .

Podophthalmata ( Gr. podes feet, and opthal-

mos an eye), a sub-class of the crustacea,

110, 121 ; organization of the, 121.

Podophthalmus, the long-stalked crab, 105,

129 .

Podosomata (Gr . podes, and soma the body) , an

order of the arachnida, 135 ; natural history

of the, ib.

Poduridae (Gr. podes, and oura a tail) , a family

of the order thysanura, 159.

Podura, the genus, 159.

Poe bird, 591.

Poeciliidae (Gr. poikilos coloured) , a family of

fishes, 304.

Poephagus grumiens (Gr. poü? and phago to

eat, and Lat. "grunting"), the yak, 723.

Pogonornis cincta ( Gr. pogon the beard, and

ornis a bird, and Lat. "girt "), a species of

honey-eater, 591.

Polecat, 754.

Polyborina (polyborus), the sub-family, 643.

Polyborus brasiliensis (Gr. polu very, and

boros greedy), a species of hawk, 643.

Polydesmidae (Gr. polys many, and desme a

bundle) , a family of the class myriapoda, 144.

Polydesmus complanatus (P. and Lat. " flat-

tened "), representation of the, 144.

Polygastrica (Gr. polys, and gaster belly) , a

class of infusoria, 33.

Polymerosomata (Gr. polys many, mera divi-

sions, and soma the body) , an order of the

arachnida, 137 .

Polyommati (Gr. polys many, and ommata

eyes) , a family of lepidopterous insects, 202.

Polyophthalmida (Gr. polys, and ophthalmoi

eyes) , the family, 101 .

Polyphemus stagnorum, the species, 115.

Polypi (Gr. polys, and podes feet) , a class of

the radiata, 42; their natural history and

habits, 43.

Polypidom (Gr. " the house of the polypus"),

growth ofthe, 45, 53.

Polyplectron bicalcaratus (Gr. polus several,

and plektron a spur, and Lat. "two-

spurred"), a species ofpheasant, 491 .

Polypterida (polypterus) , the family, 339.

Polypterus bichir (Gr. polus and pteron a fin) ,

aspecies of ganoid fish, 339 ; P. senegalus,

ib.

Polystomida (Gr. polys, and stomata mouths),

parasitic worms, 89.

Polystomella, shell ofthe, 22.

Polythalamia (Gr. polys, and thalamos a bed),

the second order of the rhizopoda, 20 ; their

great profusion, ib.
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Polytrocha (Gr. polys, and trochoi wheels), the

family, 103.

Polyxenidæ, a family of the class myriapoda,

144.

Polyxenus lagurus, the species, 145.

Pomacentrida (Gr. poma a cover, and kentron

a spine), a family of fishes, 309.

Pontia brassica (Gr. Pontia a name of Venus,

and brassica a cabbage) , the cabbage butter-

fly, 201.

Porcellanidæ, a family of crustacea, 125.

Porcupines, 732.

Porifera (Lat. porus a pore, and fero to bear),

the second class of the protozoa, 23 ; natural

history ofthe, ib.

Porpita (Gr. porpe the ring of a shield) , a spe-

cies ofthe siphonophora, 85.

Porpoise, 682 ; round headed, ib .

Portax picta (Gr. portar a young cow, and

Lat. "painted " ), the nyl ghau, 714 .

Potamochoerus (Gr. potamos a river, and

choiros a pig) , a genus of hogs, 692.

"Poulpe," the, 368.
Prairie dog, 739.

Pratincoles, 466, 467.

Prawn, representation of the, 122.

Prinia, a genus of warblers, 583.

Pristis antiquorum (Lat. " the sawfish of the

ancients") , the sawfish, 353.

Procellaria pelagica ( Lat. procella a tempest,

and pelagica oceanic) , the common petrel,
441.

Procellaride, and Procellarine (procellaria),

the family and sub-family, 440, 441 .

Prochilus labiatus (Gr. pro forward, and

cheilos a lip, and Lat. " lipped ") , the jungle

bear, 758.

Proctotrupidae (Gr. proktos the anus, and

trupes a hole), a family of hymenopterous

insects, 207.

Procyon lotor ( Lat. procyon the lesser dog star,

and lotor a washer), the racoon , 758.

Progne purpurea (Gr. Progne proper name,

and Lat. " purple "), the purple martin,

560, 609.

Promeropida, and promeropinæ, the family

and sub-family of sun birds, 595.

Prongbuck, 718.

Prosimi (Gr. pro before, and simiai the apes) ,

a section of the quadrumana, 772.
Prosobranchiata (Gr. proso anterior, and

branchia gills ), a sub-order of gasteropodous

mollusca, 257.

Prosthemadera Nova Zelandia (Gr . prosthema

an appendage, and dere the neck) , the poe

bird, 391.

Protean animalcules, their voracity, 27.

Proteida (from the mythological god Proteus),

the family, 20, 362.

Proteles Lalandii, the earth wolf of the Cape,
752.

Proteus anguinus ( Proteus a marine deity, and

Lat. " snake-like ' ), the proteus, 362.

Prothorax (Gr. protos the first, and " thorax”),

ofinsects, 140.

Protozoa (Gr. prota the first, and zoa life),

the lowest division of the animal kingdom,

11, 12 ; general characteristics of the, 12 ;
destitute of nervous and vascular systems,

19 ; how propagated, ib.

Psammobia (psammos sand, and bios life), a

genus of mollusca, 229.

Psammosaurus scincus (Gr. psammos and

sauros a lizard, and Lat. "the skink"), a

species of lizard, 394.

Psammoryctidae (Gr. psammos sand, and

orusso to dig) , the family of sand-rats, 735 .

Pseudopus Pallasii (Gr. pseudos false, andpous

a foot, and Pallasii, in honour of Pallas, a

Russian naturalist) , a species of lizard, 392.

Pseudotetramera ( Gr. pseudos false, tettares

four, and mera divisions) , a section of lepi-

dopterous insects , 216 .

Psittacara Guianensis (psittacus a parrot, and

ara amacaw) , the Guiana parroquet, 515.
Psittacidae (psittacus) , thefamily of the parrots,
509.

Psittacinæ, the sub-family, 512.

Psittacus amazonicus (Gr. psittakos a parrot) ,
the amazonian parrot, 513.

Psittacus erythacus (P. and Gr. eruthaino to

redden) , the gray parrot, 512.

Psocidæ, a family of neuropterous insects, 179.

Psophia crepitans ( Gr. psopheo to make a noise,

and Lat. " noisy") , the trumpeter, 470.

Psophine (psophia ), the sub-family, 470.

Psychidae ( Gr. psyche a butterfly), a tribe of

lepidopterous insects, 200.

Ptarmigan, 479.

Pteraclis (Gr. pteron a fin) , a genus of fishes,
322.

Pterichthys (Gr. pteron a wing, and ichthus a

fish), a remarkable fossil genus of ganoid

fishes, 341.

Pterocies alchata (Gr . pteron) , 484.

Pterocles arenarius (P. and Lat. " of sandy

places") , the sand grouse, 484.

Pteroclidæ (pterocles), the family, 484 .

Pterocyclus cachinnans (Gr. pteron, and

kuklos a circle, and Lat. " laughing"),the

laughing thrush, 565.

Pterodactyles (Gr .pteron anddaktulosa finger),
a group ofextinct reptiles, 401.

Pteroglossus (Gr. pteron a feather, and glossa

the tongue), a genus of toucans, 518.
Pteromys (Gr. pteron a wing, and mus a

mouse), the flying squirrels, 738.

Pterophorina (Gr . ptera wings, and phero to

bear) , a tribe of lepidopterous insects, 195.

Pterophorus, the genus, 195.

Pteropoda (Gr. ptera, and podes feet ) , a class

of the mollusca ; their structure, 249, 250.

Pteropodidae (pteropus) , the family, 769.

Pteropus edulis (Gr. pteron and pous a foot,

and Lat. " eatable " ) , the kalong bat, 769.

Ptilocercus Lowii (Gr. ptilon a feather, and

kerkos the tail ) , a species of banxring, 764.

Ptilonogonus (Gr. ptilon a wing, and gonia an

angle) , a genus of chatterers, 552.

Ptilonorhynchinæ (ptilonorhynchus), the sub-
family, 531.

Ptilonorhynchus holosericeus (Gr . ptilon a

feather, and rhunchos the beak, and Lat.

