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ICHTHYOLOG Y

INTRODUCTORY CHAPTER.

SECTION T~DEFINITION AND GENERAL OBSERVATIONS.
PRINCIFAL EPOCHS IN THE SCIENCE
VERTEBRALS.

THE
OF ICHTHYOLOGY.

Frsnes may be technically defined as vertebrated animals
with red Mood, breathing through the medium of water by
means of lranclice or yfﬁ.::, This definition, as Baron
Cuvier has remarked, 15 the result of obzervation; itis a
product of analysis, or what is termed in physics an em-
pirical formulas but its accuracy is demonstrable by the
iII\'L"I'}iI_’ I'I“_"tl'lf_“:l_. ill_'ﬂ'.' “'Ill_"l'l. OIeCe [JLI].-\" '[]l_']"l'[‘i'l.'l'll. wi I]]ll}',
in a great measure, deduce from it a knowledge of the
entire nature of the beings to which it is applied. Being
vertebrated, they must be possessed of an internal skeleton
{If‘ al I:lnli.l'l. .H.I'I[l :i-liiﬂill IErTOW, i!]{'l!]}i['ll il'l. H "L‘r‘tt’l‘r-'l.l
column : of muscles exterior to the bones; of four extre-
mities only; and of the organs of the first four senses,
situate in the cavities of the head ; with other relations not
necessary to be here named.

The greater portion of the surface of the earth is covered
by the waters of the translucent sea; and wherever conti-
nents and the ]argl_'r islands |mrlrl1[1u their mul::; bulk, we
find them coursed by flowing rivers, or intersected by lakes
and marshes. These present in their aggregate an enor-
mous mass of waters, and afford protection and nourishment
to myriads of living creatures, probably superior in number
and in no way inferior in beauty, to those which inhabit
the earth. On land, the matter susceptible of life is mainly
employed in the construction and continuance of vegetable
species 3 from these, herbivorous animals draw their nourish-
ment ; and thiz being animalized by assimilation, becomes
an appropriate food for the ecarnivorous kinds, which
scarcely amount to more than one-half of the terrestrial
creatures of all classes. But in the liill:l'll.l element, and
more especially among the saline waters of the ocean,
where the vegetable kingdom is <0 much more restricted,
almost all oreanized substances are pervaded by animal
life, and each lives at the expense of some smaller or feebler
fve. There we meet not only with the greatest and most
wonderful variety of forms, but alz=o with the extremes in
respect to size,—from the myriads of microscopic monads,
which, but for artificial means, must have remained for
ever invisible and unknown, to the ponderous whale, which
surpasses, by twenty times, the bulk of the largest elephant.
There, too, we may discover the majority of those magni-
ficent combinations of organie structure, on the relations
of which naturalists have established the distinction of
classes, or great primary groups; in other words, the sea
may be said to contain representatives of each; for, even
among birds, those aerial creatures which usually inhabit
so light an element, we find species so constructed as to
dwell almost for ever on its waves. The mammiterous
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of seals, morses, manaties, and whales, all of which require
a moist abode, and some of which immediately perish
when deprived of it. Most reptiles are aguatic, many in-
sects are so0, more particularly in their larva state ; and al-
most all the Mollusca, the Annelides, the Crustacea, and
Zoophytes, four great classes, which on terra firma are few
and far between, exist in countless numbers in the waters
of the ocean. Hence that ancient dictum recorded by
Pliny, * Quicquid nascatur in parte naturze ulla, et in mari
esse 3 prieterque multa quae nusquam alibi.”

But amongst all the teeming wonders which vivify the
vast expanse and liguid depth of waters, none so predo-
minate, or are o0 truly characteristic, as the subjects of our
present treatise ; NOr are any more worthy of our careful
consideration, whether we regard the beauty or eccentri-
city of their forms, the metallic splendour of their colours,
or the innumerable benefits which, thl‘mlgll the ﬁn'u:ﬁghl;
of Providence, they confer upon the human race. We
therefore deem it incumbent upon us to exhibit an ample
view of the present condition of' Systematic Ichthyology ;
but before deing so, we shall endeavour to add to the in-
terest of the subject by a few general observations.

We may state, in the first place, that we here intention-
ally refrain from any bibliographical inquiry, or historical
exposition of the progress of’ Ichthyology. If such were
complete, or even ample, it would occupy too much of
that space which we deem more usefully devoted to the
actual condition of the science; and we more willingly
set that department aside, when we consider how per-
fectly it has been presented by Baron Cuvier  We shall,
however, briefly allude to what may be regarded as the
principal epoch in the progress of Ichthyology. During
many remote ages it consisted, in common with all the
kindred branches of human knowledge, of nothing more
than a few partial and digjointed observations.  Aristotle,
about 350 years before the Christian era, made some pro-
sress towards connecting these together as a body of doe-
trine ; but still it was a feeble body, reposing upon truths
(perceived indeed with surprising skill when we consider
the scanty data) as yet obscurely known and vaguely ex-
pressed, owing to the entire absence of all proper standards
for the distinction of species. For more than eighteen
hundred years ensning, the writers on natural history can
scarcely be regarded in any other light than as either
copiers or commentators of Aristotle; but about the mid-
dle of the sixteenth century, Belon, Rondelet, and Salviani,
the true founders of modern Iehthyology, made their ap-
pearance (we mean as authors), by a singular coincidence,
almost precisely at the same time,—the first in 1553, the
second from 1554 to 1555, and the third from 1554 to
1558, Differing from their compiling predecessors, they
saw and examined for themselves, and made drawings from
nature, if not with the elegant accuracy of modern days, at
least with a recognisable exactness. Yet, true to the ge-

1 From J'_an-f. a fsh, and Aayep, & dAfecamras,

2 Bee the Tubleaw Mistorique des Progrés de ' lehtyologie, depuis son origine jusqu'd nos jours, in the first volume of the great though

un rul'lunu‘tt]:f uncompleted work, the fistoire Naturelle des Poissons.

We deem ourselves fortunate beyond our predecessors in ency=

elopsedie labour, in having as a guide in so difficult a subject as that on which the reader is about to enter, the volumes of Baron
Cuavier's and M. Valenciennes’ signal publication. As far as this great work extends we have availed ourselves of the labours of its
authors, and have endeavoured to present the general and miscellancous information scattered through it, as amply as our limits would

permit, and in a form and sequence the most advantageous to those unacquainted with the voluminous criginal.

In the present revisal

of this treatise we have also borrowed freely from the writings of our British Cuvier, whose work on the Comparative Anatomy and Fhy=
siology of Fiskes, forming part of his Hunterian Lectures, gives the fullest and most aecurate view of the animal economy of fishes, and

most philosophieal aceount of the skeleton, that have hitherto appeared.

We beg also to repeat our acknowledgments to Mr Couch, the

seute discoverer and deseriber of new species frequenting the Cornish coasts, and Mr Yarrell, whose work on British Fiahes is Jueile princeps

among works illustrative of local Iehthyology,
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Introduc- nius of their time, they continued to attach much more

importance to the ascertainment of the names which

‘e ~= the species bore in the classical pages of antiguity, than

to the composition of their history, as it were afresh, by
the light of nature and their own knowledge, Never-
theless, they rectified as well as extended the observations
of Aristotle, and laid a positive foundation of the subject,
by figures and descriptions of a certain number of well-
determined species. About the close of the seventeenth
century, Willughby, and his illustrious friend John Ray,
gave for the first time a history of fishes, in which the
species were not only clearly deseribed from nature, but
Jistrilmll:d in accordance with characters drawn solely from
their structure, and in which we are no longer unneces-
sarily burdened with inapplicable passages from either
Greek or Roman writers. Finally, about the middle of
the eighteenth century, Artedi and Linnaus completed
what the others had commenced, by establishing well-
defined zeneric groups, consisting of ascertained species
precisely characterized. From that period it may be said
that no radical defect existed, nor any obstacle in the way
of a gradual perfecting of the system, which could not be
overcome by zeal, accuracy, and perseverance. Never-
theless, it is to the genius of Baron Cuvier that we owe
the gigantic stride which has been made in our own more
immediate days.

It is only by a profound study of the whole animal strue-
ture that we can, to the extent of our limited intellect,
correctly appreciate that part of the works of the great
Creator, and get some insight into the branching and anas-
tomosing affinities by which the almost numberless kinds of
living heings are linked together. Many years spent in
anatomical investigations gave Baron Cuvier such a know-
ledge of the mutual dependence of the various parts of the
organism of each of the numerous species which came
under his observation, that he was able, from the inspection
of a single bone, to reconstruct, mentally as it were, the
animal to which it had |}L‘|1'pl'|g+.:t1, and to u.ﬁ.-:ign the :-'.pﬂ'ies
its place in the system of nature. This great step in the
history of Zoology placed its discoverer in the first rank of
the cultivators of the science. In none of the greater di-
visions of the animal kingdom were Cuvier’s labours, in
forming a natural arrangement of the species, of more value
than in the class of Fishes, the lowest of the verfelrata,
or of that division of animals whose proper character
consists in the possession of a central bony axis on which
the soft parts are sustained, and from which the motive
powers diverge. The Latin word used above has been adopt-
ed into the English scientific language, though by many
the more Anglicised term of * vertebrals" is used, and we
call the internal chain of bone the vertebral column, while its
several successive component joints are named * vertebre.”
The German equivalent of vertebrata is * wirbelthiere.”

We must remark, at the outset, that neither this term of
Vertebrata, nor any other definition of a group which the
ingenuity of man has hitherto devised, is logically correct.
In Mammals, indeed, the highest class of the division,
the internal bony frame is strong and massive, and fitted to
support the limbs, by which, with the firm earth for a ful-
crum, the animal moves through a medium greatly lighter
than itself. In Birds, too, constituting the second class of
the division, the bones of denser texture but more slender
form and often hollow, are admirably fitted for sustaining
the powerful muscles exercised in the maintenance of ex-
tended aerial flight; and in both classes, the turning joints
of the vertebral column, and more ezpecially of the cervieal
portion of it, are adapted to the various motions of the ani-

mal, and for enabling it to rotate its head from side to side,
and survey whatever comes within its field of vision. As
we descend to the less highly organized vertebrals, we come
to other and remarkable modifications of the spinal colunn,
In the third class, or the Reptiles, there is one order,
namely, that of the Ophidin, or Serpents, whose locomotion
is performed by ereeping without external limbs, and solely
by the flexibility of the vertebral column and the muscles
attached to it, and to its appendages the ribs. The verte-
brae are accordingly much more numerous in these animals
than in any others, and their motions on each other more
extensive. In another group of the same class the vertebra
of the body are soldered together by bone, and power of
motion is preserved only in the neck and short tail. A
third group, named Amphibians, are fishes in their embryo
or tadpole condition, and undergo a kind. of metamorphosis
in becoming terrestrial and air-breathing creatures. A
fourth remarkable group, of which only a few species have
been hitherto detected, presents, with much of the piscine
form, the peculiarity of the existence of both gills and lungs,
and a residence in water during life. In the Fishes, the
proper subjects of this treatise, and the lowest class of ver-
tebrated animals, there is a large group named by some
anthors CarriLacizer, or CHoXDROPTERYGIL because the
internal skeleton remains in the state of cartilage, the bony
structure being wholly absent in some species, and in others
only very partially present ; and thus the precision of one
part of the character of the vertebrata given above is im-
paired. In certain of the Cartilaginei the joints of the
column are obsolete, and flexibility is substituted for the
turning motions indicated by the word vertebre. These
brigf’ notices point at some of the difficulties which beset
the zoologist when he endeavours to convey the knowledge
he has acquired to others, by concise and definite phrases.
Yet however difficult it may be to construct a correct de-
finition, it is certain that the idea of the type of an animal
group may be conceived in the mind, on the basis of exact
observation and legitimate deduction, in proof whereof the
reader is confidently referred to the works of Professor
Richard Owen of the British Museum, and particularly to
his treatise On the Archetype and Homologies of the Ver-
tebrate Skeleton.! ;

The vertebrated animals agree in having a spinal chord
or elongated bundle of nervous filaments running along the
bady, and protected by bony arches composed of the neural
apophyses, or processes which rise upwards from the body
or centrum of each vertebra. The anterior expansion of
the spinal chord, named the brain, is most fully developed
in the higher classes of vertebrals, and is comparatively
very small in fishes whose encephalon has the character of
a series of ganglions, or knots of nervous matter, arranged
in single succession or in pairs.  In the lowest known form
of fish, the Lancelet, the whole vertebral column is merely
a pulpy nervous chord invested by a membranous sheath 3
and Pallas, the first describer of this animal, ranked it, in
accordance with the progress that science had made in his
time, among the Slugs. In all the vertebrals the vascular
trunks and organs of digestion are protected by the inferior
processes and diverging appendages of the vertebrae ; and
the type of this division of animated beings is essentially
tetrapodal (fig. 1), though in some groups one or both pairs
of limbs are either rudimental or absolutely wanting—ex-
amples of these deviations from the ordinary type being
most frequent in the classes of Reptiles and Fishes. The
four limbs are produced in lateral pairs; and in fishes the
first pair are named pectoral fins, and the second pair, being
situated on the ventral aspect of the fish, are called ventral

1 On the Archerype and Homologies of the Vertcbrate Skeferon, 8vo.
mature of Limbs ; Richard Owen, &e., 8vo. London, 1849,

London, 1849, Alsp Report of the British Associntion, 1846— 0On the
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than in other vertebrals, and only in a very few diminutive Introduc-
or almost obsolete. Lubricated by the surrounding medium, ~ tion.
it needs no lachrymal gland ; and as the light is tempered =~

Introdue- fins, even though their relative position,as is the case in some
tion.  Kinds of fish, should be in front of the pectorals, when they

| greatly by a small increase of the depth at which a fish glides
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Fig. L.

Cheironectes cavdimaculabus of the family of Lophiida.,

obtain technically the name of jugular fins. In the ahove
woodeut we have a front view of Cheironectes caudimacu-
lutws, belonging to a group of fish which actually walk at
times on their four limbs.  The vertical fins of fishes are of
a different nature, and the rays which support them, whether
j{:img_-d and :-'nﬁ? or hard and FlIII]I[]II!iJ are not parts of the
interior skeleton, but belong properly to the skin or dermal
skeleton. The fins that rise vertically in the mesial plane of
the back, whether one or move, are named * dorsal.” Those
from the opposite ventral aspect, situated in all cases pos-
terior to the vent, and therefore appertaining truly to the
tail, are termed “anals,” and the solitary fin at the end of
the tail is named the “caudal.” Artedi denominated the fish
which have spinous rays on the back, Acanthopterygians,
and those which have only flexible and jointed rays, Ma-
lacopterygians—other groups having however been previ-
ously detached by the forms of their branchial apparatus,
or the cartilaginous condition of the skeleton.  Among the
Reptiles there are species which have dermal crests on the
back or tail, supported by rays, and analogous to the verti-
cal fins of fishes.

In the great majority of vertebrals a lateral symmetry
exists externally and in the skeleton ; only one group of
fishes, namely, the Flounder family, presents a remarkable
dissimilarity in the two sides of the fish.

All the vertebrals also agree in the separation of the
sexes, two individuals being required for the reproduction
of the species,

BEECTION II.—THE EXTERNAL FORM AND CHARACTER OF
FISHES.

By using the cnm;mmtivc terms of highest and low-
est class of vertebrals, we do not imply that there is
any deficiency in the structure of fiches which constityte
the fundamental group, for every creature was perfectly
organized when called into existence by the fiat of the
Creator for the functions he destined it to perform ; but
He, having designed the fishes to play a part in the scale of
nature requiring less intelligence, has furnished them with a
simpler nervous system and less sentient organs, a more ob-
tuse sense of touch, restricted organs of smell and taste, and
an acoustic apparatus shut up within the head, without any
exterior ear or auditory canal for collecting and conveying
the vibrations by which sound is produced and transmitted.
Light being required to enable the fish to discover its prey
or avoid its enemies, the eye is larger in many of them

!I]mngh the water, fow e-‘.pd,r('lg:.t: have m'n}.'lili!:g like Lr:,'q_*lif,ls
or nictitatine membrangs. The function of nutrition iz
very active, the appetite being very generally voracious,
digestion remarkably rapid, and the growth, when suitable
food is abundant, extremely rapid. ‘The reproductive power,
alzo, is exceedingly great. Destined to pass their whole
lives in a medium whose variations of temperature are much
more limited than that of the atmosphere which the other
vertebrals breathe, but whose conducting power is greater,
the temperature of fishes exceeds only by a few degrees that
of the water in which they swim, and their blood iz cold. A
less vigorous respiration, theretore, suffices to keep up the
animal heat, and the oxygenation of the blood is accom-
plished by the agency of the water on certain vascular
organs named gills.  Through these organs venous blood is
|1mp|_-1||:!{| by a :-'i|1||||u heart, consisting of one auricle and
one ventricle. In these and various other parts of their
organization, fish preserve permanently structures that exist
in the higher vertebrals only in an early stage of their
embryonic development. Paleeontologists have ascertained,
moreover, that fishes were the first of the vertebrals which
appeared on the theatre of the earth’s history, and at an
epoch long antecedent to the deposits in which the remains
of the higher animals are found. These primitive fish,
however, were not types of the lower forms of the class, but,
on the contrary, many of them were powerfully built, and
resembled the saurian reptiles in parts of their structure,
so that they were at least on par with the more highly organ-
ized fishes of the present day. We have not learned that
the remains of fish having the embryonic vermiform shape,
have been dizcovered in the oldest ichthygenous deposits.
The Salmon is a familiar example of one of the more
common forms of a fish, and one frequently quoted as being
pre-eminently qualified for cleaving through the liquid ele-
ment in which it lives ; but there is a vast variety of shapes
to be found in the class. The common Salmoneid form

Fig. 2
Astronesthes niger (Chauliodwes Fieldii, Valenc.), ons of the Seo elina, o gron
of the Salmon family. % L I"

(fig. 2) of the osseous fishes passes in different species, by
compression and abbreviation, to the thin vertical disks

Fig. 3
Melickthys vidua, one of the Balistide, discoversd on Cook's firat voyage.

of the Chatodons or Balistes (fiz. 3), or, by compression
and elongation, into the riband-form of the Gymanetri and
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Flounder family we have nearly the same external form Introduc-

Totally opposed to these is the

¥

Fig. 4.
Trachypterus falr, an examplo of the thin elongated Tenioidei or Riband-
fisl family—the Gymnetrido of our talle,

square box-like shape of the cubical Ostracions (fig. 5), the
pyramidal form of others of that tribe, or the round bladder-
like figure of the inflated Diodons or the hard-scaled
spheroid Monocentris. We
have examples of a slender
elongated cylindrical form
among the Syngnathide
or Pipe fish, and among
the Lels (fiz. 6), Lam-
preys, and Sharks. Indeed,
the vermiform type exhi-
bited by embryos of verte-
brals in their earliest stage,
is persistent in many fishes, 3 e

which by the assemblage CcnieurssSodgnctihe Ouiraconida it
of DT.I'.I.E‘]' ]}ﬂiﬂtﬂ of thewr morable voyage to the Antarctic seas.
structure enter totally different groups. A depressed, dis-

Fig. 5.

Fig. &,
Channomurana vittate of the Moreneid family of Apedals. Tn thisa genos
there are no fins, except a slight vestige of rudimentary rays at the opd of
ihe tail lying in the thick skin.

: Fig. 1.
Raia Lemprieri,a Skate from Anstralia.

coid shape, with the appendage of a whip-like tail, is com-
mon among the Rays (fig. T) and their allies ; and in the

produced by compression, and that lateral dissimilarity al-
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ready alluded to. Other forms, curious from their gro- ‘===

Fig. &

Pateens fronte, ono of the many singolar forms which the Lophiide exhibit. L:'I'"'f” i

1t was dizeovercd by Governor Bir George Grey in Scuih Aonstralia. The

gen eric name has referénce to the figure-hend of an ansient ahip.
tesqueness, or from the redundancy of certain parts, are not
uncommon ; and we need not adduce other examples than
those which exist among the Lophiide, Gobiide (fig. 8),

Fig. 2

Choridaetylus multibarbus, o member of the Apistes gronp among the Selere-
genido, and furnished liko the other Apistes with a treacherous spine on
the preorbitar seale bome. The froe rays of the peetoral fin are organs of
tonch analogons to fingers, and similar to the free rays of the Gurnards,
and many other fish that habitually frequent the bottom of the aca.