" silky" ), the satin bower bird, 491 .

Ptiloris paradiseus, the rifle bird, 598 .

Ptychoceras ( Gr. ptychos double, and keras a

horn) , a genus of ammonites, 266.

Pucrasia macrolopha (pueras native name,

Gr. makros large, and lophos a crest ), the

pueras pheasant, 489.

Puff birds, 603.

Puffin , 430.

Pulicidæ (Lat. puler a flea) , parasitic insects,
186.

Pulex irritans (Lat. "an irritating flea"), the

species, 195.
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P. penetrans (Lat. "a penetrating flea"), 196.

Pulmonaria (Lat. pulmo a lung ) , a sub-class of

the arachnida, 136.

Pulmonitera (Lat. pulmo, and fero to bear) , an

order ofthe gasteropodous mollusca, 262.

Pulvilli ofinsects, 140.

Puma, 750.

Pupipara (Lat . pupa, and pario to bring forth

young) , a sub-order of dipterous insects, 187.

Pycno o tida ( Gr. puknos strong, and odonto

teeth), a family of fossil ganoid fishes, 339.

Pycnogonidae (Gr. pyknos thick, and gonon

breed), a family of the arachnida, 123.

Pycnogonum balænarum (P. and Lat, balæra

a whale) , the species, 132.

Pycnonotine (pycnonotus), the sub-family,
462.

Pycnonotus aurigaster (Gr. puknos thick, notos

the back, and Lat . aurus gold, gaster the

belly) , the gold-vented thrush, 563.

Pycnonotus hæmorrhoüs (P. and Gr. " red-

vented "), 563.

Pycnonotus jocosus, a species of bulbul, 562.

Pygopus lepidopodus (Gr. puge the buttocks,

pous a foot, and lepis a scale) , a species of

lizard, 390.

Pyralidina, a tribe of nocturnal lepidoptera,
196 .

Pyralis vitis (P. and Lat. vitis of the vine) ,

the species, 196, 197.

P. farinalis (P. and Lat . farinalis belonging to

bread-corn) , the species, 196.

Pyramids, built of a limestone composed of
Nummulite shells , 23.

Pyrochroa rubens (Gr. " fire colour," and Lat.

"" red"), a species of coleopterous insects,
220.

Pyrosomatidæ (Gr. pyros fire, and soma the

body) , a family of molluscoids , 237.

Pyrosoma, a genus of molluscoids, 237.

Pyrrhocoracin (pyrrhocorax),

family, 528.

the sub-

Pyrrhocorax Alpinus (Gr . purrhos red, koraz

a raven, and Lat. ' Alpine"), the Alpine

crow, 529.

Pyrrhula vulgaris (Gr. purrhos), the bullfinch,
545.

Pyrrhulauda (pyrrhula and alauda ) , the finch

larks, a genus of finches, 544.

Pyrrhuline (pyrrhula), the sub-family, 545.

Python ( Gr. the serpent " Python" ) , a genus

of snakes, 386.

Q

Quadrumana (Lat. "four-handed" ), an order

ofmammalia, 674, 770.

Quagga, 698.

Quail, 484 ; American, 481 ; Andalusian, ib.;
Californian, ib.

Querquedula crecca (Lat. " a teal "), the teal,
445.

Quiscalinæ (quiscalus) , the sub-family, 534.
Quiscalus ferrugineus (Lat. quiscalus, and

" rust-coloured "), a species of starling,

535; Q. versicolor (Q. and Lat. " changing

colour" ), ib.

R

Rabbit, 730 , 731.

Racoon, 759.

Radiata (Lat. "star-like"), the second division

ofthe animal kingdom, 12, 41 ; distinguished
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by their radiate forms, 42 ; nervous system

of the, 43 ; divided into five classes-the

polipi, 43 ; the discophora, 64 ; the cteno-

phora, 73 ; the siphonophora, 85 ; and the

echinodermata, 76.

Raia clavata (Lat. raia a ray-fish, and

"clubbed ") , the thornback, 354 ; R. macu-

lata ( R. and Lat. " spotted ") , the Homelyn

ray, ib.; R. oxyrhynchus (Ř. and Gr. orus

sharp, and rhunchos a beak) , the sharp-nosed

ray, 355.

Raiida (raia), the family, 355.

Raiina (raia), a section of plagiostomatous

fishes, 347, 352.

Rail, 453.

Rallida (rallus) , the family, 451 .

Rallinæ, the sub-family, 453.

Rallus aquaticus (Lat . " a rail," and " aqua-

tic" ) , the common rail, 453.

Rana esculenta (Lat. " a frog," and " eat-

able" ), the edible frog, 378 ; R. paradoxa

(R. and Lat. " paradoxical ") , the jakie frog ,

379 ; Rana pipiens ( R. and Lat. "making a

noise like a chicken" ) , the bull frog. ib.; R.

temporaria, the common frog, 367, 368.

Rangifer tarandus, the reindeer, 710 .

Ranidæ (rana) , the family, 367 .

Ranides, 368 .

Raninidae (Lat. rana a frog) , a family of deca-
pod crustacea, 126.

Raphidiida (Gr. raphis a needle) , a family of
neuropterous insects, 183.

Raptores ( Lat. " robbers") , an order of birds,

616 ; diurnal, 624 ; nocturnal, 617.

Rasores (Lat. " scrapers" ) , an order of birds,
475.

Rasse, or Javanese civet, 753.

Ratel, Cape, 756.

Rats, 734 ; mole, 735 ; sand, ib.
Rattlesnakes, 380, 381.

Raven, 525, 526.

Rays, 354, 355.

Ray-mouthed dogfish, 350.

Razor-bill, 430.

Razor-shell, 247 .

Recurvirostra Americana (Lat. recurvus re-

curved, and rostrum a beak) , the American

avocet, 456 ; R. avocetta, the avocet, 456.

Red-admiral butterfly, 102.

Redbreast, 576.

Redpole, lesser, 542.

Redstart, 578.

Reduvina, a tribe of hemipterous insects, 166.

Redwing, 566 , 567.

Reeve, 457.

Regent bird, 564.

Regulus cristatus (dim. of Lat. rez aking, and

" crested ") , the golden-crested wren, 582.

Reindeer, 710.

Remipes testudinarius (Lat. remus an oar, pes

the foot, and testudo à tortoise), representa-

tion of the species , 126.

Remora, 326.

Reptilia ( Lat. " reptiles" ) , a class of vertebrate

animals, 369 ; their skeleton, 369, 370 ; ali-

mentary organs, 372 ; circulation and respi-
ration, 373, 374 ; nervous systems and

senses, 373, 375 ; reproduction, 375.

Respiration of insects, 144.

Rhamphastida (rhamphastos), the family, 517;

R. (Gr. rhamphos the beak) , the toucans,
518.

Rhinobatida (rhinobatus) , the family, 353.
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Rhea Americana, the rhea, or American

ostrich, 473.
Rhinobatus electricus (Gr. rhin the nose ; Lat.

batis a skate, and " electrical ") , a species of

ray, 353.

Rhinocerida (rhinoceros), the family, 691 .
Rhinoceros bicornis (Gr. rhin the nose, and

keras a horn, and Lat. " two-horned ") the

two-horned rhinoceros or borélé, 692 ; R.

sondaicus, the Javanese rhinoceros, ib.; R.

Sumatranus, the Sumatran rhinoceros, ib.;

R. unicornis ( R. and Lat. " one-horned "),
the Indian rhinoceros, ib.

Rhinolophidae (rhinolophus) , the family, 767.

Rhinolophus ferrum-equinum (Gr . rhin, and

lophos a crest ; Lat. " a horse-shoe") , the

greater horse-shoe bat, 767 ; R. hipposideros

(R. and Gr. " a horse-shoe"), the lesser

horse-shoe bat, ib.

Rhinopoma (Gr. rhin, and poma a cover), a

genus of horse-shoe bats, 768.

Rhizopoda (Gr rhiza a root, and podes feet), a

class of the protozoa, 19 ; characteristics
and habits ofthe, 20.

Rhizostomidae (Gr . rhiza a root, and stoma

the mouth) , the family, 73.

Rhizostoma Cuvieri, the species, 72, 73.

Rhombifera (Lat. rhombus a rhomb, and fero

to bear), a group of ganoid fishes, 338.

Rhombus maximus (Lat. rhombus the turbot,

and " very large") , the turbot, 307 ; R. vul-

garis, the brill, ib.

Rhopalocera (Gr. rhopalon a club, and keras a

horn) , a sub-order of lepidopterous insects

(the butterflies) , 201 ; their habits, 202.

Rhynchæa (Gr. rhunchos the beak) , a genus of

snipes, 455.

Rhynchophora (Gr. rhynchos a snout, and

pherotobear), a tribe of tetramerous beetles,
217.

Rhynchops nigra (Gr. rhunchos, ops the face;

and Lat. " black" ), the shearwater, 439.

Rhynchopsin (rynchoos), the sub-family, 439.

Rhynchota (Gr. rhynchcs), an order of insecta,
160 ; their suctorial mouths, 149 ; their
structure, ib.

Rhynchites Bacchus, a species of coleopterous

insects, 218 .

Rhytina Stelleri (Gr. rhutis a wrinkle), the
northern manatee, 685.

Rhytinida (rhytina), the family, 685.
Ribbon-worms, 90.

Rice bird, 543.

Riparia (Lat. ripa a bank) , a family ofhemip-
terous insects, 166.

Ripiphorous paradoxus (Gr. ripos a hurdle),

and phero to bear ; Lat. " paradoxicai " ) , a

species of coleopterous insects, 220.

Roach, 303.

Robin, 375 , golden, 538 ; Indian, 539 ; mag-

pie, 555 ; yellow, ib.

Rock fish, 310.

Rocks formed by the coral zoophytes, 59, 60.

Rodentia (Lat. rodo to gnaw), an order ofthe

mammalia, 674, 728.

Roe, 709.

Roller, 606.

Rook, 526.

Rose-chafer, the, 222.

Rotifera (Lat. rota a wheel, and fero to bear),
"wheel animalcules, " a class of articulata,

86, 101 ; their structure and curious habits,
102.

Round worms, 86, 90, 92. (See nematelmia. )

Roussette, 769.

Ruby-tail, the, 207.

Ruff, a species of bird, 456.

Ruffe, a species of fish, 314.

Ruminantia (Lat. "chewing the cud "), an

order of the mammalia, 674, 698.

Rupicapra tragus (Lat. rupes a rock, capra a

goat; and Gr. tragos a goat) , the chamois,
713.

Rupicola aurantia (Lat. rupes, and colo to in-

habit, and " orange-coloured") , the cock of

the rock, 555 ; R. Peruviana, ib.

Buticilla phoenicura (Lat. and Gr. "red-

tailed"), the common redstart, 578.
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Sabellida (Lat. sabulum coarse sand) , family

of the tubicolidæ, 98.

Sable, 754 ; American, ib.

Sacred beetle of the Egyptians, 222.

Sagitta (Lat. " an arrow" ), a genus of mol-

lusca, 70, 265.

Saiga antelope, 714.

Sailors, beetles so called, 220.

Sajou, white-throated, 775.

Salamandra (Lat. " a salamander”) , a genus

of tailed batrachia, 363.

Salamandrida (Salamandra) , the family, 363.

Salanx (Gr. salanxthe name of a fish), a genus

of physostomatous fishes, 302.

Salarias scandens, a species of blenny, 328.

Salmo fario (Lat. " a salmon" and " the

trout"), the trout, 301 ; S. Rossii, Ross's

salmon, 301 ; S. salar, the salmon, 299 ; S.

salvelinus, the char, 302 ; S. trutta, the

salmon trout, 301 .

Salmonida (salmo), the family, 299.

Salpa ((Lat. salpa a stockfish), a genus of
moluscoids, their structure and habits, 235,

231 ; consist oftwo zooids, 271.

Saltatorial orthoptera (Lat. salto to jump), 169.

Salticus scenicus (Lat. salto, and scenicus a
player, 141.

Sand eel, 305.

Sander, a species of fish, 314.

Sand-flies, 192.

Sand lance, 305.

Sanguisuga officinalis (Lat. " theblood-sucker

of the shops) , 94.

Sarcode cells (Gr . sarkos flesh) ofsponges, 24.
Surcophaga carnaria (Gr. surkos flesh, and

phagoto eat ; Lat. carnis of flesh) , a species

of dipterous insects, 189.

Sarcoptes scabiei, representation of the spe-

cies, 134.

Sarcorhamphus gryphus (Gr. sarx flesh, rham-

phos a beak, and grupos a griffin ) , the con-

dor, 646 ; S. papa, the king vulture, 646.

Sardine, 298 .

Sarside, the family, 71.

Sarsia, development of, 68, 69 ; 8. tubulosa,

the species, 70.

Saturnia Prometheus, a North American spe-

cies of moth, 199.

Sauria (Gr. sauros a lizard) , the lizards, an

order ofreptiles, 388.

Saurotherina (Saurothera), the sub-family,
504.

Saurothera vetula (Gr. sauros, therao to chase,

and Lat. "old "), a species of cuckoo, 505.

Sawfish, 353.
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Baxicola cenanthe (Lat. saxum a stone, colo to

inhabit, and ananthe the name of a bird),

the wheatear, 577 ; S. rubetra (S. and Lat.

"reddish"), the whinchat, 575 ; 8. rubicola

(S. and Lat. rubus a bramble, colo to in-

habit) , the stonechat, 577.

Scabbard fish, 323 .

Scalaria, a genus of gasteropodous mollusca,
253.

Scallop-shells, 243.

Scalops aquaticus (Gr. skalops a mole, and

Lat. " aquatic" ) , the shrew mole, 762.

Scansores (Lat . scando to climb) , an order of

birds, 500.

Scarabæus Ægyptiorum (Lat. "the Egyptian

beetle" ), 222 .

Scarlet mite, 135 .

Scarus (Lat. the name of a fish), a genus of

fishes), the parrot fishes, 309.

Scheltopusik, 392.

Scherg, 342.

Sciana aquila (Lat. sciana the name of a fish,

aquila an eagle ) , the maigre, 316.

Sciaenidae (sciena), the family, 316.

Scincida (scincus) , the family, 391 .

Scincus officinalis ( Lat. scincus the skink) , the

officinal skink, 391 .

Scirtetes decumanus (Gr. skirtao to bound,

Lat. "large") , a species ofjerboa, 737.

Sciuridae (sciurus), the family, 738.

Sciurus migratorius (Gr. skia a shade, and

oura the tail, and Lat. "migratory"), a

species of squirrel, 739 ; S. vulgaris, the

common squirrel, 738, 739.

Sclerodermata (Gr . skleros hard, derma the

skin) , a family of plectognathous fishes, 331 .

Scolecina (Gr. skolex a worm) , an order of the
annelida, 96 ; divided into two families-

the lumbricida and the naididæ , 97.

Scolopacidae (scolopax) , the family, 454.

Scolopacinæ (scolopax) , the sub-family, 455.

Scolopax gallinago (Gr. skolopar a snipe, and

Lat. gallina a hen), the common snipe,

454 ; S. rusticola ( S. and Lat. " inhabiting

the country") , the woodcock, 455.

Scolopendrida (Gr. “ myriapod "), a family of

the myriapods, 143.

Scomber scomber ( Lat. scomber the mackerel),

the mackerel, 320 .

Scomberesocidae ( Lat.scomber, and esozapike),

a family of soft-finned fishes, 302.

Scomberida (scomber) , the family, 319.

Scomberides, 320.

Scooper, 458 .

Scopelida ( Gr. skopelos the name of a fish) , a

family ofphysostomatous fishes, 298.

Scops Aldrovandi ( Gr. skops an owl) , the little

horned owl, 622.

Scorpæna (Lat. a kind of fish) , a genus of

spiny fishes, 312.

Scorpion, effects of its sting, 137.

Scorpion flies, their history and habits, 183.

Scorpion shells , 260.

Scorpionidæ (Lat. " scorpions" ), a family of

the arachnida, 137 ; their organization , 138 .

Scutata (Lat. scuta a shield) , a family of hemip-

terous insects, 167 ; include a great number

of species, ib.

Scylliidae (Gr. skullion the name ofa fish), the

dog-fishes, a family of cartilaginous fishes,

347 .

Scymnidæ (scymnus), the family, 351 .
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Scymnus borealis (Gr. skumnos a dog-fish, and

Lat. "northern" ) , the Greenland shark , 351.

ScythropsNova Hollandiæ (Gr. skuthros stern,

ops the face), the New Holland channel-bill,
503.