Pristide, Sclerogenide (fig. 9), Siluride, or Acanthuride.
Some of the forms which we have thus noticed in general
terms, and others which the woodcuts exhibit, are ill caleu-
lated for swift progression, and the small and delicate fins
of the Osfraeions, for instance, can serve little more than
the office of rudders to the inflexible scaly case from which
they protrude. The chief organs of locomotion in the rapid
swimming fish is the tail, which, in a majority of such fish,
equals or far exceeds the trunk in length. It sculls a fish
along like an oar worked at the stern of a boat. In the ver-
miform apodal fishes, and in many Cartilaginei, swift motion
is produced by lateral undulatory strokes of the entire body
and tail. When the body iz suspended in an element of
the same or nearly the same specific gravity with itself, it
is moveable by a slight impulse ; and we find, accordingly,
that if the limbs exist, they are more tender than the an-
alogous members of the higher classes, and that the want
of one or both pairs is more common than in other classes.

Before we enter on the consideration of the proper ver-
tebral skeleton, it may be well to premise that the bones,
or hard parts of fishes, are primarily divisible into those of
the—1. Newro-skeleton or endo-vertebral series; 2. The
Splanclhno-skeleton, for the special protection of certain or-
gans ; 3. Dermo-sheleton, parts, as the name denotes, of the
cutaneous system, and analogous to the exterior skeletons
of the lower divisions of animals.

SECTION IIL—THE OSTEOLOGY OF FISHES.
The structure and growth of bone have been described

elsewhere ; and it is sufficient to say here that it consists of
animal matter, with diffused earthy particles, chiefly of

.111"" ot
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Of the
vertebrals, birds have most earthy matter in their bones,

and fishes the least; but there is great variety in this re-
spect even in the same class, the bones of each species

Fir. 10,
Skeleton of the Perch.

being adapted by their degrees of firmness and hardness for
the shocks they ‘have to sustain. The difference depends
chiefly on the ¢ antity of fluid matter in the cells and canals
of the bone. jIn a note the composition of the bones of a
cod, after the fluid portions had been evaporated, is given
as analysed by Bibra.'! The bones of fishes contain more
evaporable fluid than those of the other classes of vertebrals,
and also a larger portion of the salts of soda. The animal
portion of a Shark’s skeleton. has much of the properties of
mucus, vields no gelatine when dissolved in boiling water,
and is not precipitated from the solution by infusion of
,_m]ls, in which respect it differs from the c:lrtil:,lgiu::us foun-
dation of the bones of beasts.  The unossified skeleton of
the Lamprey holds only 1} per cent. of earthy salts. In
the vascular canals, which are permeated by the vessels
that deposit the bone and carry on its circulation, there is
usually some oil, which is composed chiefly of oleine, and
is easily converted into soap, and then produces oleic acid,
glycerine, and a minute portion of margaric acid. It has
odour, and for the most part a yellow colour, In the
Belone and Lepidosiren it imparts a deep green colour to
the bones. The bones of fishes continue to grow in size
almost throughout life.

The limits of this treatise do not admit of a detailed ac-
count of the skeleton and other parts of the structure of
fishes, of all which, in connection with many admirable re-
hi“rliﬁ 01 li'“_" i“‘"“[li"lgil_'ﬁ ﬁ]“] Il'llﬂlﬂ::i.[‘ﬁ "r th[" EE_""-'I_"I'ﬂI Im'l"tﬂ
of ichthyic structure with the corresponding parts of the
other vertebralz, the student will find a full account in
Professor Owen's Lectures on the Comparative Anetomy
crreed f’ﬁyﬁiﬂfﬂf;f .r]-,l" the Vertebrate Animals. =o ;_'n'm|:u[1_=tq_,~
a work, so easy to be procured, renders it unnecessary to
introduce more anatomical details here than are absolutely

requisite for the understanding of the systematic review of

the clazs which follows ; and these we shall borrow from the
work referred to, as being the best authority existing

The first step in the knowledge of the skeleton o fish,

or of any other vertebral, is the determination of the verte-
bral segments, or natural groups of bones which compose
the skeleton. A vertebra is defined by the Professor to be
one of those segments of the endo-skeleton which constitute
the axis of the body, and the protecting canals of the ner-
vous and vascwlar trunks : such a segment may also sup-
port divergeng appendages.  The elements of a vertebra
are—1. The body or centrum, from which the others radi-
ate; 2. Two nenrapophyses, which, rising upwards, form the
neural canal, that incloses and protects the longitudinal
central chord of the nervous system: 3. Two parapophyses
or transverse processes; 4. Towo plewrapopliyses or costal
processes; 5. Two hemapoplyses, which form, with the
centrum, a canal for lodging the central organ and large
trunks of the vascular system. This canal is on the ventral,
that is, the opposite side of the centrum to the neural one,
and is less regular and more interrupted. 6. A newral
spine, which crowns the neurapophyses, or is interposed
between their tips, and is very conspicuous in the hgure
of the skeleton of the perch, as it is in most fishes. 7. A
haemal spine. 8. Two diapaphyses or upper (anterior or
proximal in fishes) transverse processes of human anato-
my: and, 9. Two zygapoplyses or obligue processes.

In hahuﬂ; a -.-ump]g,tc typical vertebra can only be ob-
tained from the head: in the rest of the column the hama-
pophyses are always absent or unossified ; their hazmal canal
being formed by modifications of the parapophyses. The
number of vertebra is governed by the number of pairs
of nerves that unite with the spinal chord, and varies
greatly in different species, being very numerous in the
vermiform or serpentiform Apodes, and some Plogiostomi,
and few in the Plectognathi. In many species they are
extensively anchylosed. The earlier stages of vertebral
development are permanently represented in the lowest
fishes, In the Lancelet, which is at the bottom of the
scale, the entire vertebral column consists of a_ gelatino-
cellular chord and its membranous sheath. In S:;Lum-

1 Chemical composition of bones of the cod after dryi ||'_|E— -
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ﬂﬁm‘“ﬂ and in t]le tail also beneath it.
S ' yera the bases of the eartilaginous arches inclose the
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then they press upwards the short and almost obzolete verte- Introdue-

Introduc- prev, cartilaginous arches and spines are added above the

“chorda,” in the membranous wall of the neural canal,
In the Sturgeon and Chi.

“gchorda.” In the Lepidosiren, the neural and haemal arches
and their spines are ossified, but the centrums are still con-
fluent as a dorsal membrano-gelatinous chord ; and Agassiz

has shown: that thiz was the condition of the vertebra of

the most ancient fossil fishes—those of the Silurian and
Devonian rocks. In many Sharks and Rays the “chorda™
is encroached upon by osseous or cartilaginous convergent
lamine, and by concentric, successively shorter, centri-
petally developed cylinders, and is thus reduced to a string
of gelatinous beads, each bead accupying the interspace
between the opposed concave surfaces of the vertebral
bodies. This moniliform state of the “chorda” is per-
sistent in most osseous fishes; whilst in some others the
gelatinous biconical segments of the “chorda” are insulated
by the completed centripetal process of ossification; and
in one genus, the Lepidosfeus, they are converted into
osseous balls, fixed to the fore part of each vertebral body,
which plays in the concavity or cup of the vertebra next
in advance. The slightly compressible jelly-bags that fill
the concave opposing articular surfaces of the vertebra are
admirable contrivances for facilitating the motions of the
fish. The neural and hsemal arches and spines are bony in
all osseons fishes ; and in all fishes chondrification and ossi-
fication of the vertebral column commences in these arches,
The skeleton of fishes presents many instances of what
Owen terms “ vegetative repetition of perivertebral parts.”
There being no distinet neck in fishes, we find no peculiar
cervical vertebrse, the series posterior to the head consist-
ing of abdominals and candals. With the former the ribs
are connected, and in the latter the hamal canal is formed
by the deflection and union of the parapophyses, as men-
tioned above. The pleurapophyses, or ribs, are generally
articulated in fishes to the ends of the parapophyses, but in

Platar and Polypterus they articulate with the bodies of

the vertebrie.  In the Salmon and Dory they continue to be
attached to some of' the parapophyses after these are hent
down in the tail to form the hemal canal and haemal spines.
The Diodoutide, Ostracionde, Fistularde, .-“E{,"ﬁ'ﬂ.r!fh'ﬂ}fr!{{*,
Cyelapteride, and Lophiide, ave destitute of ribs.

Slender supplementary ribs often issue from near the
head of the ribs, passing outwards and backwards from be-
tween the lateral muscles. Professor Owen names them
“epipleural spines.” They are highly {im-'-:']-:-]pr::l in the
Sedmonide, Clupeide, and Scomberide.  In the common
Herring, dermal bones are connected with the lower ends
of the ribs, and have been called, though erroneously, ster-
nal bones, since they do not hl:]ﬂllﬂ' to the endo-skeleton.

In osseous fishes, m':posq:d above the proper neural spines,
there is a second row of spines belonging to the dermo-
skeleton, of greater or less extent, and serving to support
the dorsal fin or fins. From their bases other spines of an
inverted shape usually descend into the intervals of the
neural spines, and are hence naomed by Owen “ interneural
spines.” These interneurals are sometimes in lateral pairs,
as in the Plewronectide, the Chetodontide, Zeide, and
some other compressed fish.

The modifications of the dorso-interneural and dermal
gpines are repeated on the ventral aspect, posterior to the
anus, producing inter-heemal and dermo-haemal wpine:.-. which
support the anal fin. Each dermal spine or ray is either
readily divisible into two laterally, or presents a furrow in-
dicative of a tendency to such a division. The caudal fin
is -extended also on compressed intercalary and dermal
gpines, diverging from a few coalescent and abbreviated
caudal vertebrse.  In the base of the candal formed of these
elements, the haemal spines are more developed than the
neural ones in very many species, as in the Salmonida, and

YOL. XIL

bral centra which form the tip of the spinal column, and into
which the spinal marrow is not extended. This larger de-

velopment of the haemal processes elngates the upper lobe
of the fin, and gives a very unsymmetrical form to the
caudal of Sharks, Sturgeons, and Elephant fish. Fishes pos-

Fig. 11.
H-rma'.s:y!n!hrm trispecalare, Australian shark of the family of Seplliider,

sessing such a caudal are named by M. Agassiz “ hetero-
cercal ;7 and those with a symmetrical caudal fin he deno-
minates * homocercal,” mn:]mim-_{, however, in the latter
group the existing flsh wherein the obliqueness of the caun-
dal vertebrae does not affect, in a decided way, the shape
of the caudal fin, the Sefmonide, for instance, being homo-
cercals.

Among the palmozoic fishes the heterocercal fishes greatly
|1r¢dmmnut¢' all that have been found in the magnesian

limestone, and in older strata, having the superior Tobe of

the tail prolonged. The only existing osseous fishes that
are recognised by M. Agassiz as heterocercal belong to the
gﬂ“ll.‘: ;;F"r“ﬂ:-l'rfh\'rl'ﬂsn

The size, number, and shape of the vertical fins depends
on the development and grouping of the accessary and in-
tercalary spines, the proper neural and hamal spines of the
endo-skeleton :alm'l.i'ing no direct indication of the existence
or pozition of those fins; but it is convenient to notice them
in conmection with the vertebral column, as the systematic
arrangements of ichthyologists have had much reference to

the number, relative |]n!ti'[.'llm1 and condition of the rays of

those fing, in regard of their being simple and spinous, or
jointed and forked. We have already noticed the terms
Malacopterygian and Acanthopterygian as derived from
these varieties of structure. Species oceur among the
Grobiide and some other families of fish, in which there is
much difficulty in deciding to which of the two groups they
belong. In the Lancelet and Lamprey, the dorsal and cau-
dal fins are simply cutaneous ﬁ:J]l;lis., with scarcely distin-
cuishable soft fibres for rays.  Synlrenchus guituralis, and
Channomuwrana, have I]-I'.'.I.I.['l.:_l.' obsolete rays at the ﬁp of the
tail only; and in Gymaomurena the folds as well as rays
are wanting. The interneural and dermal spines seldom
coincide in number with the neural spines.  They are often
more numerous, but more frequently less numerous.  The
sucking apparatus on the head of the Remora is an assem-
blage of peculiarly modified and connected dermal spines.
Great development of the dermal spines often renders

Fig. 12

Cendvirens humerogus of the Fitfularido, representing in the Anstralian sens
the Meditorrancan = Snipe-fislh.™

them powerful weapons of defence, as in Traefinns. The
Chimeare, Cestracions, Piked Dog-fish, and Balistes, are
2D
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sal fin; and the Sticklebacks (fig. 13} have curious sculp-

Fig. 1%
Gasterostens inseslpher, diseovered by Sir Edward Ecleher in the high lati-
tude of 77°, at the northern ontlet of Wellington Sound, when in search of
Sir John Franklin.

tured bony spines in the ventrals as well as in the dorsals.
In most Siluridee the pectorals are supported by a strong
and dangerous spine. Many of the rays have detached
serrated spines on the upper part of the tail ; and in pale-
ontology similar spines, named * Ichthyodorulites,” are
the sole indications remaining of the plagiostomes of tor-

are remarkable among bony fishes for these dermal wea- Introduc-

pons.

Fig. 14.
Menecentiis Japonica.

Fig. 15
Skeleton of & Pereh's Head.
That the skull’ (fig. 13) consists of a series of four vertebrae
modified for containing the cerebral enlargement of the
anterior end of the nervous column, has been most fully

demonstrated by Professor Owen.  Each is divided into a
neuwral arch with which the centrum and parapophyses are
more immediately connected, and a hemal arch with its
appendages.

A. Beginning next the trunk, the following are the
names of the neural arches in the order of their succession :
I. Epencephalic arch. [I. Mesencephalic arch. III.
Prosencephalic arch. 1V, Rhinencephalic arch.

AA. The hemal arches are,—1. Scapular or scapulo-cora-
coid. 2. Hyoid or stylo-hyoid. 3. Mandibular or tympano-
mandibular. 4. Maxillary or palato-maxillary. The appen-
dages of the harmal arches are,—1sf, The pectoral. 2d,
The branchiostegal. 3d, The opercular. 4¢h, The pterygoid.

mer epochs. The Siluroids and Trigger-fish ( Balistes)

1 For the sake of more clearly exhibiting the relations of the different members of the esteological system, and to furnish a key to
figures, we here subjoin a TABLE of the names of the parts of the skeleton as fixed by Owen, with Cuvier's synonyms.
e. denotes centrum; 0. nenrapophysis ; 8, spine; par. parapephysis ; pl,fl‘mm;mpﬁgaf:,— b, hemapophysis ; hs. hemal spine ; d. diverg-

ing appendage.
The numbers after the French names have reference to figures 10, 15, 20, and 21,
ENDO-SKELETON.
OCCIPITAL YERTEBRA.
fhwen's Names. Cuwier's Names,
Basi-oceipital 0. Basilaire 5.
Exoccipital fie Oecipital latéral 10.
Bupracccipital ’ Interpariétal 9.
Paroccipital par. Oceipital externe 8.
Supra-scapula ] I Burseapulaire 46.
Beapula RE Beapulaire 47.
Coracoid h. Humitral 48.
Clavicle
Humerus Troisiéme o8 de 1'avant bras
Ulna d. Radial a2,
Radius Cubital &l.
Carpals O du carps 64.
Metacarpo-phalanges Rayous de la pectorale 6.
FPARIETAL YERTEBRA.
Basi-sphenoid €. Sphénoide postérienr B.
Alisphenoid n. Grande aile do sphénoide 11,
Columella
Parietal I8 Pariétal L s
Mastoid par. Mastoidien 12.
Stylohyal pl. Styloide a0,
Er::;::ynl h. Grandes piices latérales 37. 38.
Basi-hyal Petites pitces latérales 20, 40.
Gilossohyal } ha. Os lingual 41,
Urohyal Queve de 1'os hyoide 42.
Branchiostegal . Eayon branchicstiage 43,

FROKTAL YERTEBRA.

Presphenoid i A
Ent-:zphennid 5 Sphénoide principale b.
Orbito-sphenoid . Aile orbitaire 14.
Frontal 1, Frontal principal 1.
Post-frontal par. Frontal postéricur 4,
Tympanic

Epitympanic Temporal 23.

}i.:e-.mtympmfuc 1 Symplectique 31.

retympanic Tympanal .

Hypotympanic Jugal 26.
Mandible Michoire inférieure

Articular Articalaire 3.

Burangular k. Barangulaire

Angular Angulaire 36.

Splenial Dperculnire ar.

Dentary ks, Dentaire 34.
Preopercular Pré-opercule a0,
Opercular l 3 Operculaire 28,
Subapercular J r Bous-ppercule 3z,
Interopercalar Inter-opercule a4,

NASAL YERTEEBRA.

Vomer €. Vomer 16.
Pre-frontal n. Frontal antérieur 2,
Nazal i. Ethmoide 3.
Palatine pl. Falatin =2
Maxillary A Maxillaire mpﬁrieur 18.
Pre-maxillary ha. Inter-maxillaire 17,
Entoptery goid ] d Ftérygoidien interne 26
Prerygoid 3 Transverse 24,
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B. The bones of the Splanchno-skeleton constitute in the
skull—a. The ear-capsule or petrosal and otolite. & The
eye-capsule or sclerotic and pedicle. e. The nose-capsule
or ethmoid and turbinal. d. The branchial arches.

c. The bones of the Dermo-skeleton belonging to the
skull are,—a. Supra-temporals. [. Supra-orbitals. . Sub-
orbitals. 8. Labials.

A. I. The Epencephalic arch consists of the basi-oceipital,
on which there is an excavation similar to one on the first
abdominal vertebra, and with which it is articulated through
the intervention of a capsule filled with jelly. This articular
cup varies from a deep conical excavation common to many
fish, to the almost flat surface which it presents in the
Holibut, and, what is extremely rare, to a convex surface as
in Figtulorio. In the Carp, the under surface of the basi-
occipital forms a broad triangular plate, on which there is
planted the large upper pharyngeal grinding tooth. This
bone is the centrum of the arch. The ex-occipitals or
neurapophyses are articulated one on each side to the basi-
oceipital, and, in most fishes, they l:::{und on the upper
surface of that bone, so as to meet and support the medul-
lary column ; but sometimes a space is left between them, as
in the Lepidosiren, whose basi-occipital completes the jora-
men mogrum of the skull. The par-oceipitals form the
ulfémr lateral curve of the arch, and are wefged in between
the ex-occipitals and the supra-occipital, which forms the
key of the arch, and raises a strong compressed crest-like
sping from the whole length of its mesial line ; a transverse
supra-occipital ridee coming from each side of the base of
this spine runs outwards laterally to the external angles of
the bone. The supra-oceipital is separated from the fron-
tals in the Salmonoid, Clupeoid, Cyprinoid, Muranoid, and
Salamandroid families; but, in the majority of fishes, it runs
forward between the parietals to join the frontals. In
Lepidosteus, it is itself divided by a median suture. In
greatly compressed skulls, the oceipital spine is usually very
lofty ; and, in Ephippus, its peripheral edge swells out like
the crest of a helmet, whence the fish is named the Light-
horseman, In depressed skulls, on the contrary, the spine
is low and merely projects backwards, as in the Pike and
Salmon ; while in some it is wholly obsolete, as in the
flat-headed Femora. In the unsymmetrical skulls of the
Pleuronectide, it is pushed from its usual place by the par-
occipitals, and one of its lateral plates is not developed. In

broad depressed skulls the par-eecipital forms a strong
crest, and exceeds the ex-occipital in size. In Synodus,
Callicthys, and Heterobranchus, the par-occipital is visible
only at the back part, not on the upper aspect of the skull.
The outer projecting process supports the upper fork of the
first piece of the scapular arch, sometimes, as in Ephippus,
by a distinet articular cavity.

The members of the occipital vertebree are the parts
which are commonly most completely ossified, and in
Polypterus they are anchylosed into one piece. Both the
par-occipital and the ex-oecipital are excavated for lodging
the posterior and external semicircular canal of the enor-
mous internal organ of hearing, and the acoustic capsule,
or petrous bone, as it is named from its hardness, is interca-
lated between the par-occipitals and the ali-sphenoids. In
the Carp, a chain of ossicles connects the air-bladder with
the organ of hearing.