Sea ape, 349 ; S. cat, 346 ; S. cows, 685 ; 8.

devils, 329 ; S. fox, 349 ; S. hog, 682 ; S.

horse, 330 ; S. needle, 309 ; 8. perch, 314 ;

S. pie, 465 ; S. pike, 309 ; S. porcupines,

333 ; S. scorpions, 312 ; S. snakes, 383 ; S.

snipes, 311 ; S. swallows, 438 ; S. unicorn,

683 ; S. wolf, 327, 328 ; S. mantis, 123 ; S.

mats, 233 ; S. spiders, 128,

Seal, bottle-nosed, 743 ; common, 741 ; eared,

743 ; fur, ib.; gray, 742 ; great, ib.; harp,

ib.; hooded. 743 ; monk, ib.

Secretary bird, 627.

Securifera, a sub-order of hymenopterous in-

sects, 204.

Selachia (Gr. selachos, a shark) , an order of

fishes, 343.

Selachus maximus (Gr . selachos, and Lat.

"very large"), the basking shark, 349.

Semiplantigrada (Lat. semi half, planta the

sole, and gradus a step), a section of the

carnivorous mammalia, 745, 752.

Semnopithecus entellus (Gr. semnos venerable,

and pithekos an ape), the Indian sacred

monkey, 776.

Semnopithecus larvatus ( S. and Lat. "mask-

ed ") , the proboscis monkey, 776.

Sepiidæ ( Lat. sepin the cuttle- fish) , a family of

cephalopodous mollusca, 267.

Sepia, the genus, nervous system of the, 15 ;

its organs of circulation and respiration,

228 ; black colour of the, 254 ; S. hieredda ,

the species, 267 ; S. officinalis, 267.

Sericulus chrysocephalus (Lat. serious like

silk, Gr. chrusos golden, and kephale the

head), the regent bird, 564.

Serpent-eater, 627.

Serpentarina (serpentarius), the sub-family,
625.

Serpentarius reptilivorus, the secretary bird,

or serpent-eater, 627.

Serpule ( Lat. serpo to creep) , family of the

tubicolor annelida, 98.

Serrasalmo, a genus of fishes , 304.

Serricornia (Lat. serra a saw, and cornu a
horn) , a tribe of coleopterous insects, 220.

Sertularide (Lat. sertum a wreath), a family

of polypes , 49, 50.

Sertularia filicula ( Lat. sertum and filix a fern) ,

the species, 49; S. pinnata (Lat. sertum,

and pinnata feathered), representation of

the, 50.

Serval, 751.

Sesia tipuliformis (Gr. sesin a moth) , a species

of lepidopterous insects, 202, 203.

Sessilia (Lat. sessilis sitting) , an order of the

rotifera, 102.

Setifera (Lat. setæ bristles, and fero to bear) ,

family ofthe, 39, 40.

Sexes ofinsects, 155.

Sexual reproduction of the radiata, 13.

Shad, 298.

Shanny, 327.

Shark, angel, 351 ; basking, 349 ; Beaumaris,

347 ; blue, 348 ; fox , 347 ; greenland, 351 ;

hammer-headed, 349 ; porbeagle, 349 : white,
348.

Shearwater, 439 .

Sheathbill, 476.
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Sheep, 720 ; rocky mountain, 714.

Sheep-tick, the , 188.

Shells of minute animals, 22 ; fossilized , 23 ;

of mollusca, 229, 230 ; of the gasteropoda,
243, 244.

Shell-lac, produced from the coccus lacca, 162.

Ship-worms, 247.

Shrew, common, 762 ; oared, 763 ; water, ib.

Shrikes, 549 ; drongo, 551.

Shrimps, 122 et seq.

Sialia sialis, the blue bird , 579.

Sialida (Gr. sialon saliva) , a family of neurop-

terous insects, 182 .

Sibillatrix locustella (Lat. "a whistler," and
dim . of locusta a grasshopper) , the grass-

hopper warbler, 582.

Silk-worm, a lepidopterous insect, 198 ; its

great commercia ! importance, ib.

Silphida (Gr. silphe a grub) , a tribe of coleop-

terous insects, 223.

Siluridae (silurus) , the family, 304.

Silurus glanis ( Lat. the names of two species

of fish) , the European silurus, 304.

Simia satyrus ( Lat. simia an ape, satyrus a

satyr), the orang-outan , 777.

Simi , a section of the quadrumana, 774.

Simiida (simia), the family, 776.

Simoneidæ, a family of the acarina, 124.
Simonea folliculorum, the species, 124.

Simulium ( Lat. simulans feigning) , a species

of dipterous insects, 192 .

Siphonata (Gr. siphon a curved tube) , an order

ofbivalve mollusca, 245 ; clam-shells, cockles,

&c., 246.

Siphonophora (Gr . siphon, and phero to bear) ,
a class ofthe radiata, 33.

Siphons of molluscous animals , 229.

Sipunculus ( Lat. " a little siphon") , the dif-

ferent ' species of the genus, 96 ; S. Bern-

hardus, representation of the species, ib.;

S. cochlearius, ib.

Siredon pisciforme, the axolotl, 362 .

Siren lacertina (Lat. " a mermaid" and " like

a lizard " ) , a species of batrachian, 362.

Sirenia (siren a mermaid) , a sub-order of the

cetacea, 684.

Sirenida (siren) , a family of batrachia, 362.

Sitta Europæa, the common nuthatch, 557.

Sittinæ (sitta), the sub-family, 588 .

Sivatherium, a fossil mammal, allied to the

giraffe, 713.

Skates, 354, 355.

Skeleton of a vertebrate animal, its various

parts, 17 ; of an insect, 146.

Skimmers, 439.

Skink, 391.

Skunk, 755.

Skylark, 544 .

Sloths, 727 ; fossil, 728.

Slow-worm, 391 .

Slugs, air-breathing organs of, 229 ; of the

order pulmonifera, 252.

Smelt, 302.

Snails, mantle and shell of, 21 ; air-breathing

organs of, 229 ; ofthe sea, 259 ; ofthe order

pulmonifera, 262.

Snake, Esculapian, 385 ; black, 386 ; common

or ringed, 384.

Snake-bird, 508.

Snipe, 454.

Social bees, 211 .

Soland goose, 437.

Soldiers, beetles so called, 220.

Solea vulgaris (Lat. solea the sole), the

common sole, 307.

Solen, the razor-shell, 247.

Solidungula (Lat. solida entire, and ungula a

hoof ) , an order of mammalia, 795.

Solitaire, or solitary, 496.

Solpugida ( Lat. solpuga a venomous ant) , a

family of the arachnida, 136.

Somateria molissima ( Gr. soma the body, and

Lat. " very soft" ) , the eider duck, 444.

Somateria spectabilis ( S. and Lat. “ elegant "),

the king duck, 444.

Soosook, 684.

Sorax araneus (Lat. sorer a shrew, and "a

spider' ) , the common shrew, 762.

Sorax fodiens ( S. and Lat. " digging"), the
water shrew, 764.

Sorax remifer ( S. and Lat. remus an oar, and

fero to bear), the oared shrew, 763.

Soricidæ (sorer) , the family, 762.

Soricinæ , the sub-family, 763.

Spalax typhlus (Gr. spalar a mole, and typhlos

blind) , the mole rat, 736.

Sparida (Lat. sparus the name of a fish) , a

family of spiny fishes, 316.

Sparrow, 542 ; hedge, 577 ; Java, 543.

Spatangida (Gr. spatangos a species of tor-

toise), family ofthe, 85.

Spatularia folium (Lat. spathula a spatula,

and folium a leaf), the leaf-nosed sturgeon,
343 .

Spatularida (spatularia) , the family, 343.
Species, the knowledge of, constitutes the

foundation of zoology, 10 ; the genera di-

vided into, ib.; modes of distinguishing the,
ib.

Spermophilus ( Gr. sperma seed, phileo tolove),

the spermophiles, a genus of squirrels, 739.

Spermophilus citillus, 739.

Sphæridiidæ (sphaira a ball) , a family of
coleopterous insects , 225.

Spheromide (Gr . sphaira) , a family of isopo-

dous crustacea, 120.

Sphargis coriacea, the leathery turtle, 409.

Spheniscidae (spheniscus), the penguin family,
429.

Spheniscus Magellanicus (Gr . sphen a wedge),

the Magellanic penguin , 430 .

Sphingina ( Gr. " sphinx" ), a tribe of lepidop-

terous insects, 100 .

Sphinx, mouth of the, 148.

Sphyræna barracuda (Lat. sphyræna the

name of a fish, barracuda native name ,

316 ; S. vulgaris , 315 .

Sphyrænida (sphyræna), a family of spiny

fishes, 315 .

Spicule (Lat. " spikes") of the sponge, 28, 29.

Spider, buccal apparatus of the, 130 ; heart of

the, 132 .

Spider-crab, representation of the, 128.

Spiders, natural history of, 130 et seq .; spin-

nerets of, 148 ; webs of, 149 ; varieties of, ib.

Spinacida (spinar) , the family, 350.

Spinax acanthias, the picked dog-fish, 350.

Spinnerets of spiders, 138 .

Spiny lobster, the, 124, 125.

Spirulida ( Lat. spira a spire), a family of

cephalopodous mollusca, 267.

Spirula peronii, the species, 266.

Sponges, constitute the class porifera, 23 ;

their formation and natural history. 23, 29 ;

section of a living one, 24 ; cells ofthe , ib.;

propagation of, 26, 27 ; development of
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spongilla, 26 ; animalcules of, 27 ; their pe-

culiar habits, 28 ; different genera of, ib.

Spoonbills, 459.

Sprat, 298.

Springbok, 715.

Spring-tails, 159.

Squalina ( Lat. squalus a shark) , the sharks, a

section ofthe plagiostomatous fishes, 347.

Squatarola cinerea, the gray plover, 465 .

Squatina aculeata ( Lat. squatina a skate, and

" prickly" ), 356 ; S. angelus (S. and Lat.

" an angel "), the angel shark, 351 .

Squatinidae (squatina) , the family, 351 .

Squids, 267.

Squilla (Lat. " a prawn") , representation of
the, 122.

Squillidæ, the family, 123.

Squirrels, 738 ; earth, 739 ; flying, 738.

Stag , 707.

Stag-beetle, the, 221.

Star-fish, nervous system of the, 12.

Star-gazer, 3.4.

Starling, red-winged , 537 .

Starlings, 530, 533 ; glossy, 521.

Steatornina (steatornis ) , the sub-family, 615.

Steatornis caripensis (Gr . stear fat, and ornis

a bird) , the oil-bird , 615.

Steganophthalmata ( Gr. steganos covered , and

opthalmos the eye ) , order of the, 72 ; divided
into two families-the medusida and the

rhizostomida , 73 .

Stellerida ( Lat. stella a star ) , order of the, 81 ;

organization of the , ib.; divided into three

families-the euryalidæ, the ophiuridae, and

the asteridæ, 81 , 82.

Stellio vulgaris (Lat. stellio a species of lizard) ,

a species of lizard , 397 .
Steneosauridae (Gr. stenos narrow, and sauros

a lizard) , a family of fossil crocodiles , 404.
Stenoderma (Gr. stenos and derma skin) , a

genus of vampyre bats, 769.

Stenorhynchus monachus (Gr. stenos and

rhunchos the nose, and Lat, " a monk" ), the

monk seal , 742.

Stentor, the trumpet animalcule, 38 ; S. Mul-

leri, representation of the, 39.

Sterlet, a species of sturgeon , 342.

Sterna anglica, a species of tern, 438 ; 8. hi-

rundo, the common tern or sea swallow, 438.

Sternina (sterna) , the sub-family, 438 .

Sternoptyx ( Gr. sternon the breast, and ptur a

plate), a genus of physostomatous fishes, 299.

Sternoxia (Gr. sternon the breast, and orys

sharp) , a tribe of coleopterous insects, 221 .

Stichostegida (Gr. stichos a line, and tegos a

covering) , the family, 22.

Stickleback, common, 313 ; fifteen spined, ib.

Stilt, 457..

Stout or ermine, 754.

Stomapoda (Gr . stoma the mouth, and podes

feet) , an order of crustacea, 122.

Stomatoda (Gr. stoma), an order of the infu-

soria, 34.

Stomoxys (Gr . stoma, and orys sharp) , a spe-

cies of dipterous insects, 189.
Stonechat, 577.

Stork, 460.

Storm birds, 441 .

Stratiomys chameleon, a species of dipterous
insects, 190.

Straw-tail, 138.

Streperinæ (Lat. strepo to murmur), a sub-

family ofthe crows, 523.
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Strepsiceros koodoo (Gr . strepho to twist , and

keras a horn), the koodoo antelope, 715.

Strepsilas interpres ( Gr. strepho to turn, and

silas a stone, and Lat. " a diviner "), the

turnstone, 466.

Strepsiptera (Gr. strepsis a turning, and ptero

wings), an order of parasitic insects, 213.

Stridulantia ( Lat. stridor a chirping noise) , a

tribe of the sub-order homoptera (cicada),
175 .

Strigida (striz) , the family, 617.

Strigine, the sub-family, 619.

Strigopina ( strigops) , the sub-family, 509.

Strigops habroptilus (Gr. striz a fluting, ops

the face, habros delicate, and ptilon a

feather), the kakapo, a species of parrot,
509.

Strix flammea (Lat. strix a screech owl, and

flammea yellow) , the barn owl , 619.

Strombida ( Gr. strombos a turban), a family

of gasteropodous mollusca, 260.

Strombus, the genus, 260 .

Strongylus gigas (Gr. strongylos round, and

gigas a giant) , a parasitic worm, 92.

Struthio camelus (Lat. " the ostrich ") , 472.

Struthionidae (struthio) , the family, 472.

Sturgeons , 341.

Sturnella ludoviciana (dim. of Lat. sturnus),

the North American meadow lark, 534.

Sturnidæ (sturnus ) , the family, 530.

Sturninæ , the sub-family, 533.

Sturnus unicolor ( Lat. " a starling," and " of

one colour ") , 533 ; S. vulgaris, the common

starling, ib.

Stylocerus (Gr. stulos a style, and keras a

horn) , a genus of deer, 707.

Stylops dalii ( Gr . stylos a column, and ops the

eye), a species of parasitic insects, 93.

Sucking fish, 326.

Suctoria (Lat. suctus sucking), an order of
worms, 84.

Suida (sus) , the family, 692.

Sula bassana, the gannet, 337.

Sun-bird, 595.

Sun-fish, 333.

Surgeon, a species of bird, 454.

Surnia nyctea, the snowy owl, 623.

Surninæ (surnia) , the sub-family, 622 .

Sus scrofa (Lat . sus a hog, and scrofa a pig) ,

the common hog, 693.

Suspecta (Lat. " suspected"), a section of the

colubrine snakes , 382, 384 .

Swallow, barn, 610 ; chimney, 608 ; esculent,
612.

Swans, 446, 447.

Swifts, 611 , 612.

Swine, 692.

Swordfish, 322.

Syllis monilaris ( S. and Lat. monile a neck-

lace), representation ofthe, 100.

Sylvide, the family of the warblers, 570.

Sylvinæ, the sub-family, 579.

Symbranchidae (Gr. sun together, and " bran-

chia"), a family ofphysostomatous fishes , 307.

Synallaxine, a sub-family of the creepers,
589 .

Synaptide (Gr. sun together, and apto to join),

family ofthe, 84.

Syndactyli (Gr. sun together, and dactulon a

toe ) , 520, 521 .

Syngnathidae (syngnathus) , the family, 330.

Syrphida (Gr. surphetos dirtiness ), a sub-

family ofdipterous insects, 180 .
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Syngnathus acus (Gr. sun together, gnathos a

jaw; and Lat. " a needle" ), the pipe fish,
331 .

Syrnium stridula ( S. , and Lat . "noisy"), the

tawny owl, 620 ; S. Tengmalmi, Teng-

malm's owl, 621.

T

Tabanida (Lat. " gad-flies") a family of dip-

terous insects, 181 .

Tabanus bovinus ( T. and Lat. bovis ofthe ox),

the species, 191 .

Tachornis phænicobia (Gr. tachus swift, ornis

a bird, phenix a palm, and bios life) , the

Jamaica palm swift, 612.

Tachypetus aquilus (Gr. tachus, petomai to

fly; and Lat. aquila an eagle) , the frigate

bird, 436.

Tænia solium (Lat. "the tape-worm") , repre-

sentation ofthe, 87, 88.

Tailor bird, 583 .

Talitrus locusta, the sand-hopper, a species of

the crustacea, 104, 119.