Il. The Mesencephalic arch has for its centrum the basi-
sphenoid, which is always connate with the pre-sphenoid
(belonging to the next arch), and forms with it a long sub-
triedral bone (basi-pre-sphenoid), usually split or forked
posteriorly, more or less expanded beneath the cranial
cavity, and then continued forwards, along the base of the
inter-orbital space to near the fore part of the roof of the
mouth, where it terminates by a cavity that receives the
pointed end of the vomer. This end of the basi-pre-
sphenoid is twisted up in the Plewronectide. The longer
and narrower the skull, the longer in general is the basi-
pre-sphenoid.  Rarely does any portion of it show on the
floor of the cranial cavity, but in the Cod a small part
supports the pituitary sac ; in Fistularia a transverse nidge
of it appears within the cranial cavity, and in some other
fishes it sends a small process up on each side. The ali-
sphenoids or neurapophyses of this arch are articulated
firmly to the sides of the basi-sphenoid, their bases usually
expanding over this bone so as to meet and form part of
the floor of the cranial cavity. In some fishes, as in the
perch and carp, these expanded plates of the bases are
raised from the basi-sphenoid so as to form a sub-cranial
canal which exists in the Salmonoids, Sparoids, Scombe-
roids, and is very remarkable in Eplippus, and most fishes
that have lofty compressed skulls. It exists in some
Clupeoids, but not in the Salamandroid fishes. In deep
and compressed skulls the ali-sphenoids are narrow and

F.ctnph;rygnld
Malar
Squamosnl
BPLANCHNO-SKRELETON.
CAPSULESZ OF ORGANS OF SENSE INTERCALATED WITH THE
CHANIAL BONES.
Petrosal

Diateal Acoustic Rocher 13.

Ethmaid and Ethmo-turbinal Sphéngide antéricur 15.

Turbinal Nasal 20.

ERANCHIAL ARCHES,

Hypo-branchial Piisce interne de partie in-
férieure de I'arcean bran-
chinle 57.

Cerato-branchial Piice externe de partie in-

férieure de 'arceau bran=

chiale 8.
Epi-branchial Partie supérieure de I'arcean
branchiale G1.
Pharyngo-branchial Os pharyngien supéricur 62,
DERMO-BEKELETON.
SBupra-orbital seale-bone Bur-orbitaire
Supra-temporal seale-bone Sur- tem poral 7o,
Sub-orbital scale-bones Bous-orbitaires 19.
Liachrymal Laachrymal 19,
Leabial Labial

ENDO=AND HKD‘BiEL!NN OF THE BODY AND TAIL,
Abdominal vertebra Verti:bres abdominales 67. 68,
Caudal vertebro Vertabres coudales 69,

Centrum
Neurapophysia
Neunral epine
Interneural spine
Dermo-neural spine
Zypapophyses
Parapophyses
Haemal eanal
Hwmal spine
Imterhemal spine
Do, aggregated at base of
candal fin
Dermo-hemal spine

Spinous rays
Soft-jointed or branching rays

Pleurapophysis or rib

Epipleural spine

Ventral fins, being the hema-
pophysis  with :J.'werging
appendage of the last ab-
dominal vertebra

Pubic bone in fishes ; the re-
presentatives of the femoral,
tibial, and tarsal bones, nre
wanting

Metatarso-phalangeal jointed
ThyE

Corps du vertébra 67, 68 69,
Partie annulaire

Apophyse épineuse £
Interépineux T4,
Hayons dorsales 5.

Apophyses articulaires

Apophyses transverses

Anneau inférieur

Apophyse épineux inférieur

Interépincux 6.

FPlague triangulaire et ver-
ticale

Rayon de I'anale et du cau-
dal inférieur

Hayons épineux ou aiguil-
leus

Hayons articulés, mous ou
branchus Tl. T5-82,

Chite T,

Appendice or stylet T3

MNageoires ventrales abdomi-
naux et subbrachiens,

70,
TE.
7.

Un seal o8 représentant
I'os innominé, la cuisse,

la jambe, et le tarse 80,
Rayons mous do nageoire
ventrale 82,
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Introduc- high plates, while in low and flat heads their longitudinal

axis is the ||'rl‘|g1.}at. In skulls of the ordin: ary tm‘m the\. are

Osteology. sub-circular, and are perforated as in the Carp, or this per-

foration may be replaced by a deep anterior notch, as in the
Cod. [Its connections vary widl its relative size, and,
af;ﬂjlr:l'mg as the thrmi;il, which irlT,rl'Eh‘r.-‘-cﬂ bhetween it and
the ex-occipital, is greater or smaller or wholly wanting.
The parietals or spine of this arch are most commonly two
in number. In the Cyprinoid and Salamandroid fishes,
they unite above by a ]ungi‘tu{iilml suture (the sagittal); in
the (T}'pritmitt Clatasfomi a mesial rectangnlar cartilaginous
plate interposes between the ossitied side plates; in the
Salmonoids they soon coalesce ; and in some Siluroids they
coalesce with the .ﬂupm—ncci vital as well as with each other.
In the Pike, Perch, and {:.:5, and most osseous fishes, the
parietals arve separated from each other by an anterior pro-
longation of the supra-occipital.  The mastoids or parapo-
physes of the parietal vertebra are interposed between the
niias;!;r’hemtitls and parietals, and project outwards and back-
wards farther than the par-occipitals, forming the second
strong transverse process at the side of the cranium.  This
process is developed from the outer margin of the bone.
The inner side of the bone lodges part of one of the semi-
circular canals.  The great cavity named *otocrane,”
which lodges the proper acoustic capsule or petrosal, whether
osseous or cartilaginous, is formed by the ex-occipital, par-
occipital, ali-sphenoid, mastoid, and sometimes the parietal
and supra-occipital.

I1I. The Prosencephalic or frontal arch iz based on the
pre-sphenoid already described in connection with the
basi-sphenoid.
the frontal vertebra are usually square, but sometimes semi-
circular or semi-elliptic, as in the Cod ; larger in the Mela-
copter, Tt very small usually in the Adeanthopteri, and
cartilaginous in ‘the \rfrﬁu;ﬂm.:f.r{', The olfactory nerves
pass out of the skull by the superior interspace of the
orbito-sphenoids, and the optic nerves by their inferior
interspace or by a direct perforation. The mid-frontal
bone completes ‘this arch above, and always enters into the
formation of the cranial cavity though its major part forms
the roof of the orbits. It is single, and sends up a median
crest in the Cod, the Ephippus, ‘and some other fishes, but
is more commonly divided along the median line. Each of
the halves sends up its own crest in the Tunny. In the
Salamandroid fishes, each frontal sends down a vertical
plate to the sphenoid, thus forming a canal through which
the olfactory nerves run. The side walls of this canal
make a double bony partition between the orbits. The
post-frontals or parapophyses of the frontal vertebra partly
underlie the mastoids, and complete their prominent crest,

IV. The Ithinencephalic arch terminates the axis of the
skull anteriorly, and protects the olfactory ganglions and
nerves. The centrum of the nasal vertebra is named the
vomer. It posterior point is wedged into the under part
of the |1rrf_--<]:henu1d it expands and becomes thicker, an-
teriorly, where its lateral angles are articulated to the pre-
irl]-l:t.llh. Its upper 'HILI'II.LL -uppurl- the nasal bone, and
its under surface, which enters into the composition of the
reof of the |1|m|r|1, is in many fishes dentiferous. The
same is often the case with the palatine bones, which abut
against it laterally, and also form part of the roof of the
mouth. The presence or absence of these teeth has been
made much use of for characterizing genera and large
groups of the osseous fishes. In fr;;:dm&-ux the vomer is
cleft by a median fissure. In Polypterus it is confluent
with the basi-sphenoid.  The pre-frontals or neurapo-
physes of the nasal vertebra defend and support the ol-
factory g.mg,,]mn-i, bound the orbits anteriorly, give a surface
of suspension to the palatine bones, and thmu"]l them for
the palato-maxillary arch; and they also give " attachment
to the large pre-orbital or lachrymal scale bone when this

The orbito-splenoids or neurapophyses of

exists,
frontals form part of the interobital septum. In the Con-
geride we recognise the pre-frontals in the confluent parts
of the nasal vertebra by the external groove conducting
the olfactory nerves to the nasal capsules, and by the in-
ferior process from which the palatine bone is suspended.
In the Mureaide also the pre-frontals are plainly confluent
with the nasal bone, and furnish the well-marked articular
surfaces for the palato-maxillary bone. In the Cod the
palatine arch is chiefly, but not wholly, suspended to the
pre-frontals.  The anasal-bone or spine of the most anterior
arch of the skull is usually single, and terminates forwards
in a thick obtuse extremity. In the Salmonoids and some
other fishes, it is broad, but not deep; in Jstiophorus it is
long and narrow ; in the Discoboles and Lophobranchii it
is a short vertical compressed plate, and it is wanting in Lo-
phivus and Diedon, or merely membranous. 1t is articulated
above and behind to the frontals and pre-frontals ; and be-
low, either directly or by cartilage, to the vomer. In the
Flying Gurnard it has no immediate connection with the
vomer ; but this is a rare exception. In the Salamandroid
fishes, the nasal is divided by a median suture. The horn-
like projection from the forehead of Nasews is formed

Fig. 15,
Nasens longicornis, one of the Theautyider,

chiefly from the fromtal bone, a small nasal being articu-
lated beneath. This nasal is trifid anteriorly; its lateral
divisions articulating with the pre-maxillaries, as in Citha-
rinus, The furbinal bone or osseous capsule of the nose,
belonging to the splanchno-skeleton, is situated at the side
of, or above the nasal; the pre-maxillary and maxillary
bones are usually attached to its extremity through the
medinm of L~|rt1lnLL. In the Murenide, the nm‘ma'i ele-
ments of the nasal vertebra coalesce into a single bone.
The spine of this vertebra or nasal bone forms the usual
obtuse extremity beneath the skin of the upper part of
the snout, and it is dentiferous, as in the Lepidosiren; it is
intimately confluent anteriorly with the centrum or vomer,
the limits being indicated by the interruption of the median
series of vomerine and nasal teeth.

This completes a compendious view of the neural arches
of the four cranial vertebra which have for their primar
function the protection of the ganglionic brain, in which
the spinal chord ends anteriorly. From the complete os-
seous skull of a fish, there are many descending modifica-
tions, until we come to the vermiform Lancelet, which wants
the cerebral expansion altogether; the gelatinous * chorda
dorsalis” being terminated by a tapering end, invested by a
membrane, without any addition of mlrl:ilﬂgim}lls Or 085005
(,"”\'Ur“'lh".‘h

6. Sense capsules of the splanchno-skeleton intercalated
with the neural arches. Some of these have been already
noticed.  In the Ammocates, cartilage is developed for the
protection of the acoustic organ, in a skull, otherwise
mostly fibro-membranous. (a.) The bones entering into
the formation of the otocrane for the lodgement of the
hl.h:.'rim}l have been named almvc; but it is the ‘m'n‘rm‘u.f
which is the bone specially designed to form the acoustic
capsule, though in fishes it is less confined to that function
than in the |1|;:]u.r vertebrals in which it exclusively enve-
lopes the labyrinth, Its ossification commences late in the
osseous fishes, It is very small in the {...\'I'.Il'll'lﬂl{ls-, and in
them Cuvier describes it as a dismemberment of the

In the Cyprinoids and most Clupeoids the pre- Introdue-
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mastoid ; but in the Perch, where it is more developed, he
recognises it under its proper name. In the Cod it has a
larger size, and the two otocranes are completely sepa-
rated from each other.

b. The optic capsule or sclerotic investment of the eye
is cartilaginous in the Chondropterygians and in semi-
osseous fishes, but in most osseous fishes it is bony. An
orbit for lodging the eye-ball is formed by the pre-sphenoid,
orbito-sphencid, frontal, post-frontal, pre-frontal and pala-
tine bones; its wide outer opening is often circumscribed
by the chain of sub-orbitals or scale-bones below, and less
frequently by one or more supra-orbitals above. In the
Shads, Erythrinus, Citharinus, Hydvocyon, Cyprinus, and
many other Malacopteri, and in Synbranchus, the orbits
are separated from one another by an osseous septum, but
in general the septum is incomplete or wanting ; in Lepi-
dostens and Polypterus it is double,

¢. The nose-capsule is formed by the ethmoidal which
enters into the walls of the cranium, and the ferfiinal which
belongs to the nose, other bones, as the vomer and nasal,
being accessaries. The whole capsule is cartilaginous in
cartilaginous and semi-osseous fishes, and the ethmoidal
part continues so in many osseous fishes,  The ecartilaginous
capsules and pituitary expansions are proportionally large
in the Chondropterygii and lepitlnsiren, communicating
with each other in the latter by membranous slits ; but in
the higher fishes they form a pair.  The furbinals in osse-
ous fishes are generally thin, more or less elongated, scales
situated at the sides of the nasal bone and ascending pro-
cesses of the pre-maxillaries.

aa. The inferior or hemal arches of the cranial verte-
bra are essentially four in number in the osseous fishes,
and in most of these have radiating appendages. A special
visceral system of bony arches, called  branchial,” also
exists in fishes for the support and movement of the gills,

4. Palato-maxillary arch. Of this inverted arch, the
palatine bones are the piers, and their points of suspension
are their attachments to the pre-frontals, the vomerine, and
nasal bones. The arch is completed by the maxillary and
pre-maxillary bones, the symphysis of the latter forming
its apex. The palatine or pleurapophysis of the nasal
vertebra articulates at its peripheral extremity with the
maxillary, to which it affords a more or less moveable joint.
In the Parrot fishes and Diodons the articulation is analo-
gous to that of the mandible below, with the tympanic
pedicle. In the Salamandroid fishes it is a fixed suture.
In Mormyrus these ends of the palatines meet and unite
at the mesian line.
Alepisaurus, the palatines are seen to be strongly armed,
each of them having two pairs of tall lancet-shaped teeth,
one pair nearly under the nostrils, the second pair not so
tall, further back, and closely followed by tén much shorter
ones.  The maziflary or hemapophysis of the nasal verte-
bra lies between the palatine and pre-maxillary.  On the
extent to which these two bones enter severally into the
orifice of the mouth, and on their dentiferons or eden-
tulous conditions, many divisions of fishes made by ichthy-
ologists are mainly founded. In the Salmonoids the max-
illary joins to the lower end of the pre-maxillary, forming,

Fig. 17,
Coilia Playfaieii, one of the Clupeide of the Ching sens,

together with it, the upper half of the border of the mouth,

In fig. 19, representing the jaws of

and it supports teeth. The same form prevails with the
Clupeoids.  In Thrissa and Coilia of this family the
pre-maxillary is very small, and the large dentiferous max-
illary is prolonged beyond the corner of the mouth (fig. 17}
In the Plectognathi the two bones coalesce. In Lepidos-
teus these bones also form a single dentiferous arch, but
they are subdivided into many picces, a condition which
seems to have prevailed with t!:e ancient Salamandroid
fishes. Itis dentiferous and largely developed in Polypterus,
but very diminutive in the Siluroids, and wanting in the
Muranide,

The. pre-maxillary, or the hemal gpine of the nasal ver-
tebra, is more commonly directed transversely than longitu-
dinally. Its nasal branch, or pedicle, is of unusual length in
fishes with protractile snouts, such as the Menide, Zeidew,

Fig. 15,
Emvmelichthys nitidies( Evythrichthys Sehlegel), from Western Anstralia

Epilulus, Emmelichthys, and others. Commonly, its labial
border iz beset with teeth; and in many groups of fish
it forms, with its fellow and the mandible, the whole mar-
gin of the mouth, the maxillaries in that case lying in folds
of skin. This extension of the pre-maxillary is well shown
in the Alepisaurus, a predaceous Sphyraenoid ; there it is

Fig. 19,
Alepisaweus, one of the Sphyranide, o predacions family, nearly allied tothe
Ecombersids. Tha upper border of the moeath is formed whelly by the pre-

miaxillaries, which nre nrmed with 2mall teeth. Valenebonnes, whe knew
the fish only from o drawing, places iL among the Seloeside,
closely set by a series of small teeth (fig. 19). The small
bony piece above the maxillary in the Trout, Herring, and
Pike, seems to belong to the series of mucous or scale bones.

The dir'erya';.*f; upfmmfyye of the |-alntn-muxi1hu‘f areh
consists of the pterygoid and entopterygoid bones, which
are the less constant parts of the arch. They are connate
with the |ml:1['u1r in most Salmonoids and ]i.l_’l:i\, while Mu-
riena wants the entopterygoid, and its pterygoid is discon-
nected from the maxillary arch. Most fishes, however, have
both hones.

3. The tympano-mandibwlar arch has the true inverted
or hiemal character, its apex formed by the epi-tympaiics
or pleurapophyses of the frontal vertebra hanging down-
wards below the vertebral axis of the skull.  In most fishes,
its lower end is bifid, and supports two inverted arches,
the mandibular and the hyoidean. The meso-tympanie is
articulated above to the epi-tympanic and pre-opercular,
anteriorly to the pre-tympanie, and by its lower end to the
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hypo-tympanic, reaching almost to the mandibular trochlea.
It is the *symplectic” of Cuvier, and it is confluent in the
Siluroid, Muranoid, and some other fishes with the epi-
tympanic. The pre-tympanic *caisse” or “os tympanicum”
of Cuvier, receives, in its posterior margin, the fore part of
the meso-tympanic, and the upper and fore part of the
hypo-tympanic. It is confluent with the latter in Conger
and Murana, and it does not join either of these bones in
the Lepidostens. The hypo-tympanie bears the convex
articular trochlea for the lower jaw upon its inferior apex.
The Epilwlus presents a remarkable, much elongated,
and slender modification of it, carrying the lower jaw at
an unusual distance from the base of the skull, and al-
lowing it to swing backwards and forwards on its long
pedicle as on a pendulum.  In the Murenide the tympanic
pedicle is a strong triangular plate affixed to the cranium
by its base or shorter side, and carrying the mandibular
joint backwards beyond the occiput.  The mandible or
lower jaw is the haemapophysis of the frontal vertebra, and
completes the arch below by its ligamentous or bony sym-
physis with its fellow. Each branch or half® consists most
commonly of two picces, sometimes of three or more,
the one articulated to the suspensary pedicle being the
proper hamapophysis, and the extreme one completing
the arch and supporting the teeth being the haemal spine.
The diverging apparatus of the tympano-mandibular arch
consists of the opercular bones of the gill-cover, which, by
its movements, opens and closes the branchial aperture on
each side of the head, thereby regulating the currents
through the branchial cavity. It may be considered as a
kind of short and broad fin. The first or most anterior,
and the chief medium of attachment of the appendage, is
the pre-opercular, which commonly has a crescentic or
angular form. In the Cod it iz forked above, and in the
Selerogenide the enormously developed second suborbital
scale bone crosses the cheek to be articulated to it. The
opercular is commonly the largest of the remaining pieces
of this appendage, and is chiefly connected with the poste-
rior margin of the pre-opercular, but very generally it is
partially attached above to the outer angle of the epi-tym-

Fig. 0.
Hyaid bone of the Pereh.

a long slender fin ray, and the sub-opereular, which forms yntrodue-

the posterior and lower angle of the gill-cover, carries out
the resemblance to a fin by its radiated structure.
framework of this fin has the form of rays in the Plagio-
stomes. The lowermost piece, called the inter-opercular, is
articulated to the pre-opercular above, the sub-opercular
and angle of the opercular behind, and usually to the back
parts of the mandible in front. In conjunction with the
pre-opercular, it is more elongated in the very long head
of Fistularia than the other two pieces of the appendage.
It is wanting in the Niluri, and the sub-opercular is wanting
in the Shad. In Murenra, the small opercular bones are
articulated only to the lower part of the tympanic pedicle.
The smoothness or gerratures of the posterior edges of these
bones, more especially of the pre-opercular, and the num-
bers and situations of the spines which emanate from them,
furnish characters to ichthyologists for the discrimination of
many species and groups of species,

2. The hyoidean arch is suspended in osseous fishes, as
we have already had oceasion to say, to the mastoid, through
the medium of a fork of the epi-tympanic bone; and its
bony arch is completed by the two small, cubical basi-
fipals.  The anterior part of the arch is formed by the styfo-
hyal, epi-hyal, and cerato-hyal, the first-named being joined
at its upper end by ligament to the epi-tympanic, and the
others descending from it in succession. The cerato-hyal
is the longest and largest, and supports the diverging ap-
pendix of the hyoidean arch named branchiostegals or gill-
cover rays, and on which the membrane that eloses the
branchial chamber is extended. ‘The number of these rays
varies greatly. They are only three, and these comparatively
broad and flat in the Carps, while in Elops saurws they
amount to more than thirty. They are of very great length
in the Angler, and spread out the gill membrane like a great
bag on each side of the head.

Fig. 21.
Gills of the Perah.

In Pisoodonoplis ecancrivorus the lranchiostegals are
thirty-three in number op each side, very long, and as fine
as hairs, and the curves they make in the branchiostegal
membrane are different on the two sides of the head.

d. The branchial arches, which appertain to the system
of the visceral skeleton, suceeed the hyoidean arch, and are
more or less closely connected with its key-stone, the basi-
hyals. Six of these arches are usually developed in em-
bryo, and five are usually permanent, four of them supporting

the gills, and the fifth circumscribing the opening of the

panic. In the Lophius, its posterior margin is coasted by gullet and beset with teeth. This last is called the pharyn-

tion.