Tallegalla Cuvieri, 492 ; T. Lathami, the

Australian brush turkey, 491.

Tallegallina (tallegalla) , the sub-family, 491 .
Talpa Europaea ( Lat. talpa a mole) , the com-

mon mole, 760 ; T. cæca ( T. and Lat.

" blind") , 760.

Talpida (talpa) , the family, 760.
Tamias (Gr. " a storekeeper"), the earth

squirrels, a genus of squirrels , 739.

Tanagers, 540.

Tanagrinæ , the sub-family, 540.

Tanrecs, 764.

Tantalina (Tantalus proper name) , the ibises,

a sub-family of herons, 459.

Tanystoma ( Gr. tanyo to stretch, and stoma

themouth), a family ofdipterous insects, 190.

Tape worms, 96, 97 .

Taphozous (Gr. taphos a tomb, and zoo to
live), a genus of bats, 766.

Tapirida (tapir), the family, 689.us

Tapirus Americanus, the American tapir, 689 ;

T. bicolour (Lat. "two-coloured " ) , the In-

dian tapir, 680 ; T. villosus (Lat. " covered
with soft hair") , 689.

Tarantula, bite of the, 141 .

Tarentola, or wall gecko, 894.

Tarsida (tarsius), the family, 772.

Tarsius (Gr. tarsos the foot), a genus of quad-

rumanous mammalia, 773.

Tatlers , 457.

Tchitrea paradisi, the paradise flycatcher, 559

Teal, 445.

Tectibranchiata (Lat. tectum a covering, and

branchia gills) , a group of gasteropodous

mollusca, 256.

Teius teguexin, the teguexin, a species of

lizard, 393.

Teleosauridae ( Gr. teleos adult, and sauros a

lizard), a family of fossil crocodiles , 404.

Teleostia (Gr. teleos complete, and osteon bone),

an order of fishes, 293.

Telephorus ( Gr. telos the end , and phoreo to

bear), a genus of coleopterous insects , 228.

Tenebrio molitor ( Lat . tenebrio a lurker in the

dark, and molitor a miller) , the meal worm,
220.

Tenuirostres (Lat. tenuis slender, androstrum

the beak) , a sub-order of passerine birds,
519, 583 .

Terebella ( Lat. terebra an augur), a tubicolar

worm, 98.

Terebrantia (Lat. terebro to bore) , a tribe of

the physopoda, 168 ; a tribe of hymenopte-

rous insects, 105.

Terebratulida ( Lat. terebro), a family of the
mollusca, 249.

Terebratula australis ( T. and australis of the

south), a species of mollusca, 248 .

Teredo navalis, the ship-worm, 247.

Termitida (Lat. termes an ant) , a family of

neuropterous insects, 177, 179.

Termes fatalis, 178 ; nest ofthe, 175 ; T. atrox,

the species, ib.

Terns, 438.

Testudinidae (testudo) , the family, 411.

Testudo Græca (Lat. "the Greek tortoise),

the common land tortoise, 411 ; T. Indica, the

Indian tortoise, 412 ; T. planiceps (T. and

Lat. " flat-headed), 412.

Tetrabranchiata (Gr. tettares four, and Lat.

branchia gills ), an order of cephalopodous

mollusca, 266.

Tetracerus quadricornis (Gr. and Lat. "four-

horned"), the chicara or four-horned ante-

lope, 694.

Tetramera (Gr. tettares, and mera divisions), a

section of coleopterous insects , 216.

Tetrao cupido ( Lat. "a bustard, " and "Cu-

pid"), the pinnated grouse , 478 ; T. tetrix,

the black cock, 477, 478 ; T. urogallus, the

capercailzie, 477.

Tetraodon lævigatus (Gr. tetra four-fold, odous

a tooth, and Lat. " smooth "), a species of

fish, 333 ; T. Pennantii, ib.; T. lineatus ( T.

and Lat. "marked with lines") , ib.

Tetraonid (tetrao) , the family, 477.

Tetraoning, the sub-family, ib.

Teuthidae (Gr. teuthis a cuttle fish) , a family

of spinous fishes , 318 .

Textor (Lat. "a weaver") , a genus ofweaver

birds, 538.

Textularia (Lat. textus a textile fabric) , shell
of the, 22.

Thalassarctos maritimus (Gr. thalassa the sea,

arktos a bear, and Lat. " of the sea "), the

white bear, 758.

Thalassinidae (Gr. thalassa the sea), a family

of decapodous crustacea, 124.

Thamnobia fulicata (Gr. thamnos a grove, and

bios life) , the Indian robin , 579.

Thamnophilinæ (thamnophilus), the sub-

family, 549, 551 .

Thamnophilus (Gr. thamnos, and philes to

love), a genus of shrikes, 551 .

Thaumantias lucifera (Gr . thauma wonder,

Lat. lucifera light bearing) , 70 ; T. pilosella

(T. and Lat. pilosus hairy), representation
of the, 71 .

Thecadactylus lævis (Gr. theke a sheath, dak-

tulon a toe, and Lat. " smooth "), the croak-

ing lizard, 393.

Thecosomata (Gr. theca a case, and soma a

body) , an order ofthe pteropodous mollusca,
250.

Thelphusa, a genus of crabs, 18, 130.

Thelyphonidae (Gr. thelys a female, and phone

a sound), a family ofthe arachnida, 138.

Therevida, a sub-family of dipterous insects,

188 .

Theridion malmignatta, a genus of the arach-

nida, 140, 141.

Thick-knee, 468.
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Thorax ofinsects , 150.

Thorn-back, 354.

Thread-worms, 92.

Thresher, 349.

Thrips cerealium (Lat."" the grubofthe wheat

harvest"), a species of the physopoda, 168 .

Thrushes, 561 , 566 ; ant, 568.

Thylacinus cynocephalus (Gr. thular a bag,

kuon a dog, and kephale the head) , the

pouched wolf of Van Diemen's Land, 673.

Thylacotherium ( Gr. thulax, and ther a wild

beast) , a fossil marsupial animal, 673.

Thymallus vulgaris, the grayling, 502.

Thynnus pelamys ( Lat. thynnus the tunny,

and pelamys a kind of tunny), the bonito,

321 ; T. vulgaris, the common tunny, ib.

Thysanura (Gr. thysanos a fringe, and oura a

tail) , an order of the insecta, 159.

Tichodroma muraria (Gr . teichos a wall,

dremo to run, and Lat. "of walls " ) , the

wall creeper, 589.

Tiger, 749.

Tiger-beetles, 225.

Timaline, a sub-family of the thrushes, 564.

Tinamide (tinamus native name) , a family of

rasorial birds, 476 .

Tinamotis (tinamus and otis) , the genus, 476.

Tineina, a tribe of lepidopterous insects,
196 .

Tinea granella ( T. and granum grain) , the

species, 196.

Tipulida ( Lat. tipula a water-spider) , a family

of dipterous insects, 192.

Titmice, 574, 575.

Titlarks, 573.

Tityring , a sub-family of the flycatchers, 559.

Toads, 366.

Todine ( todus), the sub-family, 605.

Todus viridus, the green tody, 605.

Tomicus typographus (Gr. tomus a cutting,

and Lat. typographer" ), a species of Xylo-

phagous insects, 218 ; its destructive quali-
ties, 219.

Tooth-shells , 257.

Tope, common, 350.

Torpedinidæ (torpedo) , the family, 353.

Torpedo (Lat. "the cramp fish "), the cramp

ray, 351.

Tortoises, 411 , 412.

Tortoise-shell butterfly, 195, 202.

Tortricidae (Lat. torqueo to twist) , a family of
colubrine snakes , 389.

Tortricina ( Lat . tortrix a leaf-roller ), a tribe

of lepidopterous insects, 196.
Tortrix viridans (T. and viridans verdant) ,

the oak-leaf rolling caterpillar, 196.

Totanina, the tatlers, a sub-family of the

snipes, 457.
Toucans, 500, 517.

Toxotes jaculator (Gr. "an archer," and Lat.

" a darter") a species of fish, 318.

Trachearia (Gr, trachea an air-tube), a sub-
class of the arachnida, 132 .

Trachelia, a tribe of coleopterons insects, 219.
Trachelina, the sub-family, 39.

Trachinidae (trachinus) , the family, 314.
Trachinus draco (Gr. trachus rough, and Lat.

a dragon "), the weever, a species of fish,
314.