All the Osteology.
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geal arch, the rest branchial arches. The arches adhere by
their lower extremities to a chain of ossicles, and curving
as they ascend, nearly meet at the base of the cranium, to
which they are attached by ligamentous and cellular tissue.
Each of the first three branchial arches, indr|n:mlcnt of the
basal key bones, or basi-branchials, consists of three or four
pieces, which have a certain elastic or flexible movement
on each other. The lowest of these pieces is the short
hypo-branehial ; the next, the long cerato-branchial, is
grooved on the outside, and supports the dentigerous pro-
cesses, or tubercles, named rakers.  Above this is an epi-
branchial similarly formed. To it, in the second and third
arches, the short, broad, dentiferous epi-branchial is com-
monly attached. The fourth arch consists of the cerato-
branchial, the epi-branchial, and the pharyngo-branchial
pieces. The fifth arch nsually consists simply of the cerato-
branchial element, but in Anabas it supports a pharyngo-
branchial. This last-named bone is often expanded, and
more or less dentiferous: it is termed by Cuvier “the in-
ferior pharyngeal bone,” and the upper dentiferous portions
of the arches are called the superior pharyngeal bones.”
In Cotius, these superior bones are blended into one piece.
A peculiar development of the epi-branchial and pharyngo-
branchials of the first two or three arches, serves the office,
in a group of fishes, the Labyrinthibranchii, of retaining
a supply of water for moistening the gills when the fishes
are temporarily out of their proper element.

1. Seapular avch. This inverted cranial arch is attached
to the par-occipital ; or to that bone and the mastoid ; or to
the same bone and the petrosal, as in the Cod; or to the
par-occipital and basi-occipital, being essentially the haemal
arch of the occipital bone, to which it is constantly attached
wholly or in part. In the Eels it is feebly developed, and
only loosely suspended behind the skull; and in the Pla-
giostomes it is removed further back to a distance from its

vertebra. lts superior piece is the supra-scapula, then
tollows the scapula, and the arch is completed below by the
union of the frequently very strong and firm coracoid with
its fellow. The coracoids defend and support the heart, and
give attachment to the diaphragm, which separates the
pericardial and abdominal cavities.

The scapular arch usually supports a diverging appendage
on each side, constituting the pectoral fin. The pectoral
fin rays are analogous to the fingers of the higher animals,
the lowest ray, when the fin is laid back to the side of the
fish, answering to the thumb. The bones which support
these rays are homologues of the bones of the fore ex-
tremities of the higher vertebrals, and have been named
accordingly. In the Cod tribe, and most other fishes, there
is, however, no separate representative of the JAumerus.
The radius is of enormous size in the Lampris and in
Flying-fish. It is anchylosed to the ulna in Silurus for the
firmer support of the pectoral spine, and in Laphius, both
radius and ulna are extremely small, and connate with the
coracoid.  The carpals, usually four or five, but sometimes
only two, progressively increase in length from the ulna to
the radial side. In the Wolf-fish they are broad flat bones.
The metacarpals and phalangeals are in the Cod twenty in
number, all soft-jointed, and sometimes bifurcate at the
distal end.

In the osseous fishes the pectoral fins present a series of
modifications. In the Acanthopterygii Sue ulnar ray is a
hard unjointed spine. In the Gurnards, Choridactyles,
and several other genera of Selerogenide, the three lower
rays are detached and free, and there is reason to believe
that these rays are used like fingers as organs of touch when

the animal swims close to the sandy bottom of the sea.
The pectoral fins are very largely developed in the Ewro-
caetus; it is also large in Dactylopterus, Trigla, and Prio-
nofus, as well as in several other forms of the Sclero-
genide,

In the Cod and Carp there is a single styliform bone,
named the epi-eoraceid, because it is attached to the upper
end of the coracoid. In the Perch, and most other fishes,
it consists of two pieces.  In Centriscus scolopar, Argyrei-
osus vomer and Siganus, it is joined by its lower end to its
fellow, thus completing an inverted arch behind the sca-
pular one. The epi-coracoids are absent or are very slender
spines in the Wolf-fish, Mullet, Goby, Stickleback, Remora,
Cepola, Uranoscopus, the Blennies, Siluroids, and Apodal

fishes. The apodal Sandlance, however, possesses the epi-
coracoids,
Ventral fins, The rays of the ventral fins are supported

by two bones, which are named pubic bones, and represent
the lower part of an inverted hmmal arch. In no fish iz
this incomplete pelvic arch directly attached to the vertebral
column. In all fossil fishes belonging to deposits anterior
to the chalk, the ventrals are placed towards the posterior
end of the abdomen, and hence, and from the consideration
of the position of the rudiment of the ventral in the em-
bryo fish, it may be inferred that these pubic bones are the
hamapophyses of the last abdominal vertebra. In Acan-
thopteri the anterior ray of the ventral may be spinous.

In the Melacopteri all the ventral rays are soft, multi-
articulate, and bifurcate. The normal position of the ven-
tral haemapophysis is under its proper vertebra, but the rela-
tive length of the pubic bones in different fishes, places them
under the abdomen, or pectoral fing, or gills; hence Lin-
neeus’s division of the fishes into abdominal, thoracie, and
jugular, and, when the ventrals are want-
ing, apodal. Cuvier substituted the term
subrachial for thoracic and jugular. The
ventrals are better developed in the Pla-
giostomes than in other fishes, and con-
nected with this fin, in the male Plagio-
stomes and Chimere, there is the peculiar
intromittent organ of generation named -
the * clasper.” Fig. 22

In the Gobies (fig. 22) and Gono- United ventrals of Go-
rhynchus, the ventrals are united to each

=¥}

Chinose fish,
other by a membrane; and in Cyelopterus, Gobiesox, and

Fig. 72
Lepadogaster puniceis, a Triscobolo o Cyelopteroid. A sucking apparatus is

formed rénnd the basis of the ventrals.

Lepadogaster (fig. 23), they so united as to form a sue-
Wrii:l foot, by which these fish can attach themselves to a
rock.

We have allotted more space to the skeleton of fishes
than our limits will permit us to devote to the rest of the
ichthyic structure, becanse the soft parts and dermal system
cannot be properly apprehended or referred to without a
competent knowledge of the bony or cartilaginous endo-
skeleton by which they are sustained.!

! In adopting Professor Owen's osteological system, we have thought it proper, to avoid mistake, to use his own words as often as
we could ; but as our extracts from his elaborate and exbaustive work are very compendious, and not always in the order he pursued in

his lectures, they are not marked by inverted commas as quotations,
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¢. Dermal or Exo-skeleton. To this system the scalesbe-  scales (fig. 28); in others the teeth are more

long, each being secreted,
like a tooth, in a depres-
sion or pocket of the skin,
to whit!i’:. it adheres un-
der the cuticle. They are
very generally imbricated
with the posterior end ex-
truded and free, but the
skin usnally extends over
the surface of the anterior
end to a greater or less
extent ; or the scale may
be entirely imbedded be-
neath the cuticle. Pro- Fig. M4,

fessor Agasin consilered ACpold st Lampenys o Mot
the form of the scales to  Seopeling of the groat groap of Saluss.
bear so strong arelation to """

the rest of the ichthyic structure and the general economy
of a fish, that he founded upon it his primary divizions of the
class, of which he characterized four. The fish of his Cycloid
order have scales composed of concentric layers of horn

Fip. .
Yeale of n Labroid,

or bone, without spinous margins, and not covered by enamel.
He believed that a close relationship existed between the
absence of pungent teeth on the scales, and the want of
spinous rays in the fins, and that
this order has a considerable corre-
spondence with the Malacopterygii 7
of former ichthyologists. The Cy- (/1
clo-Labride, however, and many
GGobiide, are exceptions to this
correspondence, and others exist.

z Fig. 7

Muaslt c;qlmnnll}' the l‘.'..'jf'r:lmﬂ scales orelold seale of Gadopsis mar-
s al B P wrorafies an Acanthsplerygian

are imbpmeated ; l'.IL"L".n'l:ilﬂl'ii].“.\- ﬂ'l:l:"}’ with rudimentar EII||\:|r:r-'i~:

are placed side by side, in contact peetorals.

. It imhalkits _I!I:ll.'
but not overlapping ; sometimes o™ °f Seathern Australia.
they are more remote ; and in Anguilla, the narrow, oblong
cycloid scales are  in -
groups  lying at right
angles to each other, so as
to produce a kind of
lattice-work under the
cuticle. Some genera of
fishes with smooth scale-
less =kins come into this
order.  The Ctenoid
order of fish have horny
or  unenamelled  bony
scales, with spinous teeth
on the posterior edges of
the layers like a comb
(fige. 27, 28, 29, and Fig, 7.

31). As the scales grow ©'Sneid scale of Seatophagus multifasciatus,

: ; oo ol the Sguammipenmncs or Chetodonlide
their spinules wear off, from the Australian seas.

and in some species we observe no more than a single
series on the posterior edge of the last formed layer of the

Eeale from the hosd of
Afaecouris Austealis

istent, Introduc-

though the earliest, which are the nearest to the centre tion.
of the disk, are generally the smallest. There are some Dermal

Skeleton.
St

Fig. 1. Fig. 1,

Fig. 28, Ctenoid scale of Gobiss omnafures,

=

w3 Ciencid scale of Preftus argentens, a Climtodontoid,

scaleless groups associated with Ctenoids. Scales of this
and the preceding order have most commonly grooves ra-
diating from the centre of the disk over that part which
remains in the cuticular pouch, and crenatures on the basal

D,

[ B VA

0 AV A
v F

Fig. 30, Fig. 21.

Cienoid seale of Lefheinws ewno
ehedlieg, one of the Norfolk Island
Spaawidoe,

edge corresponding with the number of grooves. In both
orders, also, the most common circumscription of the scale
is circular or subeircular 3 occasionally they are irregular or
oblique ; and the seales in one part of the fish differ from

' Fig.3%.
Seale from the latoral lino of Waerowrus Ausfralis.

those in another, in outline, and more frequently in size.
In some Labroids the largest scales are on the base of the
caudal fin, but in most of the osseous fishes the largest lie
towards the middle of the sides of the body. The Ctenoid
scales are mostly imbricated.
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Fig. 3
Seales of Maerowrus celorhymehns,

thick coat of enamel, and are sometimes of considerable di-
mensions ; and in many of
the extinet species which
compose the I;:n.lllc of this
order the enamelled plate is
rhomboidal, with a hook at
its anterior angle, which
assists in retaining it in its

lace. The recent species
included by Agassiz in this
order do not form a
natural group,

Fishes of the Placoid
order have the skin covered
with irregular plates of
hard bone, varying greatly
in shape and size. In the
Rays and Monk fish they
form large, rough, or spinous
;.iull:rerglnﬁ; and in the Dog-

sh, fing-grained shagreen,
As formed by Agassiz, the Fig.#.
order mmnds with the Secaleof Macrourus trachyrhynchis.
Cartilaginei or Chondropterygii of authors, and includes
species with smooth skins. For the arrangement of fossil

Placald szales of Alacteres irosmilis, one of the Ralistide, from Australia.

fish these divisions were well devised, but, as may be ex-
pected, a system based on the variable characters of a

Fig. 86,
seales from different parts of the body of Alewtercs variobilis

portion of the dermal skeleton fails in defining natural
groups. Used in eonjunction, however, with the other
parts of the structure, Agassiz’s discoveries are of great im-
portance for the purpose of classification.
Along the side of an osseous fish, thereisaline running from
VOL. XIL

Fig. 7.
Ctenoid seales from the Interal line at the base of the candal finef Caraax pa.
rapisics, a Scomberoid from Neorth Australia.

the lateral line. It is nearer the back in some fishes than in

Fig. 23,
Cyeloid seale fram the lateral |i“,;=:,|- Labrus [aticlaviee, an Australian
Cyclo:Labroid.

others ; very generally it runs at mid-height, sometimes it
ceases a long way before
the caudal fin; and in
Chirus there are several
lateral lines, the upper
one coasting the back,
and the lower one the %5
edge of the belly. This §
line is muciferous, being _
connected with a series ¥if. .

of glands. In the Anguil- cyeloid seale from the latoral line of Odax
fm', the mucous ossicles lingatis, a gonns slosely allied to Scarwr
lying like the scales under the cuticle are scarcely visible,
and in many scaleless vermiform apodals the line is =till less
conspicuous 3 but in these
slimy fishes the whole skin is
densely studded with glands
and their ducts. The scales
that cover this line, or lie in
immediate contact with it,
above and below, are con-
structed with a tubular arch
along their middle, or a
simple perforation in the disk,
or with a mere notch on the
edge for the exit of the mu-

coduct (figs. 25, 29, 32, 38,
39, 40,41, 43, and 44). TN e Soons o the Gona

scales are sometimes larger Shymehide from Torres Straits and
than the ordinary ones in the Felfesia.
same fish, occasionally they are smaller, and sometimes they

Fig.40.

Fig. 41.

Fig. #1. A e,dnid seale from the lateral line of Saurwss und.nsg-unmh.. one of
the North Australinn Seopeline.

e AL Cenoid sealo of Platyecphalig cirrhonams, ono of the Selerogenide of
Botany Bay.

are the only ones, the rest of the body being naked. Very
2E
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frequently they have strange irregular forms (fig, 44), and

Fig. 4% Figored Cyeloid seale from the Intera] line of Henerscofer eantho-
riynchus, & Gobield inhabiting the soas of New Zealand.

. #4. Bcale from the lateral line of Trigla plewrasanthics, one of the
Australian Selerogenidea,

they are in some cazes peculiarly armed., The lateral
line may be traced forwards on the head to one or more
little bones named supra-femporals, and thence over the
cheek along the sub-orbital series of bones to the first and
usually largest of the series, named the pre-orbital, as may
be well observed in fig. 8, page 207. All these bones are
constructed so as to protect the muciferous canals, and
in many fishes they are mere osseous pipes. In the
Gadide and in Maerourus, the pre-orbital and following
bones of the chain are largely developed and fold down,
forming large semi-canals. These bones are strongly armed
in gome Acanthopleri, particularly the Selerogenide, in
which the second of the sub-orbitar chain emits a spine or
series of spines or tubercles, and is prolonged to articulate
with the {re-nperuulnr. The marginal serratures of the
pre-orbital are conspicuous in Mugil, and furnish charac-
ters for other genera of Acanthopteri. The supra-
orbitals, though less constant than the sub-orbitals,
belong to the same system. The Carp has one above
each orbit, and the Li:l:idl]ritt'llﬁ three. The furbinals are
also considered by Professor Owen to appertain to the der-
mal system. They are wanting, together with the sub-
orbitals, in many of the serpentiform apodals ; but the tur-
binals exist, though of very small size, in the Conger.

Of the other dermal bones of fishes our notice must be
very cursory. The head of the Sturgeon is protected by
!-Tl‘gﬁ dfrnml ill:‘l‘tc.ﬂ. Elm].:.r :;l,rr:mge:l, and the rows continued
along the trunk of the fish are, as we have mentioned above,
examples of the Placoid scales of Agassiz. The sternum,

Fig. 4,

Head of Bovickthys variegatus, one of the Uvanoscopide from Sydney, to shaw
the branching muceduets,

as it has been called, of the Herring, is formed of a series

of acutely bent dermal bones, and the Dory has two rows Introduc-

of plates along the belly. In the Ostracionide and S
gnathide the fish is wholly or completely encased in scales,

g0 connected as to admit of few motions of the body, And 8

in the Gurnards, and many other Selerogenide, some
genera of Siluride, the great Sudis among the Clupeide,
and Polypterus among the Ganoids, the cranial and hu-
meral bones of the endo-skeleton present hard, rough, sha-
greened surfaces exteriorly, in which the soft epidermis is not

erceptible, and the resemblance to the dermal plates of the
Sturgeon is close, In many other fishes, also, the cranial
bones emit processes from their outer surfaces, which serve
as canals for the mucoducts.

EECTION IV.

THE MUBCLES AND MUBCULAR MOTIONS OF
FISHES.

The spinal column, composed of numerous articulations
united by cartilages which permit of certain movements,
curves with great facility from side to side ; but the vertical
motion is much more restricted, chiefly in consequence of
the projection of the upper and under spinous processes of
the vertebrz.

The great organ of movement in all fishes is the tail.
The muscles by which it is brought into play extend in
lengthened masses on either side of the vertebral column.
The body being rendered specifically lighter by the dis-
tention of the swim-bladder when that exists, is impelled
forwards by the rapid flexure of the tail acting laterally
upon the water. The head of fishes exercises but slight
movement, independent of the rest of the body; but the
tympano-mandibular arch, often the maxillary and pre-
maxillaries, the hyoid and branchial apparatus, and ocea-
sionally the scapular arch, have more or less motion. The
finny terminations of the last named appendage and of the
pelvic bones, as well as the vertical fins, are seldom at rest.

SECTION V.—THE NERYVOUS SYSTEM AND SENSES OF FISHES.

The spinal chord, which terminates anteriorly in an en-
largement named the brain, consists of a dorzal and ventral
pair of" columns, the former having for its function the re-
ceiving of impressions made on the peripheral surfaces of
the body by external objects, and the latter, that of direct-
ing the voluntary muscular movements,—they are the
nervous centres of animal life. Each consists of an inti-
mate acgregation of nervine matter named ganglions.
From the sensorial and motor columns on each side of the
chord, nervous filaments, more or less in number, proceed,
and being invested by a common membrane, pass out be-
tween the vertebree to all parts of the |1:11;|3r; one on each
side between every pair of vertebrae, the number of verte-
bre being in fact rezulated primarily by the number of
pairs of spinal nerves. It would be correct to say that the
nerves of motion arige from the motor column, and that
the nerves of sensation terminate in the sensorial one. For,
though the trunks of the nerves lie in a common envelope,
the distribution of the former may be compared to a tree
having one or more roots, with a trunk giving origin to
numerous branches, and innumerable twigs ; while the sen-
zorial nerves are like streams formed by minute rills,
uniting in a river that terminates by one or by several mouths.
To serve the involuntary muscles, as the heart and arterial
system, and also to supply the viscera that perform the
tunctions of digestion, assimilation, secretion, or to preside
over organic life there is a separate system of ganglia and
network of nerves that has been named the sympathetic.
Under this general description the nervous systems of all
the vertebrals may be comprehended; but in the higher
classes, the development is much more full than in fishes,
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and among fishes the Lancelet offers the simplest nervous
system of the whole series of vertebrated animals.

The spinal chord, or the nervous columns, for which, in-
dependent of its protecting investments, the term myelon
has been well devised by Professor Owen, is extremely
short in those fishes whose lumpish shape originates in the
abreviation and coalescence of the posterior vertebre. In
Orthagoriscus and Lampris, the whole myelon ap to
be a minute ganglionic process of the brain. In Tefrodon
and [diedon it is also very short, or about a twentieth of
the length of the fish ; but the rest of the neural canal is in
them occupied by a bundle of caudal nerves, usually named,
from their resemblance to the tail of a horse, canda equina,
Lophius has a myelon which reaches the twelfth vertebra ;
but its pointed end is concealed by a long canda equina.
In most fishes there is no cauda eguing, and the myelon
runs to the end of the neural canal.

In fishes the brain consists of a few ganglionic masses,
which vary in number in different groups of species, and,
as has been mentioned, are wholly wanting in the lowest
form of the class. It is proportionally larger in the young
fish, and Professor Owen states that, on an average, its
weight is only a three-thousandth part of that of the whole
fish. Carus estimated the brain of the Burbot {Lota) as
forming the seven hundred and twentieth part of the en-
tire weight ; and that of the Pike has been found to be the
thirteen hundred and fifth part.

We mean to mention only the more constant or impor-
tant encephalic masses, and even these ina VETY Cursory
way. The myelon, on expanding into the brain, assumes
the name of ©epencephalon,” which is protected by
the occipital neural arch of the skull. In proceeding
from the spinal column onwards towards the nose, the
first rounded masses that we observe in the epencephalon
are not constantly present in fishes, nor do T.E.f_"}' exist in
any other class of vertebrals. They are called * vagal
lobes,” and are largely developed in the Cyprinide, and
enormously in the Torpedo, Narcine, and other electric
Rays. In these they supply the large electric nerves.
They are also large in Gymunotus, which, however, does not
receive its electric nerves from these organs.  The medulla
oblongata, and cerebellum, are more constant parts of the
occipital division of the brain, Fishes that possess much
muscular energy, and take their prey by the velocity of
their movements, have the largest cerebellum; and the
other extreme of its size is found in the feeble Myxine or
Glutinous Hag which passes its parasitic existence buried in
the flesh of other fishes. It is also a mere fold in Polyp-
ferus, and is very small in the sedentary Discoboli, whose
ventral fins are employed as suckers to attach the fish to
the rocks.  Among osseous fishes the cerebellum attains the
largest size in the warmer-blooded, impetuous Tunny ; and
in the cartilaginous Sharks it is still more largely developed.
The next division of the brain, the * mesencephalon,” pro-
tected by the neural arch of the parietal vertebra, is usually
larger than the other divisions in osseous fishes. To it be-
long the two optic lobes, whose function is denoted by their
name. They are hollow in most fishes, and are often
larger than the cerebellum, as in Polypterus and Lepido-
siren, of equal size with that organ in Eels, and smaller in
the Sharks and in Awdblyopsis. Their existence at all in
this fish, which is blind, and in the Myxine, which is equally
destitute of sight, shows that they have some other function
than merely communicating with the optic nerves. The
“ prosencephalon,” inclosed in the neural arch of the frontal
vertebra, corresponds to the cerebral hemispheres of the
higher vertebrals, It is smallest in the Myxines, equal to
the cerchellum in the Perch, and exceeds in size that of
the Stickleback, Gurnard, Lepidosteus, Lucioperea, Am-
Myapsis, and Raia. In Polypterus and Lepidosiren it sur-
passes all the rest of the brain,

The fourth and last division of the brain, protected by
the nasal neural arch, consists of two lobes, named * rhinen-
cephala” or “olfactory lobes,” as they send forwards the
nerves that supply the organ of smell.

Organ of Vision—~The position, direction, and dimen-
sions of the eyes of fishes vary greatly. In some they have
an upward aspect, and are often very close upon each other;
in others they are lateral, and so wide apart as to be even
directed slightly downwards, But of alll anomalies, one of
the most extraordinary which their position presents, is that
of the Pleuronectes (such as Turbot, Flounders, Soles, &c.),
in which the two eyes are placed, as it were, the one above
the other, and both upon the same side of the head. In
certain species of the Eels and Sifuri, they are so small as
to be scarcely visible ; while in other groups, such as Pria-
canthus, Fomatomus, and Orthagoriseus, they surpass in
proportional diameter whatever is known of the same organs
in the higher classes. Some ichthyologists have remarked
that fishes which habitually descend to great depths in the
ocean have large eyes; and in the internal parasites and in
fishes which live in subterranean waters, we have examples
of the most rudimentary form of the organ of vision. In
the Glutinous Hag, and in the Amblyopsis speleus, the eye
is merely aminute black fold of skin on which a cerebral nerve
terminates, In Apterichthys ceecus, the eye-ball, still rudi-
mentary, is covered by the skin. It may be said in general
that the eye of fishes is large, and that its pupil especially
is broad and open ; a character probably connected with
the necessity of collecting whatever devious rays of light
may penetrate the obscure depth of waters. Fishes have
no true eyelids. The skin always passes over the eye, to
which it is slightly adherent ; and it is for the most part
sufficiently transparent for the passage of the solar rays.
In some species, such as Eels, it passes over without the
slightest fold or duplication. In others, as the well-known
Mackerel and Herring, it forms an adipose fold both before
and behind ; but these folds are fixed, and being unprovided
with muscles, have no mobility. Sharks have one, some-
what more moveable, on the inferior margin of the orbit.
The globe of the eye itself is very slightly moveable,
although, like that of man, it is furnished with six muscles.
Perhaps the most singular eye presented by the class of
fishes is that of Anableps, which has two cornew, separated
by an opaque line, and two pupils pierced in the same iris,
so that one might deem it double ; but there is only one
retina, and a single vitreous and crystalline humour.

Fiz. 46,
Urasorcopns macrepymue, an Asanthoplorygian fish in whiel the only spi-

nous ray is one in front of the ventral fine The points of the pubie bones
are alse spioons, and the undeveloped interspinous bones of the firse
doreal lie beneath the skin, The eye-ball is retractile to boneath the edgs
of the orbit.

In Uranoscopus macropygus and others of that genus,
the eyes can be elevated and depressed at the will of the fish,
on a cylindrical stem, above or below the plane of the flat
dorsal aspect of the head on which it is situated ; and in
the ferocious Zygena, the eyes are stilted out from the
sides of the head on cartilaginous expansions of the skull.
Fishes, in the range of' their vision and acuteness of sight,
are very far inferior to birds, and inferior generally to
reptiles and beasts, yet, at the same time, it is evident that
they perceive their prey from a considerable distance ; and
the angler, who knows either how rapidly they seize, or how

219

Introdoe-
tion.

Nervoua

Bystem.

I"=-—-\.r»--u-"



220

Introdue-
tion,
The Senses,

S, o

ICHTHYOLOGY.

cautiously they avoid his lure, and with what discrimination
they sometimes prefer one colour or kind of artificial fly to
another, must be impressed with the belief that the vision,
at least of certain species, is by no means devoid of clearness
and precision.

Fig. 47.

Shows the large eves of Schastes percoides, ono of the Sclerogenida or Trighi-
da, & rimilg whose home is at the bottom of the soa, and hare very com-
maonly the lower rays of the pectoral fins detached and organized as feclers.

We shall not repeat here the notices that we have already
had occasion to take of the organ of fiearing. In Sharks, a
canal extends from the interior organ of hearing to the
hinder part of the head, where it is closed by the skin, and
in the rays there is a very minute external orifice to the
canal, closely approximated on the dorsal aspect of the
head to its fellow. In osseous fishes there s no such me-
chanism, and the sonorous vibrations are conveyed to the
labyrinth through the solid parts; but in the Carp and
certain Siluroids, the air-bladder would appear to be ac-
cessory to the acoustic organ, as it is connected with it by
a chain of ossicles. The general structure of the organ
of hearing in fishes is doubtless specially adapted for the
sensation of the sonorous undulations of the element in
which they live.

A few lines may now be devoted to the consideration of
the sense ry".wnfﬁ. The nostrils of fishes are not so 1:|:l1.'1.:(|
as to be traversed by
the respiratory me-
dinm in its course to
the organs of respi-
ration. They con-
gist merely of two
openings, situate on
the muzzle, and
lined by the pitu-
itary  membrane,
which is raised in
extremely  regular
folds. Theirshapeis
sometimes  oblong,
sometimes round or
oval. They are
placed either at the
end of the muzzle
oron itssides ; some-
times on  its  su-
perior face, and even occasionally, as in Sic'.::lu:*s (fig. 48),
and Sharks, on its under surface near the angle of the mouth.
In the Lamprey they are approximate on the top of the head,
and open by one common orifice (fig. 49). In the great ma-

Fig. 45
Noatrils of Raia Lempricrei, an Anstralian
Bkate.

Fig. 19,
Head of Petromyron mardes; showing the single noatril tobe and seven
branchial orifices.

jority of fishes each nostril ‘opens by two orifices, the one
posterior to the other, and in some cases at a considerable

distance. These are what are called double nostrils, an
inaccurate term, in as far as each pair of holes leads only
to a single cavity. The margins of the anterior orifice are
often tubular, as in the Eel, and sometimes a single side
of the tubular margin is prolonged into a tentacular
appendage, as in several Siluré. In the genus Lophius the
nostrils are borne upon a little pedicle, so as somewhat to
resemble mushrooms.  Various other modifications are
observable in different genera, although not necessary to be
here narrated.

It is certain that fishes possess the faculty of perceiving
odours; that various scents attract or repel them; and
there is no reazon to doubt that the seat of that perception
lies in the nostrils. It may be reasonably conjectured. that
its strength depends mainly on the degree of development
produced by the number and extent of the interior folds
of the pituitary membrane.

The essential character of the organ of smell in fishes is
that the pituitary sac has one or more external openings not
communicating with the mouth or fauces except in the
Dermapteri, and in these the naso-palatine canal is not
traversed by the water in its course to the gills. In some
Synbranchide, the posterior nasal aperture is situate on the
white parts, within the edge of the lip, in this respect agree-
ing with the Lepidosiren. Long debates on the conflicting
claims of the latter to be ranked as a fish or a reptile, have
turned on the position of the posterior nostril.  Tefrodon
naritus is an exception to the general rule of double nos-
trils, in having merely a single wide opening, coextensive
with the dimensions of the pituitary sac, but bordered by
membrane. In other Tetrodons the sac is closed by a thin
membrane, in which there are two small openings close to
each other, The Chromide also, and the Ctenoid Labride,
have but one opening to each sac; and in some few fishes
there is a barbel merely, without an aperture, in place of a
noatril.

In regard to the sense of taste in fishes, it is evident that
as, with few exceptions, they swallow their food rapidly and

Fig. 30,
Month of Plofones megastomug, one of the Sileride. This fish feeds at the
'b:.rl.tun'l.. and the barhels d-.tlr"pln'p-ud rannd the mouth are organs of touch.
Teeth are sented on the innoer lips and move with them.

without mastication, their perception of that faculty must
be in noways acute. The same may be inferred from the
fact of their tongue being almost immoveable, often entirely
osseous, or beset with teeth or dental plates, and from its
receiving very slender nerves, and these but few in number.
Even those species of which the jaws are so armed as to
enable them to cut and bruise their aliment, cannot long
retain the latter in their mouths, on account of the position
and the play of the respiratory organs. No salivary glands
discharge their moisture on the organs of taste. The tongue
itself is not seldom entirely wanting ; and even when it
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gay creatures of the sky have the power of surveying dis- TIntroduc-
tinctly at a glance an immeasurable extent of horizon;  tion.

their acute perception of hearing appreciates all sounds, TheSenses.
and every intonation ; and their glad voices are L*xquisimlly S

Introdue- exists in its most distinct and apparently fleshy state, it

tion.  consists merely of a ligamentous or cellular substance,
TheSenses. applied on the surface of the lingual bone. It is never
‘=~ furnished with muscles capable of producing any movement

of extension or retraction, as in quadrupeds,

Fishes cannot be =aid to be more highly favoured in re-
spect to the organs of toueh than those of taste. The faculty
is greatly deadened over the general surface by the coating
of scales, and in the particular members by the inflexibility
of the rays. Itis chiefly confined to the lips, and even
these parts in many species are themselves as hard and in-
sensible as bone. Certain soft and delicate appendages
called barbels, possessed by many species, such as the Cod
and Loach, are supposed to enjoy a more delicate percep-
tion of the sense of touch; and among the Sclerogenida
there are many species that have one or more rays of the
pectoral detached from the membrane, so as to become
truly delicate, flexible fingers, not for prehension but for
touch. The common Gurnard has been seen in a clear sea
swimming along near a sandy bottom, and exploring it with
these special organs of touch. It is by means of the dermis
that that peculiar matter, so remarkable for its silvery me-
tallic lustre, and which bestows g0 much of brilliancy upon
the class, is secreted beneath the scales. It is composed of
of small polished plates resembling burnished silver, and
capable of being removed by washing, either from the skin
itself, or from the inferior surface of the scales. It is this
substance that is nsed in the formation of false pearls. It
is also secreted by many species in the thickness of the
peritoneum, and in the envelopes supplied by that part to
particular viscera, especially the swimming bladder.

It thus appears that the external senses of fishes convey
to them few lively or distinct impressions; and by what-
ever scenes in nature they are surrounded, their perceptions
are probably indistinet and dull, Their sexual emotions,
cold as their blood, indicate only individual wants. Few
species pair, or enjoy any connubial gratification, for the
males seek the eges rather than the females which deposit
them, and neither sex ever recognises its offspring. At
least the exceptions to these general laws are extremely
few, and when they occur they are of the lowest animal
description. A pair of Congers are so dead to external im-
pressions at the time of sexual congress, and so antomati-
cally, as it were, engaged, that they have been taken
by the hand together out of the water. Sharks and

Fig. bl
Peetoral fins and elaspers, or Intramittent organs of the male Hemiseyllivm
frispeculore.

Rays have special organs that make some approach to those

of the two higher classes of vertebrals. We have no means
of knowing much of the loves of a Dog-fish or Skate, but
the prevailing economy of fishes may be said in all these re-
spects to be exactly the reverse of that of birds. These

skilled in their production. Though their bills be hard,
and their bodies covered by down and feathers, they are by
no means deficient in the sense of touch. They enjoy all
the delights of conjugal and Fnrcntnl aftection, and perform
their incumbent duties with devotedness and courage ; they
cherish and defend their offspring, and will sometimes die
in their defence ; and of all the wonderful labours of instine-
tive art, none is so beautiful as the formation of their mossy
dwellings.  With what deep and continuous affection does
the female brood over her cherished treasures! how un-
wearied iz the gallant male in his tender assiduities, and in
the rich outpouring of that varied song by which he secks
to soothe her sedentary task! The same principle of at-
tachment and discrimination iz even made available in a
state of domestication by the skill of all-engrossing man, A
bird acquires a knowledge of its master, and submits to and
obeys that master’s will ; and the proud falcon, which in its
natural state
“ Doth dally with the wind, and seorn the sun,™

will wheel in airy circles over a well-trained dog, or stoop
its boldest flight at some familiar urchin’s call.  Other
species will even imitate man’s noblest faculty, the power
of speech,—and it is thus with somewhat doubtful feelings
that we deny to them the gift of reason.

But the silent dweller in the deep knows few attachments,
expresses no language, cherishes no affections.  Construct-
ing no dwelling, he merely shelters himself from danger
among the cavernous rocks of the ocean, or beneath the
murky shade of the overhanging banks of rivers; and the
cravings of hunger seem alone to exercise a frequent or
influential action over his monotonous movements. We
must not, however, suppose that the life of fishes is not one
of enjoyment, for we know that the great Creator * careth
for all his creatures;” and it ought perhaps rather to be
said that we cannot appreciate the nature of their feelings,
than that they are in any way fore-doomed to a negation of
pleasure.  Assuredly, however, the hand of nature has been
most prodigal in bestowing on their external aspect every
variety of adornment.  Their special forms are infinite, their
proportions often most elegant, their colours lively and diver-
sified, and nothing seems wanting in them to excite the
admiration of mankind. Indeed it almost appears as if this
prodigality of beauty was intended solely for such an end.
The brightness of metallic splendour, the sparkling bril-
liancy of precious gems, the milder effulgence of the hues
of flowers, all combine to signalize fishes as among the most
beautiful objects of creation.  'When newly withdrawn from
their native element, or still gliding submerged in its liquid
coolness, their colours, fixed or iridescent, are seen mingling
in streaks or bands, or broader Aashes, always elegant and
symmetrical ; sometimes richly contrasted, sometimes gra-
dually softened into each other; and in all cases harmoniz-
ing with a chaste fulness of effect, which Titian or Rubens
might envy, but could never equal.  For what reason, then,
it has been asked, has all this adornment been so lavishl
bestowed on creatures which can scarcely perceive Eacﬁ
other amid the dim and perpetual twilight of the deep?
Shakspeare has already said that there are “ more things in
heaven and earth than are dreamt of in our philosophy ;"
and we fear it is no answer to the foregoing question to
add, that the same observation applies with even greater
truth to the “ waters beneath the earth”

SECTION VI—THE NUTRITION, MANDUCATION, AND DEGLI-
TITION OF FISHES,

The nutritive functions of fishes follow the same ordep
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of progression as those of the other vertebrated classes;
they seize, and some divide, their food with their teeth;
they digest it in the stomach, from whence it passes into the
intestinal canal, where it receives a supply of bile from the
liver, and frequently a liquid similar to that of the pancreas ;
the nutritive juices, absorbed by vessels analogous to lacteals,
and probably taken up in part also directly by the veins,
are mingled with the venous blood which is flowing towards
the heart, from whence it is pushed to the branchim, in
which, coming into contact with the water, it is converted
into arterial blood, and then proceeds to the nourishment of’
the whole body. As in other animals, also, certain pro-
perties are carried off from the blood by transpiration, the
secreting power of the kidneys, &c.

Fishes in general are extremely voracious, and the rule
of “eat or be eaten™ applies to them with unusual force.
They are almost constantly engaged in the pursuit and
capture of their prey; their degree of power in these re-
spects depending of course on the dimensions of the mouth
and throat, and the strength of the teeth and jaws. If the
teeth are sharp and hooked, they are capable of securing
the slenderest and most agile animals; if they are broad
and strong, they are able to bruise the hardest aliment ; if
they are feeble or entirely wanting, they are only service-
able in procuring some inert or unresisting prey. Fishes
indeed show but little choice in the selection of their food,
and their digestive powers are so strong and rapid as to
suffice to dissolve very speedily all kinds of animal sub-
stances, They greedily swallow other fishes, notwithstand-
ing the sharp spines or bony ridges with which they may
be armed; they attack and devour crabs and shell-fish,
gulping them entire if' they cannot otherwise attain their
object ; they do not object occasionally to swallow the young
even of their own species, and the more powerful kinds
carry their warfare into other kingdoms of nature, and re-
vel on rats, reptiles, and young ducklings, to say nothing of
the ferocious Shark, which not seldom makes a meal even
of the lord of the creation. The species which live chiefly
on vegetable substances are few in number.

The growth of fishes depends greatly on the nature and
supply of food, and different individuals of the same species
exhibit a great disparity in their respective dimensions.
They grow less rapidly in small ponds or shallow streams,
than in large lakes and deep rivers! The growth itself
seems to continue for a great length of time, and we can
scarcely set bounds to, certainly we know not with preci-
sion, the utmost range of the specific size of fishes. Ewven
among species in no way remarkable for their dimensions,
we ever and anon meet with ancient individuals, favourably
situated, which vastly exceed the ordinary weight and mea-
surement of their kind.

The teeth of fishes are more variable in form, structure,
number, and position, than
those of any other class of
animals. They are depressed
prisms of three, four, five, or
six sides in Myletes, Mylioba-
tes or Searus. More generally
they are round and tapering,
varying in length and thick-.
ness from the * short obtuse
cong,” to the “long conical,”
“ zubulate,” * acicular forms,”
even to such fineness as to be
named * ciliiform.”  Their points may be curved, reflexed,

Fig. 5.
Petropeirtes Bankicri.

and bent at right angles, and their bases may be fixed or
moveable. In some Gobiide their forms and free motion
have cansed them to be compared to the keys of a piano.
When acicular or ciliiform teeth are arranged so closely as to
resemble the pile of velvet, they are said to be “villiform”
(en velowrs) ; and when coarser and straight, or with their
puints bent back, they are * card-like,” or * cardiform,”
or they may be rasp-like or carduliform (en ripe ou en
cardes). The Chatodontide are named from their seti-

Fig. 53,

Hoad of Histiopterns veeurwirosteis, one of the Squamipsnnes or Chetodon.
tide, The tewth, as in the true Chetodons, are closely sot, bat they are
Blonler than the * villiferm® tecth, and even than those osoally named
oeptiform," having a resemblanes to the eylindrizal blost fibres of whale-
bone in a serobbing-brosh, hones they may be termed conrsely ¥ brash-
IiLZk r‘l;(cn brosses). They are somewhat thicker than the strong hairs of an
elephant,

form teeth. In the Sphyrena we have examples of teeth
exactly resembling the blade of a surgeon’s lancet (vide
fig. 19), and in Sharks 5 —

“‘\'-Lr

the teeth have a variety
of forms, from the long
trimedral dagger or spike-
nail  of Owyrhbinag and
Odontaspis, to the ser-
rated or lobed cutting
teeth  of Galeocerdo,
Clarcharodon, Cacharias,
and other genera, set in a
row so as to make a most
Ium'l_'rﬁll inﬁlrlmluﬂt., h}'
which one of these crea-
tures is able to divide a
man's huti:,' into two at a

: : Fig. 5.
s“'HI“ bite, down to the orifices of the mouth and nostrils of Hemi-

seyllivm frispecnlare, The toeth areseated
in theskin covering the cartilages of the
jaws, and, as the skin grows ootwards
peripheral) like the nails of & man's
ngors, tho tewth as worn drop off, or de-
sgiamate, and are suceeeded by ethers
frivm wil'hin.!Era.l]Iia'll.r rolling over the

cartilages. ig. 11 gives a fall-lemgth

pavement-like or tessel-
lated teeth (en pavés) of
the I)l,'l":l—ﬁ.\jh, or  Ces-
fracion, used for crush-
ing. The Carp has a ca ;
crushing apparatus at the Y7 °fthe R

entrance of the gu]lm, In g’{yﬁnfm."ﬂ.ﬁ‘, zﬁ"&‘ﬂﬁm‘rﬁ‘, Rhin-
optera, the pavement formed by the broad teeth is of the
most regular and beantiful kind. In Searws and Hopleg-
nathus or Scarodon, the teeth are so united to the pre-
maxillaries and mandible as to form but a single tooth
in each jaw, while in Calfiodon, the union of the teeth

! The writer of this treatise kept a minnow little more than half an inch leng in a glass tumbler for o period of two years, during

which time there was no perceptible increase in its dimensions.