Tragopan, 489.

Tragulus kanchil ( dim. of Gr. tragos a goat),

a species of musk deer, 706.

Trap-door spiders, 142.

Trematoda (Gr. tremo to tremble) , an order of

parasitic worms, 89.

Treronida (Gr. treron a pigeon), a family of

pigeons, 500.

Tribes, constituted of different families,

genera, and species, 11 .

Trichecida (trichecus), the family, 741, 743.

Trichecus rosmarus, the walrus, 743.

Trichiurus lepturus (Gr. thrix hair, oura the

tail, and leptos slender) , a species of ribbon

fish, 323.

Trichodina (Gr. triches hairs) , the family, 39.

Trichoptera (Gr . triches, and ptera wings) , a

sub-order of neuropterous insects , 183.

Tridacna gigas (the clam-shell) , a species of

mollusca, 246 .

Trigla hirundo ( Gr . trigle the name of a fish,

and Lat. "a swallow" ), the sapphirine gur-

nard, 312.

Triglide (trigla) , the family, 311.

Trigoniacea (Gr. treis three, and gonia an

angle) , a tribe of the mollusca, 245.

Trilobites (Gr. treis, and loboi lobes ) , an order

of crustacea, 116.

Trimera (Gr. treis, and mera divisions) , a

section of coleopterous insects, 215.

Tringinæ (Gr. tringa the name of a bird) , the

sandpipers, a sub-family of snipes, 455.

Trionycida (trionyx), the family, 410.

Trionyx ferox (Gr. treis three, onur a nail

and Lat. " fierce,"), the snapping turtle,
410.

Trionyx niloticus ( T. and Lat. " nilotic "),
410.

Triphæna (Gr. treis, and phaino to appear), a

genus of lepidopterous insects , 198.

Tristomidae (Gr, treis, and stomata mouths) ,

parasitic worms, 89.

Triton aquaticus (Gr. Triton a sea-god, and

Lat. " aquatic" ) , the newt , 364 ; T. palustris

(T. and Lat. " belonging to marshes" ) , ib.
Tritoniidæ (from Triton) , a family of the gas-

teropodous mollusca , 257.
Trochanter of insects, 150.

Trochilidae (trochilus) , the family, 591 .

Trochilus colubris (Gr. trochilos the wren),

the ruby-throated humming bird, 595 ; T.

polytmus, the long-tailed emerald humming

bird, 594 ; T. strumarius ( T. and Lat.

"having a swelling on the neck ") , 694 .

Trochus (Lat. " a top" ) , a univalve shell , 229.

Troglodytes domestica (Gr. " a dweller in

caves ") , the house wren, 585 ; T. vulgaris,

the common wren, 584 ; T. niger, the chim-

panzee, 777.

Troglodytina ( troglodytes) , the sub-family of

the wrens, 584.

Trogon resplendens, 604.

Trogonida (trogon) , the family, 623.

Trombididae, a family of the acarina, 135.

Troopial, 536.

Tropic birds, 438 .

Tropidonotus (Gr. tropis a keel, and notos the

back) , a genus of snakes, 385.

Tropidophis (Gr. tropis, and ophis a snake), a

genus ofamphisbænian lizards, 385 .

Tropidorhynchus corniculatus (Gr. tropis,

andrhunchos the beak, and Lat. " furnished

with little horns "),the friar-bird, 591.

Trout, 301 .

Trumpet fishes, 311.

Trumpeter, 470.

Trunk fish, 332 .
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Trygon pastinaca ( Gr. and Lat. names for the

same fish) , the common sting ray, 355.

Trygonida (trygon) , the family, 355.

Tubicola (Lat. tuba a tube, and colo to in-

habit) , an order of the branchiferous anne-

lida, 97.

Tubiporidae (Lat. tuba, and Gr. poros a pore),

the family, 53.

Tubularida (Lat. tuba) , the family, 50.

Tubulariada, the sub-family, 50.

Tubularia indivisa (Lat. tuba, and indivisa

undivided), Sir J. G. Dalyell's account of

the, 51.

Tubulifera (Lat. tuba, and fero to bear) , a

tribe ofthe physopoda, 168.

Tunicata (Lat. tunica a tunic) , a class of mol-

luscoids, 234 ; their structure and habits, ib.

Tunny, 321.

Tupainæ, the banxrings, a sub-family of the

shrews, 764.

Turbellarida , a family of minute worms, 90.

Turbinidae (Lat. turbo a top) , a family of gas-

teropodous mollusca, 260.

Turbo pica, anatomy of the, 252.

Turbot, 317.

Turdidae (turdus) , the family, 561 .

Turdinæ, the sub-family, 566.

Turdus iliacus ( Lat. turdus a thrush) , the red-

wing, 566, 567 ; T. merula ( T. and Lat. "the

blackbird") , the blackbird, 566 ; T. musicus,
the song thrush, 566, 567 ; T. pilaris, the

fieldfare, ib.; T. torquatus ( T. and Lat.

" collared" ), the ring ouzel, ib.; T. varius,
566 ; T. viscivorus ( T. and Lat. " mistletoe

eating") , the missel thrush, ib.; T. Whitei,
White's thrush, ib.

Turkey, common, 485 ; brush, 491 ; ocellated,
486.

Turnicina (turnix), the sub-family, 481 .

Turnip fly, the, 216.

Turnix pugnax, 482 ; T. tachydromus (Gr.

tachus swift, and dremo to run) , the Anda-

lusian quail, ib.

Turnstone, 466.

Turritellidae (Lat. turris a tower) , a family of

gasteropodous mollusca, 259.

Turrilites, a genus of ammonites, 266.

Turtle, green, 408 ; hawk's bill, 409 ; leathery,

ib.; loggerhead, ib.; snapping, 410.

Typographic beetle, the, 218 , 219.

Typhlopida (Gr. tuphlos blind, and ops ap-

pearance), a family of lizards, 389.

Tyrannina ( tyrannus) , the sub-family, 459.

Tyrannus crinitus, the crested tyrant, 561 ; T.

intrepidus, the tyrant flycatcher, or king

bird, 560.

U

Umbra (Lat. "a species of fish" ) , a genus of

esocidæ, 302.

Umbrella bird, 552 .

Under-swordfish, 309.

Unicellular animals, 11.

Unionacea (Lat . unio a pearl) , a tribe of the

mollusca, 215.

Unio pictorum, 245 ; U. margaritiferus, a

species of mussel, ib.

Univalve shells , 229,

Upholsterer bees, 211.

Upupa epops, the hoopoe, 597.

Upupide (upupa ) , the family, 596.

Upupinæ, the sub-family, 597.

Uraniidæ (Gr. uranios heavenly) , a tribe of

lepidopterous insects , 201.

Uranoscopus (Gr. ouranos the sky, and scopeo

to examine) , a genus of spinous fishes , 314.

Uria (Lat. uria the name of a bird), the guil-

lemots, a genus of swimming birds, 431.

Urn animalcules, 39.

Urodela (Gr. oura a tail, and delos apparent),

an order of the batrachia, 363,

Ursidae (ursus) , the family, 757.

Ursus Americanus (Lat. ursus a bear) , the

American black bear, 757 ; U.Arctos ( U. and

Gr. arktos a bear) , ib.; U. ferox ( U. and

Lat. "fierce"), the grisly bear, 758 ; U.

spelæus (the cave bear) , a fossil species, 758.

Utamania torda, the razor bill, 430.

V

Vaginicola (Lat. vagina a sheath, and colo to

inhabit) , the genus, 38.

Vaginicola crystallina, the species, 39.
Valves of shells, 229.

Vampyre bat, 764.
Vanellus cristatus (Lat. ranellus, and

"crested ") , the lapwing, 465.

Vanessa Io (the peacock butterfly) , 201.

Varanidæ (varanus), a family of lizards, 393.

Velella (Lat. velum a sail) , a genus of radiate

animals, 85.

Venenosa (Lat. " venomous") , a section of

the colubrine snakes, 382.

Veneracea (from Venus), a tribe of mollusca,
246.

Vermes (Lat. " worms"), their organization
85.

Vermetus (Lat. vermes) , a genus of gastero-

podous mollusca, 253.

Vertebral column , its respective parts, 17.

Vertebrata (Lat. vertebra a joint, from rerto

to turn) , the fifth division of the animal

kingdom, 16 ; their organization, 17.