Had it continued in its native stream, subjected to the fattening

influrnce of a continuous flow of water, and a consequent increase in the quantity and variety of its natural food, its cuble dimensions
would probably have been twenty times greater; yet it must have attained, prior to the lapse of a couple of years, to the usual period

of the adult state. (7. Ww.)
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above the general surface,
In Diadon, we have the same
kind of single tooth in each

jaw, or rather confluence of

teeth and jaw. In Tetrodon,
the dentiferous jaws are
divided by a mesial suture
s0 as to present two com-
pound teeth above and as
many below.

In the Plagiostomes, the
teeth are limited to the maxil-
fary and mandibular bones,
while in the genus Cyprinus
teeth are wanting in the jaws,
but, as mentioned above,

these fish have grinding teeth jaws or 70

on the pharyngeals and basi-

occipital. In the Catastomi
of the Cyprinoid family, the

pharyngeal teethare arranged
on a crescentic bone like the
teeth of a curved comb, the
points being thickened for

Fig. &5,
mathut  {Searodos
Sehlegel) o upper jaw is eometi-

tated by the pre-maxillaries coules.
cent into a single bono, and 'hnrmE
the teeth so intimately incorporate

with their substanes as to make a
solid, smooth, gorget-shaped bone;
the forms of the feeth, hoawever,
faintly showing. The same iz the
case with the maxillary, the saymphy-
gial line being obliter nE fome
pletely a8 in the homan ander jaw.

grinding, In Secarus, besides the solidly aggregated jaw-

Fig. 56,

Toeth of Calliodon ehiorolepis, a Searcld fish from Honpg Kong.,

In this genns

the testh are less intimately upited to the jaw-bopes than in Scarus and

Hop thies.

In the apper jaw the tecth consist of narrow elliul-a'l:lp(ﬁ
Erd

denticles, 8o gronped as to indicate foar tecth with carved eronatod

on cach pre maxillary and limb of the dentar
the latter the four teeth stand ont more

' piece of the maxillary. In
istinetly, the one mext the

madial line being so intimately coalescont with its fellow as to form merely
ong tooth of the same shapo as the others, and seatod in front of the sym-
physie. Eo eomsidored. it is a pairless median tooth, followed on cach aide
towards the corner of the mouth by three others. There areal:o two small
subulate canines or buck-Leeth on each pre-maxillary. The fish iz the

“fealy Kingfisher™ of the Chinese, wha

give it this name beeause it has

bright celandine-green, orange, and yellow colours,

teeth above mentioned, there are also pharyngeal grinders.
In Crenidens, thin tricuspid teeth placed - o

in many close rows on the jaws, serve to

cut the tender fuci on which these fishes I,('
feed. In passing through the whole series “| jiig
of fishes, we find teeth on the nasal bone, |

as in Murena, where they stand in a row
round the edge of' the bone, and in one
down the longitudinal mesial line ; on the
pre-maxillary, the maxillary, the palatines,
the branchial Teeth of Tetrodon

the vomer, the hyoid-bones,

arches, and especially on their processes,
Teeth occur on the
maxillary only when it enters into the
composition of the orifice of the mouth, as
in the Clupeide and Salmonide.
Pristis, of the Ray tribe, the flat snout,
greatly prolonged, and well ossified, is set

named “ rakers.”

bmaculatus of the
Oitracionide fam-
ily of Plectognaths,
similar to those of
Eearier and Hopleg-
mathacy, bat Lhe me-
sial s¥mphysis of
bath jaws remain-
ing non:conleseont,
four tecth are
formed,as the gene.
ric namo denotes.

In

on each side by a series of very strong nail-shaped teeth,
whence its name of Saw-fish among sailors, though it is

in reality a weapon that wounds by
by cutting longitudinally like a saw.

eated blows, not
Thizs snout forms a

dangerous sword in the hands of the Polynesians who use it

as such, The Lampreys have rows of teeth on the lips, as

Fig. 56,

Jaws of Hnrhat{mm Rigekerl, one of the Muranide, In this genns, teeth
stand round the edge of the nasal bone and down its mesial line ; two small
ongs exist on the vomer; two rows on the palatine bones and mandible.
The hinder nostril is funnel shaped,

Fig. 6

Jaws af Brackysomophis horridis, one of the Ophixurida, which bave one row
of teeth round the margin of the nasal, one row down the mesial line of
that bone, and one on the vomer; a row on tha mandible, and two rows

on tho palatines.

.

=
Fig. 60,

Jaws of Plectropoma dénter.

well as strong pharyngeals. Commonly the teeth do not
cross the symphysis of’ the jaw, there being in most cases
aline of division between the pre-maxillaries or at the union
of the limbs of the mandible. Instances to the contrary
have already been mentioned in Searus, Hoplegnathus, and
Diodon.  In Notidanus, Seymnus, and Myliobafes, among
the Plagiostomi, we have also examples of this departure
from the dental type of the higher animals.
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In the majerity of osseous fishes, besides the lips, which,
having no peculiar
muscles, can exert
but little strength in
retaining the ali.
ments, there is gene-
rally in the inside of
each jaw, behind the
anterior teeth, a kind
of membranous fold
or valve, formed by a o
replication of the in- e
terior skin, and di-
rected backwards, of
which the effect is to 1
hinder thealimentary / _ =
substances, and espe-"), ¢
cially the water gulp- '\\\
ed during respiration, .
from escaping again e
by the monuth, n’i‘his
structure does not,
as formerly supposed,
constitute acharacter

Labisl teeth of Petromayzon mordasr,

Pig. 62,
Fharyngeal teeth of Petromyzon mordas,

restricted to the genus Zeus, but exists in an infinity of

fishes. The food seized by the teeth of the jaws, and
detained by the valve just mentioned, is carried still farther
back by the teeth of the palate and tongue when these
exist, and is at the same time prevented by the rakers of the
branchial arches from penetrating between the intervals of
the branchiz, where it might injure the delicate organs of
respiration. “I'he movements of the jaws and tongue can thus
send the food only in the direction of the pharynx, where it
undergoes additional action on the part of the teeth of the
pharyngeal bones, which triturate or carry it backwards
into the @sophagus.  The last-named part is clothed by a
layer of strong, close-set, muscular fibres, sometimes form-
ing various bundles, the contractions of which push the
alimentary matter into the stomach, thus completing the
act of deglutition.!

SECTION VIL—THE CIRCULATION OF FISHES,

. Fishes, in common with warm-blooded animals, are pro-
vided with a complete circulation for the body, and with
another equally complete for the organs of I'{'R[!I'ih'lt't:m. and
with a particular abdominal cireulation terminating at the
liver by means of the vema porte ; but their peculiar cha-
racter consists in this, that the branchial girculation alone
iz provided at its base with a museular apparatus or heart,
corresponding to the right auricle and ventricle of the higher
classes, while nothing of the kind exists at the base of
the circulating system of the body; in other words, the
left auricle and ventricle are entirely wanting—the bran-
chial veins changing into arteries without any muscular
envelope, .

The muscular apparatus of their circulation is composed
of the auricle, the ventricle, and the bulb of the pulmonary
artery, and the auricle itself is preceded by a large sinus, in
which all the veins of the body terminate; thus there
are in a single series four cavities separated by constric-
twong, into which the blood must flow n its progress from
the body to the branchie. Their size is small in propor-

tion to the dimensions of the body, and does not in-
crease in the same ratio with the growth of the indi-
vidual. Three of these receptacles, the auricle, the heart,
and the bulb, are lodged in a pericardium, which is itself
placed beneath the pharyngeal bones, between the in-
ferior parts of the branchial arches, and for the most part
protected externally by the scapular arch. Except in
the Plagiostomes, the great venous sinus is not placed in
the pericardium, but between the posterior partition of
that cavity and the membrane which represents the dia-
phragm, and which is merely the anterior portion of the
peritoneum strengthened by aponeurotic fibres.  This sinus
is extended transversely, and receives by several different
trunks the veins of the liver, of the generative organs, of
the kidneys, of the fins, branchize, and throat; and finally
those of the head, which themselves partly pass by a sinus
at the back of the cranium. The first-mentioned sinus
sends the whole of this blood by a single orifice of its an-
terior convexity into the auricle, which receives it through
the n]l)-r_lning of its anterior portion. ‘Two thin membranous
valvules protect this communication, and are turned towards
the auricle. The latter organ is placed in the pericardium, in
front of the great sinus, and above the ventricle, that is, on its
dorsal aspect.  The ventricle presents very various and
often remarkable configurations. In osseous fishes it is
usually of'a tetrahedral form,—in the cartilaginous kinds more
frequently rounded and depressed. It is situate beneath the
auricle, the cavity being so turned as to be almost vertical
next that organ, and horizontal towards the bulb.  Its coats
are extremely robust, and furnished internally with power-
ful fleshy columns, its substance being composed of two
different layers. But it is in the bulb of the branchial ar-
tery that we find the most vigorous fibres, nsually disposed
in a circular form. The prolongation of this bulb issues
from the pericardium, and becomes the branchial artery,
advancing forward beneath the single chain of small bones
which unites the arches of the branchiz. The branchial
artery soon divides, and in such a manner as to send a
branch to each branchia. These branches pass along a
hollow groove on the convexity of each branchial arch,
and more external than the vein which follows the same
track, but in an opposite direction, To the arch are at-
tached a great nmumber of leaflets, parallel to each other,
usually terminated in a forked point, and sometimes deeply
divided. The principal branch which passes along the
groove of the arch gives a smaller branch to each of the
leaflets ; and this branch, after being twice bifurcated,
furnishes an infinity of lesser branchlets, which meander
over the surface of each leafiet, till they finally termi-
nate in extremely minute veins. These little vessels
meet on each side in a branchial vein, which proceeds along
the internal margin of the lateral lobe of the leaflet, and
the two veins open into the trunk of the great vein of the
branchia.

On passing out of the dorzal side of the branchiz, the
branchial veins assume the structure and functions of arte-
ries ; even before their arrival at this point, the anterior
have already sent several branches to different portions of
the head ; and it is necessary to remark, that the heart and
seyveral parts situate in the chest receive their blood from
a branchial vein, by means of an offset issuing from near
its source, and consequently anterior to its exit from the
branchim, Nevertheless, it is only by the re-union of the

_1 The various notices (
this work (vol. iii.

and of certain other important interior organs of the class,

—

(a5 already i’“'lﬂml-rd:l_tlf the internal structure of fishes contained in the article COMPARATIVE ANATOMY of
} absolve us from the necessity of presenting any détails regarding the form and constitution of the intestinal canal,
The forms of the stomnch, whether * siphonal” or © emeal,” the pancreatic

apparaivs passing from slender coecal appendnges to the intestinal canal, which secrete o proper fluid but do not admit the food, gra-
dually inereasing in complexity to the pancreatic conglomerate gland of the sturgeon, are parts of structure which the ichthyologist is

required always to pay attention to; and also to the extension of the inner

extenzive secreting surface, and lle-]u.yin;,r the passage of the
some of the osseous apodals, require special notice,

eoats of the intestine by valvular folds, producing o more

food. The two forms of spiral valves in the lower gut of sharks, and in
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trunks proceeding from the four branchiz that the great
artery is formed which carries the blood to the viscera and
all the parts of the trunk, and which is by mnserl;mnce
the representative of the aorta of the Mammalia,—but of
an aorta which possesses neither auricle nor ventricle at
its base, Thus, according to Cuvier's views, the left cavi-
ties of the heart of quadrupeds do not exist in fishes, but
are replaced by a simple vascular apparatus, situate above
the branchize, in like manner as the right cavities are placed

heneath them.

SECTION VIIIL—THE RESPIRATION OF FISHES.

It is by an almost infinite subdivision of the vessels
over the surface of the branchiz or gills, that the blood of
fishes becomes subjected to the influence of the circum-
ambient water, which is made to flow incessantly between
the branchiz by the movement of the jaws, and of the oper-
cular and hyoidean apparatus. This mode of respiration is
as necessary to fishes as the direct respiration of air is to
other animals. If the air is expelled by ebullition from the
water, fishes cannot live ; and many species are obliged to
rise frequently to the surface for the purpose of breathing
atmospheric air. It is easy to suffocate various kinds, by
keeping them beneath the surface, inclosed in a ganze net.
The absorption of oxygen, however, is comparatively small
among these aquatics, for it has been calculated that a man
consumes fifty thousand times more than is required by a
Tench. When fishes are deprived of water, they perish not
so much for want of oxyzen, as becanse their branchize be-
come dry, and unable to perform their functions duly. Hence
the species of which the branchial orifice is small, as the Eel,
or those which possess receptacles for moisture, like Anabas
and Ophicephafus, long survive exposure: while such as
have their gills greatly cleft and open, as the Herring, ex-
pire almost instantly when withdrawn from their moist
abode., Some fishes, as Amphipnows cuclin, and Saeco-
branchus singio, have a pulmoniform sac for supplying air
to the gills,

SECTION IX.~—THE AIR-BELADDER OF FISHES,

One of the most remarkable and characteristic organs of
fishes is the air or swim-bladder. In many genera it has
no opening or external communication, and in these the air
which it contains must be the result of secretion. It is
composed of an extremely fine internal tunic, of another of
a thicker texture and peculiar fibrous structure, remarkable
tor producing the finest kind of isinglass, and is inclosed
within the general coating with which the peritoneum in-
vests the other viscera. It is sometimes simple, as in Perch,
sometimes furnished with more or less numerous append-
ages, as in some of the Haddock tribe, or branched, as in
vertain Sciene. Occasionally we find it divided, as it
were, into two or more parts, by a constriction, as in the
genus Cyprines, many of the Siluride, and others. It
15 chiefly among the abdominal fishes that we find it com-
municating by a tube with the intestinal canal, and either
directly with the wsophagus, as in Cyprinus, or with the
base of the stomach, as in the Herring. That of the
Sturgeon opens into the former portion by means of a
large orifice. Professor Owen states generally that the
contents of the air-bladder consist in most fresh-water fishes
of nitrogen, with a very small quantity of oxygen and a
trace of carbonic acidy but that in the air-bladder of sea-
fishes living at great depths, oxygen predominates. Biot
found as much as 87 per cent. of oxyzen in the air-bladder

= ——

of deep-sea Mediterrancan fishes. Dr Davy' in the air-
bladder of fresh-run Salmon found a trace of carbonic acid,
and 10 per cent. of oxygen, the remainder of the air being
nitrogen. Humboldt found 4 per cent. oxygen, and 96 per
cent. nitrogen, in the air-bladder of Gymanotus. That the
air-bladder is homologous with the lungs of the higher
animals, is the opinion of the best physiologist of the pre-
sent day. These in their embryo state have gills, the lungs
being developed when needed.  In fishes tht.:dgills- are per-
sistent, while the air-bladder is simple and ‘embryonic,
having chiefly a mechanical function to perform. In the
Salmandroid (Ganoidei, however, varions Sifuroids, and
Protopteri, the air-bladder shows some pulmoniform com-
plications. The Lepidosiren of the Gambia remains buried
in the mud during the dry season, and its respiration is per-
formed by pulmonary air-bladders, which have short, wide
trachem, kept open by cartilaginous orifices; and all the
oxygenation of the blood required during the torpid con-
dition of the fish is effected in the blood-vessels ramified
over the air-bladders.

The more obvious use of this organ seems to be to main-
tain the fish in equilibrium, or to lighten or increase its re-
lative weight, so as to cause an ascension or a sinking, in
proportion as the bladder is compressed or expanded. This
is probably effected by the contraction or dilatation of the
ribs. At all events it is certain, that when the air-bladder
bursts, the fish remains at the bottom, usually turning up
its belly, and exhibiting other irregularities in its locomo-
tion. Another curious effeet is observable in regard to
fishes which have been suddenly brought from a great
depth by means of a long fishing line, and which having no
time either to compress or partially empty the organ in
question, the air which it contains being no longer pressed
by the heavy weight of water, either expands so as to burst
the bladder, or by its dilation forces the stomach and aeso-
phagus into the fish's mouth. When the air-bladder is
pierced artificially, the fish almost immediately turns upon
itz hack, and sinks to the bottom.

Though of the highest importance in the structure of
such species as possess it (and these are by far the greater
number), yet the air-bladder is not indispensable in the
general economy of the class of fishes* In some fishes it is
no bigger than a pea; in several genera (e.g., FPleuronectes)
it is entirely wanting, and the species in such cases gene-
rally remain at the bottom, and, swimming obliquely on one
side, propel themselves forward by a nearly vertical motion
of the tail. In such cases both eyes are on the same side,
and the whole structure of the fish, especially the skeleton
of the head, presents an unsymmetrical aspect of a very
extraordinary Lind.'*‘ In many cartilaginous fishes, such as
Rays (commonly called Skates), the absenee of the swimming
bladder seems compensated by the enormous size of the
pectoral fins, which, of all the external organs, are probably
the most efficient in raising the body, as the caudal ex-
tremity is the power chiefly employed during an onward
course. The Lamprey, which has neither swimming bladder
nor pectoral fins, dwells in the mud. Flat fishes being un-
provided with swimming bladders, are supposed for that
reason to raise themselves with difficulty to the surface ;
and they do not appear to strike the water laterally like
other fiches, but swim rather after the manner of the
f_:‘t’!ffﬂ,‘e‘{'!" |_'|‘1|.r a motion :Illl.’!rlmll:l}' up and down. In all the
other animals of this class the chief organ of progressive
mation is the tail, or prolongation of the body, terminated
by a caudal fin, the position of which, unlike that of the
creat aquatic mammalia called whales, is vertical. The
reason of the difference is obviously this: a true fish, pos-

! Transactions of the Royal Socfety of Edinburgh, xxi., p. 245, 1855,

2 Dy Aure et Auditn, &c.

3 In several Ff:ii‘f!'—‘i of the genus Blaite we have observed a want of symmetry both in the size and markings of the elytra. We di
Aot mean an accidental variation of one side, but an evidently pre-ordained disparity of form and colour,
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has pointed out a remarkable connection between the air- Classifica-

Classifica- sessing the power of extracting air from water by means of

tion.

its gills, does not (except at rare intervals) require to mount
to the surface for the performance of the vital act of respi-
ration ; but all cetaceous animals being furnished with lungs,
which cannot perform their functions except through an
immediate communication with the atmosphere, require
their bodies to be terminated by a horizontal expansion, the
action of which is the most efficient for an ascending conrse.
It is, however, difficult to account for the fact that so con-
siderable an organ as the swimming-bladder should have
been denied to so many species, not only of the more in-
dolent kinds, which dwell composedly at the bottom of the
waters, but to many others which yield to none of their
class in the ease and velocity of their movements, Its pre-
sence or absence does not even accord with the other con-
ditions of organization ; for while it is wanting in the com-
mon Mackerel, it is found to occur in a closely allied
species, the Seomber pnewmatophorus of Laroche,  Weber

bladder and the acoustic organs in the head.

tion.

We have already alluded to a singular peculiarity con- ‘==’

nected with the organization of certain fishes—we mean the
power of conveying electrical shocks, In Torpedos, the
apparatus consists of two organs, built up of membranous
tubes filled with mueous matter, divided by transverse
chambers closely zet together, like the cells of honeycomb,
and di.s.‘?n'ﬁl in two groups placed on each side of the
head. They receive enormous branches of nerves from
the fifth and eighth pair. In the Gymnotus the electric
organs are four, and occupy the under surface of the body
throughout its entire extent to a considerable thickness, It
is composed of parallel plates separated by thin layers of
mucilage. The effect of this natural galvanic pile will be
detailed in the course of the systematic portion of this article,
when we shali have oecasion to mention the electric fishes
in their proper place.

CLASSIFICATION OF FISHES.

A “natural arrangement " of fishes or of any other class of
animals implies an accurate knowledge of their whole struc-
ture, internal as well as external, by which they can be
grouped in the order of their affinities, placing those species
together which agree with one another in the greatest
number of important characters. Naturalists have gene-
rally come to the conclusion that the series of species is
not a linear one ; some have one portion of their frames,
some another, specially organized for the part the species
has to play in the system of nature; and so the affinities
branch off in several directions. The nervous system being
that by which an animal has perception of external ohjects,
and directs its motions accordingly, and which presides
moreover over those operations of organic life that are not
obedient to the will, would be one important basis of classi-
fication, but its various modifications of structure in fishes
are still too imperfectly known, and the labour and skill
necessary for the elucidation and discrimination of its parts
and their functions are such that, practically, it has hitherto
been as yet but little referred to in the arrangements of the
systematic ichthyologist. The same is true in a greater
or less degree of the other parts of the organism employed
in nutrition, respiration and circulation, secretion, genera-
tion, and development; most of the arrangements of fishes
that have hitherto appeared being based on the organs of
locomotion and the external integument, the latter the
most variable certainly that could have been chosen, but
at the same time the least important. We have sealy,
partially scaly, and scaleless species in the same genus of
some particular groups. Agassiz has been labouring assi-
duously on embryonic development as a basis of arrange-
ment ; but as far as we know, has not yet published a system
founded on his researches in this direction., All attempts
at classification of fishes which have hitherto been given to
the world, violate more or less anatomical affinities; the
best on the whole that has been proposed, is that of Pro-
fessor Johannes Miiller, which we shall follow, adopting the
maiifications of Professor Owen. It would be a great help
to the memory were the divisions of the class of equal rank
to approach to equality also in the number of species that
they embrace, but this cannot be ; though most probably the
disparity in the size of the groups would be considerably
lessened were we acquainted with all the species secluded
in the depths of the sea, and still unknown, as well as with
the forms of the extinet fishes. The Salamandroid Ganoids
which abounded in variety and number in another epoch
of the earth’s history, have only a few existing representa-
tives; and of the |'ulla.'1r.!u'u' fishes with soft skins that are
less likely to be preserved than the strongly cunirassed Ga-

noids, we know absolutely nothing, not even that such were
then created.

In his arrangement of fishes, Miller finds characters
which he considers to be of the highest importance in the
vascular system.  The heart of fishes is a venous or bran-
chial one, consisting of an auricle in which the veins ter-
minate, and a ventricle for transmitting that venous blood
to the gills where it is aerated and whence it circulates
through the body without the intervention of a special pro-
selling organ like the systematic side of the heart of a
righer animal ; but merely through the general contractile
power of the arteries. In most fishes there is a thick
muscular swelling of the commencement of the arterial
system close to the ventricle, and which, in fact, may be
called a third chamber of the heart. The blood is pre-
vented from regurgitating into the ventricle on the con-
traction of the bulb by valves; and the number of these
valves, and the presence or absence of the thick muscular
coat of the bulb, furnish characters of groups so constant, that
Miiller says he is acquainted with no others, either anatomical
or zoological, which equal them in certainty. The Plagio-
stomi, or cartilaginous fishes, as restricted by the removal of
several groups that were included among them by the older
ichthyologists, have three or more longitudinal rows of valves
within the muscular bulb. A still greater number of valves
are present in the bulb of the existing Ganoids ; but in the
large group formed by the osseous fishes after the Ganoids
have been removed from them, fwo opposite valves are
placed at the origin of the bulb, and no more. This great
group Muiller names Teleosted, or perfect osseous fishes; and
he includes in it the six following orders mentioned in the
subjoined table,—Acanthopteri, Anacanthini, Pharyngo-
gnathi, Physostomi, Plectognathi, and Lophobranehii.
The Cyclostomes of Cuvier, or the Suckers, want the
badbus arteriosus, or thickened muscular tunic, but have
two valves at the origin of the branchial vessel like the
Teleostei ; while the Lancelet ( Amphiorus) wants the heart
itself, the circulation being carried on by the muscularity
of the entire vascular system., This fish, therefore, he con-
siders as the type of a sub-class which he names Lepto-
cardii. Another sub-class, termed Dipnoi, includes fishes
which have scales, with both lungs and gills. In all, he
makes six sub-classes of fish—1. Teleostei ; 2. Dipnot;
8. Ganoidei ; 4. Elasmobranchii ; 5. Marsipobranchii or
Cyclostomi ; 6. Leptocardii. In the subjoined modifica-
tion of his arrangement by Professor Owen, these sub-
classes are not preserved, the class being sub-divided into
nine orders, and again into sub-orders. A few changes
have been made by us in the termination of the names of
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respiration.  The intestine proceeding from the cesophageal Classifiea-
bag is slender, almost straight, and terminates at the anus, tion—Der-
about one-fourth of the whole length of the fish from the mopteri-

Classifica- families, to reduce them to an uniform nomenclature, and
tion—Der- some groups that have been recently characterized have

mopteris hoen introduced.
\-_(--J

CLASS OF FISHES.

Orper L—DERMOPTEROUS FISHES.

Svp-Onper L —PHARYNGOBRANCHS.

This erder is named from the cutaneous vertical fing, in
which the mucoid rays are extremely soft and delicate, or
altogether imperceptible, and from the want of pectoral
or ventral memhers. The first two sub-orders are founded
on the different developments of the respiratory organs.
In the first the pharynx itself is organized for respiration,
and two processes having the function of gills project
freely into the cavity of the mouth: the water necessary
for respiration flowing over them by the same canal which
carries the food; there being no lateral gill-openings
through the skin. Of this sub-order the best known
representative is the Ampliorus lonceolatus of Yarrell
( Branchiostoma Iubricum, Costa), which was first made
known to the world as a Limax or Slug by Pallas, who
received it from the Cornish coast. Recently Mr Couch
rediscovered it on the same shores, and Mr Yarrell has
described it in his excellent. work on British Fishes, ac-
cording to its true affinities as a fish, though its want of
a head was puzzling. Its structure has since been in-
vestigated by Ratke, Johannes Miuller, Owen, Goodsir,
Swan, and other first-rate comparative anatomists, —many
specimens having been procured among the gravel and
rocks of the sea-beaches in the south of England, also in
the Irish Channel, on the Norway coast, and in the Medi-
terranean. The longitudinal slit forming the orifice of its
mouth, resembles, to the unassisted eye, that of a Lamprey,
its ﬂainted labial feelers looking like moveable teeth. It is
a thin semi-transparent creature about an inch and a half
long, without jaws, but having a large buecal cavity into
which the short vascular processes that perform the function
of gills project freely, without cartilaginous supports or
lateral attachments. The bueccal cavity communicates
by a smail pharyngeal opening with a wide barrel-shaped
wesophagus, which occupies more than a fourth of the whole
length of the fish, and whose interior surface is ciliated
throughout, and organized to assist in respiration. Vessels
that ramify over its vertical ciliated bands communicate
with the dorsal and ventral portions of the vascular trunk
that carries on the circulation, without the intervention of
a central propelling organ. There is, however, beneath
the posterior end of the expanded asophagus a small
widening of the circumferential vessel which pulsates
rythmically, and which Professor Owen considers to be a
rudimental representation of the branchial heart of the
Myxinoids, the next order of fishes in point of organization.
Tﬁﬂ. peculiarity of shape which distinguishes the Lancelet
from all other fishes, arises from all its nerves of the senses
devolving from the myelon or spinal marrow, without the
production of a ganglionic brain, and consequently, without
the necessary expansion of the protecting integuments
which make the head, and in animals more advanced in the
scale, provide sockets for the sense capsules. The only
cartilaginous part of this fish is a jointed hemal arch which
extends from the anterior end of the spinal chord on the
ventral aspect to the arifice of the pharynx, and serves to
support the oral filaments. It represents the labial arch of
the higher Myxinoids. Though this little ereature wants
jaws, it has, as we have just mentioned, a large buccal cavity
which, as in other fishes, admits not only food, but also
aerated water, to the respiratory organs, and an enormous
@sophagus having the double function of deglutition and

point of its tail. In its motions, the Lancelet is lively and
active, and shelters itself quickly from observation among the
gravel. In 18353 i'iundevah distinguished two American spe-
cies of Amphioxus or Branchiostoma, the B. caribewm from
the West Indies, and elongatum from Peru; but Professor
Peters on comparing the species found that caribeum was
identical with the European one. Dr Gray has described
a Borneo specimen as a distinct species, so that the genus
probably is not so poor in species as was at first supposed.

CLASS.—PISCES.

Orper L—DERMOPTERI.

Vermiform, abrachial and apodal ; endo-skeleton unossified ; éxo-
skeleton and vertical fing muco-dermoid ; no pancreas; noair-bladder,

The devolopment of the skull in the Dermopterous fishes is ar=
rested at more or less embryonic stages, but in each genus it pro-
ceeds in a specific direction ; thus, in the Lancelet, evolving an
articulated labial arch and its numerous filaments; and in the
Myxinoids and Lampreys forming a more complox system of lateral
and labinl enrtilages ; or modifying the palatine, maxillary, and
hyoid rudiments in relation to the suctorial function of the moath,

The olfactory organ, which is double in all other fishes, is single |

in this order ; and the eye is rodimentary, being merely a small
fold of skin coated with a speck of dark pigment. It is probable
that this point is sensitive to light, as the lowest member of the
arder, the Lancelet, quickly secludes itself among gravel when ex-
posed to light. In Adwmmesetes and the Myxinoides the cartila-
ginous capsules of the acoustic organs retnin the embryonic posi-
tion of projecting spheres at the base of the cranium ; these are
less prominent in the Lampreys; in the Plagiostomes they are
imbedded in the walls of the cartilaginous skull ; and in the bony
fishes they are walled up by ossification. The oral filuaments and
goft integuments of the anterior end of the Lancelet and Myxines
receive many nervous twigs from the fifth pair ; and touch seems to
be the most important sense in these low vertebrals.

Bup-OrpER [.—PHARYNGOBRANCHII,

Ctrrhostomi, aliorum. Gills free, pharyngeal ; no heart. A
aingla genus of few species.

Fasminy T.—AMPHIOXIDUE.

Gexvs L Aumrmioxus, Yarrell. (Branchiostoma, Owen.) Re-
spiratory processes projecting from above the pharynx into the
large cavity of the mouth. [nterior mucous coat of the widely
dilated msophngus organized for aérating the blood. Mouth eden-
tate, furpished with exterior labial barbels.

Svp-Orper IL—SUCKERS.

Genus Heptatrema, Dum.  ( Bdellostoma, Miill. Act.
Berol, 1838.) A single species is known, the Petro-
myzon eirrhatus of Forster, who discovered it in Queen
Charlotte’s Sound, on Cook’s second voyage. It has since re-
ceived the appellations of Heptatremus ﬁgmbq:;i and Hdel-
logtomea Forsteri. It is a lively, active fish, inhabits rocky
bottoms, lies in wait for fishes on which to prey, and was
frequently taken by our voyagers adhering to pieces of fish
which had been let down into the sea as bait. It has the
power of emitting an immense quantity of mueus from all
parts of its skin. The New Zealanders roast and eat it. *

Myzxine, Linn. ( Gasterobranchus, Bloch.) The species
best known, Mywine glutinosa, Linn.,, or Glutinous Hag,
was classed by Linnwus with the Fermes. The mouth
is a membranous ring, with a single tooth on its superior
part ; while the strong teeth of the tongue are arranged
in two rows on each side, 50 a8 to give to these animals the
appearance of having lateral jaws, like insects or Nereddes ;
but their tongue performs the office of a piston in exhaust-
ing the mouth o as to enable them to adhere to other
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JSluviatilis, the Lampern, or Nine-eyed Eel.

ICHTHYOLOGY.

Classifica- bodies, like the Lamprey. The lips are furnished with eight

spout-hole communicating with the
mouth ; the body is nearly cylindrical, and terminates in a
fin which surrounds the tail. The intestine is simple, wide,
and straight, as viewed externally, but it is plaited within ;
the liver has two lobes; the eggs grow to a considerable
size. When taken and confined in a large glass jar, a single
fish will pour so much mucus from its lateral pores as to give
the water the appearance of jelly.

Ammoceetes. Body eylindrical, with numerous annular
lines around it, that give it much the appearance of a worm.
It lives in the mud of rivers. Mouth incapable of adhering
by suction to other bodies ; fins very shallow ; tail sharp at
the tip. The only species is P. branchialis, Shaw (the Pride
of Pennant ), which grows to six or eight inches long, and is
as thick as a goose-quill. It inhabits the rivers of Oxford-
shire, and occurs in various parts of the European continent.

Petromyzon, Dum.,, or Lamprey. The tongue, acting
like a piston in the circular mouth, is capable of vigerous
motion, and is an essential part of the mechanism by which
the fish is enabled to attach itself firmly to stones, or to
fasten itself’ to the larger fishes, which it is thus enabled
to suck and devour at its leisure. The dorzal fin is farther
forward than the anus, and a second unites with the tail.
The European species are,— . marinus, the Greater Lam-
prey, which grows to the length of more than three feet.
It is considered as a delicate food, and is caught as it
ascends rivers in the end of winter and spring. Colour
vellowish, marbled with brown. First dorsal fin very dis-
tinet from the second. This fish is common in the Severn,
and in the mouths of many European rivers. Its supposed
hermaphroditism is mentioned by Sir Everard Home.—/F.
Length
from twelve to eighteen inches; olive back, silvery below ;
first dorsal distinct from the second. Two thick teeth,
separate, in the top of the maxillary ring. Ascends rivers
from the sea; swarms in the Thames, Severn, and Dee.
Vast quantities taken in England are sold to the Dutch for
the Turbot fishery. It abounds in the rivers on the southern
side of the Baltic. Doth these animals are very tenacious
of life, and will live many days out of water.— />, planeri.
About ten inches long ; greatly resembles the preceding ;
but the two dorsal fins are united. It is also an European
river fish. Figs. 61, 62 show the dentition of FPetroniyzon
mardazr, an Australian species ; the lips and their teeth be-
ing shaved ot in the latter to show the |)I1;|r}'ngn‘u| teeth.

Fig. 63

Fig. 49 represents the lateral gill-openings of the same
species, and fig. 63 the entire fish.

Bre-Orper [L—=MARSIFOBRANCHIIL.

Uy-.'!a::um:', Dum., Cuv. Gillz fixed, bursiform, inoperculate,
receiving the respiratory streams by apertures usually numerous
and lateral, distinét from the mouth : a heart.

These nra vermiform fishes whoss vertical fins are folds of skin
surrounding the tail, and the rays scarcely to be perceived in any
part, being soft and rudimental, They are the first in the azeend-
ing series of fishes in which the anterior end of the myelon has
that ganglionie development which eonstitutes the brain in fishes,
and which have a eartilaginous eranium for its protection. In
Ammocwtes the persistent cranial cartilage resembles the first
appearance of the cartilages in the embryo of the higher fishes. In
the Myxineids the neural and hemal canals of the spinal eolumn
are formed of layers of the sheath of the gelatinous dorsal chord §
the nenral canal extending along the whole upper part of the chord,
amd the hemal eanal being confined to the tail. In the Petromyzons
cartilaginous plates are developed in the fibrous sheath, which is

L]
the first indication of neural arches, A eartilaginous barrel-shaped (“)assifica-
basket, homologous with the branchial skeleton of osseous fishes, 5 ¢ion— Der-

provided for the support of the gills and the canals leading to them,
This cartilaginous frame-work is termed by Cuvier eotes branchi-
ales ; nnd he observes, that though it is much developed in the Cy-
clostomes, itis scarcely perceptible in the Hays and Stharks, There
are no other ribs in this order. The Marsipobranchs, however, re-
semble the Plagiostomes in having an undivided cephalic cartilage,
n spout-hole in the head, and a spiral valve in the intestine. In all
other respects they differ from them, and especinlly in the complete
absence of gill-arches, want of jaws, in the total absence of a
muscular tunic to the bulbue artenosus, and in the arterial valves be-
yond the branchial opening of the ventricle being only two: they
differ further in the genital organs of the one sex having no ovi-
duet, and in the other no seminal duct.

The gills of Lampreys and Myxines are little bags, each of which
has its proper artery ; and its proper orifice in the pharynx through
which the water flows in to pass out on the dermal side by another
hole.  These purse-shaped bags are ealled fixed lungs, in contra-
distinetion to the gills of osseous fishes, whose exterior edges are
free and pectinated ; but Professor Owen has observed that if one
side of one of the sacs were adherent to the adjacent side of another,
nnd then each bag slit open and detached from the outer integu-
ment, a gill would be formed receiving its blood from two arterial
branches, and resembling, were it pectinnted, the gill of an osseoos
fish, The genera have been characterized by the number of the
exterior gill-openings.

The teeth in the Marzipobranchs are composed of indurated albu-
minous matter, and when macerated, flake off in successive hollow
cones,  Apussiz, from investigations into the embryology of fishes,
thinks that the Marsipobranchs are not a proper order of fishes, but
merely embryonic forms of the more developed Sharks and Kays
from which they ought not to be dissevered in our systems.

Famicy I.—AMMOCETIDAE.

Gexvs I AmmocETES, Dum. Mouth semicircular, edentate,
the posterior lip being transverse, cirrhated within ; gill-bags
seven, cnch with an external lateral apertore, and receiving streams
of water from the esophagus without a separate traches.  Olfactory
organ single, opening in the median line of the dorsal surface of
the head, whence a narrow canal, strengthened by cartilaginous
rings, runs to the bottom of the skull, and terminates by a valvuolar
opening in front of the occipital cartilage. The pituitary lining is
plaited longitudinally.

Agassiz describes n new species, d. borealis.

Fasminy IL—MYXINIDE.

Internal branchial openings msophageal and equal in number to
the branchinl sacs; external ones nz mony, latersl ; or only pne
common to all the gills of a side, and then situated on the ventral
aspect ; four barbels on the snout, and two on each side of the mouth
which is circular; one tooth on the roof of the mouth, two rows on
the tongue. Eyeas lowly orgonized as in the Lancelet. Naso-pala-
tine tube having a valve at its opening on the roof of the mouth.

GeExvs I Myxixg, Lin. | Gastrobronchus, Bloch.) Saccular
gill-bags, six on each side, receiving the streams of water from the
u-.\c&];h:lgll.s h}' ns many short tubes. The cfferent tubes empty the
water into a common lateral canal which terminates on the ventral
aspect of the fish ot the end of the first third of its length. Be-
tween this aperture and its fellow of the other side, there is n
larger ofening rather to the left of the mesial line, which admits
the water into the msophagus.

Gexvs 1L HEPTATEEMA. Seven lateral branchial apertures,
At the extremity of the snout a depressed opening of o canal lead-
ing to the gills. Four rostral cirrhi; as many labial ones. Eyes
white Interal points.

Faminy III—PETROMYZONTIDE.

Branchial organ of each gide divided by transverse partitions
into seven fixed chambers, which receive the water from o median
canal, distinct from the @sophagus, by as many round heles, and
permit it to flow out by an equal number of lateral cutaneous ori-
fices ; the median eanal lies beneath the asophagus, opens anteriorly
into the fances by a doubly valvular orifice, communicates with
the gill-chambers to the right and left, and i3 closed at the pos-
terior end.  Nostril single; tubular on the top of the head, leading
to o globular nazal sac from a tube that descends to the base of the
skull and the membrane of the palate, which closes it, ]e“ing e
perforation there. Cuvier compares this tube to a traches. Mouth
\'ari.uu!-l.:,.' armed with teeth.

GExvs I, PETROMYZON, auctoram,

Dr Gray has recently proposed a new areangement of the Lams
DT

mopteri.
o,
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(&) SUB-FAMILY.— PETROMYZONINA.
{ With distinct teeth and eyes.)

Gexrs [. PerRomyzox. Two conical upper pharyngeal teeth
elose together ; a single crescentic under one ; numerous conieal la-
binl tecth, two fringed lingual ones, P, marinus, and four other species.

Gexvs II. LameeTRa.  Upper and under pharyngeal .teeth
transversely creseentic ; labial teeth in two rows on the border of
the lips ; more interior lateral tecth bigger, irregularly twice or
thrice notched ; lingual teeth pectinate. P. fuviaeilis, planeri, and
two other apecies.

Gexvs 1II. Grorria. Upper and under pharyngeal teeth
trangversely crescentic, the upper one-lobed ; Inbial teeth nume-
rous, remote, pointed, the interior ones the biggest; lingual teeth
long, conical, enrved. Onespecies, 6 australis,

Gexvs IV. Vevasia.  Upper and under pharyngeal teeth trans-
versely crescentic; the upper bilobate : labial teeth narrow, trun-
cate, the interior omes the bigmest; lingual teeth rather long,
curved.  FL chilensis.

Gexos V. Canacons. Twoupper, three-Jobed, pharyngeal testh,
widely apart ; under one erescentic, nine-lobed ; Inbial teeth four-
bundled ; lingunsl teeth flat. . fapicida.

Gexvs VI. Morpacia, Two upper pharyngeal teeth: the la-
teral omes trilobate; nine under conical ones in s curved row ;
Inbinl teeth eonical, in a single series on the margin of the lip ;
lingual teeth long, conical, curved. P, morda.

(5.) SUB-FAMILY.—AMMOCETINA.
{(Without teeth and with obscure eyes,)

Gexvs VIL AumoceEres. Five species.