Vertebrata (Lat. vertebra a joint of the spine),

the fifth great division of the animal king

dom, 273 ; skeleton , 274 ; nervous system,

276 ; alimentary organs, 277 ; circulation,

278 ; reproduction, 279.

Vespa vulgaris, the common wasp, 210 ; V.

holsatica, nest of the, ib.

Vespertilio pipistrellus (Lat. vespertilio a bat),

the pipistrelle , 766.

Vespertilionid ( vespertilio) , the family, 766.
Vibrionina (Lat. ribro to vibrate) , a class of

the infusoria, 33.

Vicugna, 705.

Vidua paradisea (Lat. " a widow," and para-

dised a bird of paradise) , the Angola whydah

bird, 538.

Viper, European , 381 .

Viperidae (vipera a viper) , the family, 381.

Viperina (vipera) , a sub-order of snakes, 379.
Vireo noveboracensis (Lat. vireo a greenfinch,

and Lat. "of New York" ) , the white-eyed

flycatcher, 557 ; V. olivaceous ( V. and Lat.
"olive-coloured "), the red-eyed flycatcher,

556, 557.

Vireonine (vireo ) , the sub-family, 556.

Virgularia mirabilis (Lat. virga a rod , and

mirabilis wonderful), representation of the

species, 55.

Viscacha, 736.

Visiting ant, the, 209.

Vison lutreola, the mink, 754.
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Viverra civetta (Lat. viverra a ferret) , the

civet, 753 ; V. rasse, the Javanese civet, ib.

Voles, 734.

Volutida ( Lat. volvo to roll ) , a family of the

gasteropods, 262.

Voluta undulata ( V. and Lat. undulata wavy),

the species, 261, 262 .

Vorticella ( Lat. vorter a whirlpool, from verto

to turn) , 31 , 45 ; its modes of propagation,

45, 46; development of the, ib.; acineta

forms of, 47.

Vorticellida, the family, 45.

Vulpes lagopus (Lat. "a fox," and Gr. lagos

a hare, and pous a foot ) , the Arctic fox, 747 ;

V. vulgaris, the common fox, ib.

Vultur monachus (Lat. " a vulture" and

a monk" ), the Arabian vulture, 646.

Vulture, Arabian, 646 ; bearded , 645 ; Egyp-

tian, 646 ; king, ib.; tawny, ib.

Vulturida (vulture) , the family, 644.

Vulturinæ, the sub-family, 615.

Wagtails, 571 , 572.

Wah, 759.

Walking-sticks , 172.

W

Walrus, or morse, 743.

Wapiti deer, 708.

Warblers, 570.

Warbler, Dartford , 582 ; garden, ib.; grass-

hopper, ib.; hedge, 577 ; reed, 582 .

Wasps, the family of, 210.
Water-beetles, 224.

Water-bugs, 176.

Water-mites, 135.

Water-hens, 452.

Water-buck, 715.

Watering-pot-shell, the, 247, 248 .

Waxwing, 554.
Weasles, 754.

Weaver birds, 538.

Webs of spiders, 139, 140 .

Weevers, 314.

Weevils, 217 , 218.

Whale, ca'ing, 683 ; fin-backed, 680 ; green-

land , 676 ; southern, 680 ; sperm, ib.;

white, 683.

Whales, food of, 242.
Whale-lice, 115.

Wheatear, 577.

Wheat-fly, the, 192.

Wheel animalcules, 86, 101-(See rotifera . )
Whelks, 261.
Whinchat, 577.

Whip-poor-Will, 615.

Whip-Tom-Kelly, 556.
Whirligigs, 264.

White ants, their natural history and habits,
187, 189.

Whitebait, 298.
Whitethroat, 582.

Whiting, 306.
Whydah birds, 538.
Widgeon, 445.
Widow birds, 538.
Wildebeest, 717.
Willside, the family, 72.

Wings of insects , 151 , 152.
Wire-worm, the, 221 .

Wolf, 746 ; pouched, 673.

Wolf-fish, 327, 328 .

Wolverine, 756.

Woodlouse, the, 121 , 122.

Woodpeckers, 500-505.

Worms, various kinds of, 96 et seq .

Wrasses, 309.

817

Wren, 584 ; furze, 580 ; golden-crested, ib.;

house, 585.

Wryneck, 508 .

X

Xiphias gladius ( Gr. ziphias the sword-fish,

and Lat. gladius a sword), the common

sword-fish, 322.

Xiphiida (xiphias) , the family, 322.

Xiphosura or Xyphosura (Gr. riphos a sword,

and oura a tail ) , a sub-class of the crus-

tacea, 110, 116.

Xylocopa ( Gr. xylon wood, and kopos labour) ,
the carpenter bee, 211.

Xylophaga (Gr . xylon, and phago to eat) , a

family ofhymenopterous insects, 204 ; a sub-

tribe of rhynchophorous insects, 218.

Yak, 723.

Yapock, 671.

Y

Yphantes Baltimore ( Gr. huphantes aweaver),

the Baltimore oriole, 536.

Yuncina (yunx) , the sub-family, 508.

Yunx torquilla (the Gr. and Lat. names of this

bird), the wryneck, 508 .

Zebras, 698.

Ꮓ

Zenides (zeus) , a section of the family scom-

beridæ , 319.

Zeuglodonta (Gr. zeugle a yoke, and odonta

teeth) , a group of fossil cetacea, 684.

Zeus faber (Gr. Zeus a name of Jupiter,

and Lat. faber a kind of fish) , the doree,
320.

Zoanthidae (Gr . zoon an animal , and anthos a

flower), a family of the polypes, 61 .

Zoanthus, the genus, 61.

Zoarcus viviparus, the viviparous blenny,
327.

Zoea (Gr. zoa the young of the crab ) , 127.

Zoology (Gr. zoon an animal, and logos a dis-

course), on the study and general classifi-
cation of, 8 et seq.

Zoophytes (Gr. zoon, and phyton a plant, 41-

(See polypi, &c.)

Zootoca vivipara (Gr. zoon a living creature,

and tikto to bring forth, and Lat. "vivipa-

rous"), a species of lizard , 392.

Zosterops palpebrosus ( Gr . zoster a girdle, and

ops the face, and Lat. palpebra an eyelid) ,
573.

Zygana malleus (Gr . zugos a yoke or cross

bar, and Lat. malleus a hammer) , the

hammer-headed shark, 349.

Zygodactyla (Gr . zugos a yoke, and daktulon a

toe) , a section of the pachydermata, 687 ,
692.

Zygotrocha ( Gr. zugon a yoke, and trochos a

wheel), the family, 103.

3F



ERRATA.

Page 15, line 6, for 3, 4, read 4, 5.

"" 22,

99 30,

35,

""

99

99

"

7, for Englypha read Euglypha.

16, dele (Fig. 18) .

4, and description of figure, for Englena read Euglena.

23, for Rhyzopoda read Rhizopoda .

19, for four- read form of.

10, after are add " internally.

24, dele they.

29, for aguridæ read Pagurida .

16, for point read joint.

1, after with add a.

171, 32, for external read exserted.99

292, 18, for passing read passes.99

99 38,

99 80,

" 87, ""

"" 185, 99

"" 126, 99

"9 127,

29
159,

""

79

"" 325,

"" 334,

"" 335,

99 338,

"" "" 29

99 "" 99

"" 365, 99

"" 376,

378,

99

""

5 from bottom, for 41 read 313.

24, for 14 read 286.

29, for 11 read 283.

6, for 63 read 335.

7, for 64 read 336.

34, for 65 read 337,

25, for 86 read 358.

9, for 101 read 373.

17, for 330 read 146.

390, 19, for 117 read 389.

99

ود

392, "

""

5, for 118 read 390.

,,

""

19 393, 1, for spines read species.

99 465, ""

19 502, ""

558,99 99

20, for hidden read hinder.

14, for continues read contrives .

13 dele and 232.

568, 21, for Petro cinela read Petrocincla.99

,, 604, last line, for 245 read 517.

.9

29

684, line 18, for geologists read zoologists.

709, 38, for Morse read Moose.""

,, 737 , last line, for avillanarias read avellanarius .

744,

753,"" 99

for 377 read 649.

for 111 read 383, and for Bunettii read Bennettii .

766, line 17, for pre-eminent read pre-eminently.

18, for Pteropopidæ read Pteropida.29 769,

"" 777, 8 from bottom, after some add have.
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