Spa-Onper IIL.—RIBBON APODALS.

These delicate, semi-transparent, and scaleless fishes are
inhabitants of all the oceans, and the species are probably
numerous, though it is only in localities where much atten-
tion is paid to fish that they are likely to be noticed.  They
are many, and of considerable variety of form in the
Mediterranean, and one species is occasionally taken by
keen naturalists on the English coasts, Several have been
described that inhabit the Indian seas; and on Sir James
Clark Ross's antarctic voyage one specimen was obtained in
a high southern latitude. The absence of ossification in the
skeleton, the gelatinous condition of the sheath of the spinal
marrow, which, in the form of a “ chorda dorsalis,” reaches
into the base of the skull; and the persistence of the pri-
mordial eartilaginous cranium are reasons for placing these
fishes with the Dermopteri.

Sue-OrpER III.—APODES LEMNISCATI.

Ribbon-shaped, extremely compressed fishes, Gills free, sub-
operculate: no air-bladder. Skeleton cartilaginous; no seales.
Elood colourless ; no spleen.

Fasity L—LEPTOCEPHALIDUE, Bon,

Helmichthyide, Koll. Small, greatly compressed, blade-shaped,
apedal, diaphanous fishes, totally destitute of scales, with a late-
ral line formed by the intersection of the muscular layers; some
have, some want tegth; and the pectoval fins are also present
in some species, and wanting in others. The anus is placed on
the ventral edge of the fish, bafore or behind the middle, and the
simple straight gut runs near the ventral edge of the fish, Their
skeleton is very incomplete and cartilaginous, and the myelon is
ﬂb&l:lmely vigible through it. In most, the anal and dorsal, uniting
at the end of the tail, form a pointed or blunt, but very scldom a
forked eaudal, in which the rays are generally discoverable,

Gexvs [. KsumovLus, Kaup. Leptocephali with small pecto-
rals and a forked caudal.  One species, ltaly.

Gexvs IT. Hyrronws, Koll. Jaws straight, much elongated,
with merely traces of dentition. Hinder nostrils before or over
the eyes; muciferous pores along the jaws and round the eye.
Body elevated and gibbous at the oceiput; tail pointed, Pectorals
minute ; redimentary anus before the middle ; candal not distinet
from the other vertical fins. One spocies, Messina.

Gexvs I1I. OxvsToMUS, Rafin, (Tilures, Koll) Distingnished
from Leptocephains by the rayless, cutaneous dorsal fin com-

3 ma:ming at the ﬂﬂciput, and IJIJ' the upper and wnder trensverse

muscular bands not making an angular interruption or break
anteriorly at their intersection; no anal fin; anus far back, near

where the tail is attenuated into n longish filament,
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Head small ; Classifien-

mandible o trifle longer ; pointed tecth on both jaws ; gill-openings tion—Der-
furnished with distinct operculs, and squeezed together on the mopteri.

throat. Three species.

Gewvs IV, Lerrocermares, Lin,  (Melmichthvs, Rafin.)y  This-
tinguisfted from Orystomus by none of the species having the tail
g0 prolonged into a hair-like point, and by the muscular bands
making a distinet angular intersection anteriorly. Some species
have, others want teeth ; there are species in which the teeth can be
seen only through o microscope, and others whose pointed testh are
distinctly visibla to the naked eye. Most have small pectorals, but
same show not even a trace of these fins. At the end of the gut
there is an anal opening as fine as a hair, which gives exit to the
fluid exercment.  Eighteen species,

Gexus V. CHErLosRANCHUS, Rich, Form compressed ; body
linear-lanceolate, Head very small; snout obtuse; jaws equal,
Mouth emall; teeth uniserial, ncute, becoming blunt with age,
closely ranged &0 as to form an incisorial series; lips loose. Anus
before the middle ; dorsal and anal reere cutaneous folds without
rays or interneural bones ; a single interneural at the point of thea
tail, which supports seven or nine jointed TOYE ; enudal united with
the cutaneous dorsal and anal ; muscular layers forming chevrons,
which have the apex of the angle on the lnteral line, and directed
forwards, as in Leptocephalas ; abrachial and apodal.  Gill-opening
under the throat, s small transverse slit, eommon to the two sides,
without m division in the middla ; the edge of the membrane free;
a cutaneous fold, ending on each side in a minute lobe, forms the
posterior edge of the opening, and seems to be capable of acting
like a'valve, with the aid of an interior membranous fold; bran-
chiostegals three; o minute genital papilla; a single pancreatic
cenm was observed ; the intestine appesred 1o be steaight, with a
stomachal dilatation. . The skin is smooth, but minutely pitted, as
if from microscopical sunken scales.  Vertebrs 73, ossified. Two
species—one obtained at Penguin Island, in Lar, 72, 8,

Orper IL—MALACOPTEROUS FISHES.
Svp-Orper . —SERPENTIFORM APODALS.

In the Lancelets, the only representatives as vet known of
the order of Dermoptert, we have seen that the skeleton is
membranous, that the spinal nervous chord is continued to
the anterior end of the fish without expansion, and that in
conformity with this simplicity of the nervous centre, the
head cannot be distinguished from the body, and may be
said to be wanting,—the only part of the face that is deve-
loped being the mouth and oral filaments. In the Sugkers
the skeleton rises from the soft membranous condition of
that of the dmmorete, to the production of a tendinous
spinal chord filled with gelatine, and partially encompassed
by cartilage ; teeth exist on the palate and ]ipﬁ, though as
vet seated only in the soft parts, and formed of indurated
mueoid matter; while the Jjaws are wanting. The group we
have now to speak of consists of fishes with a well ossified
skeleton, and a head that is at once recognised as such, but
with the bones of the face less fully developed than in osse-
ous fishes more highly organized. A single bone represents
the nasal, ethmoid, and vomer, or it may be said that these
three bones have coaleseed into one, which is firm and strong.
The pre-maxillaries and the maxillary are wanting, the pala-
tines coming in contact with the lips to form the lateral
portions of the upper jaw, which are opposed to the man-
dible,—the teeth which arm these bones standing in reverse
order with regard to one another ; for instance, when they
are biserial, and the inner row is the tallest on the palatines,
the outer row of the mandibulars is the tallest, and is op-
posed to the lower rank of the palatines. In the mammals
a similar reversal of the sides of the molar teeth may be
noticed in comparing the upper and lower jaws.

This sub=order does not embraceall the fish that want ven-
tral fins, there being many examples of such in other groups,
but it may be viewed as presenting an analogy to the Cefa-
eei among mammals,  Neither does the vermiform type be-
long exclusively to these Apodals; we shall find it mani-
fested repeatedly in other parts of the series of fishes.

The table in small type gives the technical characters

o,
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of the various divisions and sub-divisions of the order, and
our limits will not permit us to do more than to notice a
few of the species that inhabit the British waters, or that
are otherwise interesting from some particulars in their
history or economy.

In this order the forms of the teeth vary greatly, In a
few species they are mere grinding machines, in the majo-
rity, long, slender, and sharp for the retention of their prey;
in others, they are varionsly lobed, fine-edged, cutting
instruments. On these different kinds of dentition, the
genera and minor groups are, in many instances, founded.
The arrangement of the entire sub-order is that of Dr
J. Kaup of Darmstadt, from whose catalogue, written for
the British Museum, we have borrowed it.

Fig. 4.
Murene pavsnina,

The Murena Helena, or Homan Murena, abounds in the
Mediterranean, and was introduced by the luxurions Romans
of antiquity, in crystal vases, to the table before being
cooked, that the guests might admire its variegated skin.
This fish is very voracious, and feeds on all sorts of animal
matter. The Homans fed them in ponds, and Pliny has
recorded the atrocities of Vedius Pollio, who used to punish
.hi.'ﬁ Ulri_"l'lflllll!: :i.l.:i'\'l_".‘i I:lF H'trl:]“‘ing tllli_""'l “.].i"u'l_' to Ili}' .l;rurrf'ﬂ.r.f‘.
We have seen this fish repeatedly taken at Gibraltar,
between three and four feet in length.  The skin is beauti-
fully marbled with yellow sub-angular markings on a rich
brown ground. When captured in nets it lives long out of
the water, and is capable of biting very severely, from the
slmrpnt;;‘.ﬁ of its numerous teeth.

A Murry is noticed in the narrative of Cook’s Third
Voyage to the Pacific in these words :—* Amongst these
were some laroe eels, beautifully spotted, which, when fol-
lowed, would raise themselves out of the water, and endea-
vour, with open mouth, to bite their pursuers.”

Fig. &5

Eidera panthering.,

The Anguillide are a family whose members exhibit
little variety of form, and it contains only a single renus.
FI‘U‘I’II thl:‘ COTIron I'_‘.L'L hl“.'p'{!"'.'['ri mio=t ITE. nir i.l].i:’ﬁ."i ]‘l_'}illl._'“[-
ing the Apodals have originated. :I'u‘qu.iﬂa vudgearis. We
have observed these fish in considerable numbers leaving
fresh-water lakes in the night time, and frequenting mea-
dows, ﬂ*rnﬁn_'_:l:.' for the purpose of ]:n-'...'i.ng on :'-luls_:.-: and
spails. They easily move on the land, with a motion re-
sembling that of snakes. The Eel grows to the size of two

or three feet, and is sometimes said to reach five or six feet
in length.
caught in immense numbers in the rivers emptying them-
selves into the Baltic ; and they form a considerable article
of trade.  Two thouzand are stated to have been caught at
ong sweep in Jutland; and in the Garonne 60,000 were
taken in one day by a single net.

“ That Eels migrate towards brackish water,” observes
Mr Jesse, *in order to deposit their roe, I have but little
doubt, for the following reasons. From the month of
November until the end of January, provided the frost is
not very serious, Eels migrate towards the sea. The Thames
fishermen are so aware of this iEn‘_‘t, that ‘tl]t:}' in'.‘a.riahl}' el
their pots or baskets with their mouths up stream during
those months, while later in the spring and summer they
are set down stream.  The best time, however, for taking
Eels, is during their passage towards the sea. The Eel-traps,
alzo, which are set in three different streams near Hampton
Court (the contents of which, at different times, I have had
opportunities of examining), have invariably been supplied
with Eels sufficiently large to be breeders, during the months
I have mentioned.  This migratory disposition is not shown
by small Eels ; and it may therefore be assumed that they
remain I!]d.'.;ll.‘]:.‘ :-it,.'ltiurl:‘l.‘l‘:l.‘ till tliu}' are old E'ltmlg}l to have
spawn. I have also ascertained that Eels are taken in
greater or lesser numbers during the months of November
or December, all the way down the river to the brackish
water. From thence the young Eels migrate, as zoon as
they are sufficiently large and strong to encounter the
several currents of the river, and make their way to the
different contributary streams. [ have also been able to
trace the procession of young Eels, or, as it is called here,
the Eel-fair, from the neighbourhood of Blackfriar’s Bridge,
as far up the river as Chertsey, although they probably
make their way as far, or farther than Oxford. So strong,
indeed, is their migratory disposition, that it is well known
few things will prevent their progress, as, even at the locks
at Teddington and Hampton, the young Eels have been
seen to ascend the large posts of the flood-gates, in order
to make their way, when the gates have been shut longer
than usual. Those which die stick to the posts ; others,
which get a little hicher, meet with the same fate, until at
last a sufficient layer of them is formed to enable the rest to
overcome the difficulty of the passace. A curious instance
of the means which voung Eels will have recourse to, in
order to perform their migrations, is annually proved in the
neighbourhood of Bristol. Near that city there is a large
pond, immediately adjoining which is a stream. On the
hunk }]{‘I“'l'l_}ﬂ I]h_':tt,: two waters a htrgr tree ETOWS, lhu
branches of which hang into the pond. By means of' these
branches, the voung Eels ascend into the tree, and from
thence let themselves drop into the stream below, thus
|1|'|gr.'|t'|1|;_4; to far distant waters, where []Ic:.' increase in :ji;ﬂf_"
and become useful and beneficial to man. A friend of
mine, who was a casual witness of this circumstance, in-
formed me that the tree appeared to be quite alive with
these little animals. The :I".llriil and Eilti.:‘rtt‘.'!.ti:.' motion of the
boughs did not appear to impede their progress.”

“ All authors agree,” adds Mr Yarrell, = that Eels are
extremely averse to cold. There are no Eels in the Arctic
TL"_;.'I;HH,‘-., FRORILE: ill Eh[' ri"l‘r.“- Ur Hihl_‘r;-‘h EI!E_! “'u]f_ﬂl‘ 'rhc
Danube, or any of its tributary streams. It is said there
are no Eels in the Caspian or Black Seas, but they abound
in the Mediterranean ; and M. Risso has described eight
species in his work on the Natural History of the Environs
of Nice. There 15 no doubt, also, that fishes in geneml,
and Eels more particularly, are able to appreciate even
minute alterations of temperature in the water they inhabit.
The brackish water they seek to remain in during the
colder months of the year, is of a hlglu-l‘ temperature than
that of the pure fresh water of the river, or that of the =ea.

Classifica-

[t abounds in many |':.1|r|;1]u_1ur| rivers. Eels are tion—Ma-

lacopteri.

R
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diverge posteriorly. Like Amphipnous and Ophisternon, the ex- Classifiea-
erior gill-opening 18 angular, and below the outer integument there tion—Ma-
is & membranous partition between the gills. One speeies, M, lacopteri.

Javanices,
'_qu-;

Classifica- It is a well-known law in chemistry, that when two fAuids
tion—Ma- of different densities come in contact, the temperature of

* the mixture is elevated for a time, in proportion to the
S " difference in density of the two fluids, trom the mutual

penetration and condensation.  Such a mixture is constantly
taking place in rivers that run into the sea, and the r,anm-
rature of the mixed water is accordingly elevated.” As Eels
are well known to breed in ponds, it may be inferred that
their descent to the brackish water, though customary, is
not indispensable. They sometimes attain a great size,
The species (or variety ) called the Sharp-nosed Silver Eel
has been taken near Cambridge of the weight of twenty-
seven pounds.

Orper IL—MALACOPTERI.

Endo-skeleton ossified ; exo-skelaton, in most
a8 Cycloid, in a few as Ganoid scales. Fins supported by rays, all,
save the first, sometimes in the dorsal or pectoral, soft or jointed
abdominal or apodal. Gills free, opercelate ; a swim-bladder and
air-duct.

Physostomi, Miill.

Sup-0RpER [—APODES ANGUIFORMES.

Malacopteryaii apodes (pariim), Cav. Elongated fish more or
less approaching to vermiform, covered with o thick slimy skin;
the mujority sealeless, but in some genera small seales are imbedded
in the skin. No developed ribs in the skeleton. Btomach caeal.
FPancreatic ceecal appendage to the intestine wanting. The greater
number have a swimming-bladder, which is often very -nuriuu.sly
formed, but never double. Fin rays simple, not jointed.

Section A.—Phaneromycteres.

Labial olfactory organ opening by the posterior nostril on some
part of the head above the mouth, o as to be exposed.

Famny . _SYNBRANCHID/E, Kaup.

Uni-aperturidm, auct. Both gill-openings enveloped by a border
of the common integument, 50 ns to present externally only a single
medial orifice. Pectorals and other fins wanting, or almost obso-
lete. Species few, confined to the seas of Asin and South America,

Gexvs [ Amrrirxous, Mill. (Unibranchapertura, Hamilt.
Buch.; Synbranchus, Cuv,; Opkichthys et Pacumabranchus, M*Clell.)
A membransesous partition separates the branchinl efferent
tubes, and is continued to the verge of the common orifice. Fouar
gills, the third one having short fringes; the fourth, 8 membrane
with merely faint notches on its extremity. Vomerine teeth strong,
in two rows, eight in each, standing well apart; palatine teeth
small and thin, a little larger on the point of the bone ; mandibular
teeth pluriserial at the symphysis, uniserial towards the corner of
the mouth. On the occiput there is o sac which can be filled with
air, and is connected with the gills. Fine seales form o multitude
of elevated longitudinal lines on the body. The only teace of a
fin is a slight one on the thin tapering end of the tail. One species,
A cuekie.

GeNus [. OPRISTERNON. (Unibranchapertura, Lackp.; Ophi-
aternon, M'Clell.; Synbranchus, Cant. and Bleek.) Four fringed
branchial arches, which discharge the water that has passed ovor
them by two tubes divided by a thin partition, inclosed by the
skin of the throat so as to form one transverse oval opening. No
air-bag on the occiput, nnd no swim-bladder, Eranchiostegals six,
bony. [Posterior apertures of the nostrils between the eyes; an-
terigr nostrils minute, one on each side of the snout. Teeth fine,
blunt on the upper jaw, almost setaceous, crowded into a triangle
on each gide of the symphysis; vomerine teeth larger, in a single
series ; mandibular ones somewhat bigger still, and truncated. One
species, 0. bengalensis.

Gexus 111 Bvssraxcnus, Bloch. Have all the characters of
Ophisternon, but the four feinged gills are not separated under the
throat by a partition, and the solitary gill-opening does not make
the angular inflection that it does in Monopterus, Ophisternon, and
Amphipnows.  Hinder nostrils opening above the eyes, and capable
of being shut by a cuotaneous flap. Two species, one Indian, the
other South American.

GENUs IV, MoxorTeRrUS, Lacip. Theee gills only. No oeei-
pital air-bags. No protruding nasal testh; the palatine teeth meet
in an angle with the vomerine ones anteriorly, and are there pluri-
serial, but diminish to two and ene row towards the cormer of the
mouth ; vomerine tecth triserial anteriorly, uniserial posteriorly ;
ranged in two bands, which meet in an acute angle anteriorly, and

Fauminy IL—MURAENIDUE, Kaup.

In most of the genera no pectorals, Gill-openings Interal. Skin
smooth and slippery, without scales. Mostly or wholly marine fishes,

{&.) SUB-FAMILY —MURENIN.E,

Uniserial teeth on nearly all the dentiferous bones of the mouth,

GExus I. MuRENA, Kaup. Uniserial nasal teeth, three on the
mesial line. Twenty-four species. Figure 64 represents Nurena
Paventng.

GENUs IL. BIDERA, Kaup, Only one short conieal tooth on the
mesial line; biserial, low, granular teeth on the vomer, the rows
coalescing in o point posteriorly; opening of the jaws not wide,
Skin epotted. Two specics.  Figure 65 represents Sidera pan-
therin,

(&) BUB-FAMILY.—THYRSODEIN.E,

Within the outer palatine teeth, a second row that varies much
in the number of teeth which compose it

Gexus [II. EXCHELYNASSA, Kaup. Fore nostrila short, infun-
dibuliform, and eapable of being closed by a cutaneous tag of its
hinder border ; hinder nestril longish, oval, surrounded by an ele-
vated cutaneous border, and nearly as large as the eye.  Itictus of
the jaws paping in the middle, owing to the length of the teeth;
nasal teeth, five long ones anteriorly, followed by three or four
smaller ones; in the second row three long moveable teeth standing
near the corner of the eye; nineteen greater and smaller palatine
teath, with six more acicular ones in an interior row; on the mesial
line of the nosal, three long moveable testh: on the vomer, two
ghort conieal ones; mandibular teeth, twenty-two small ones in the
exterior row, and five long ones in an interior row. One species.
The teeth are shown by figure 58.

Gexus IV. EvRYMICTERA, Kaup, Fore-nostril tube projecting
outwards beyond the lip ; lips expanding on the upper and under
jnws ; hinder nostril over the eye, and encompassed by an infundi-
buliform border., Nasal teath eleven, with five small intercalary
ones in the posterior part of the row; palatines thirty in the outer
row, five larger ones forming an inner row ; from seven to ten on
the vomer, the extreme ones minute; mandibulars twenty-seven of
a side, with five biggrer ones near the symphysis in & second row,
Body elim, Jaws deeply eleft. Dorsal fin commencing at the oc-
ciput. Onespecics,

GENUs V. EXCHELYCORE, Kaup. Jaws incapable of shutting
close from the length of the teeth; hinder nostril strikingly large,
longer than broad, and situated before the eye; fore nostril-tube so
unusually short that it does not pass ever the edge of the lip, and
it has no lid ; eye in the middle of the length of the snout ; the thin
outstretched upper jaw curves upwards, Twenty-four slender teeth,
gome of them elongated, forming the outer row on the nasal bone ;
eight moveable latter ones in a second row; three on the mesial
line; eighteen cuter palatines; three moveable bigger ones making
an inner row ; about fifteen small, pointed vomerines, and thirty-
seven fine mandibular ones, with two bigger moveable ones at the
symphysiz. One species.

Gexus VI, THYRs010EA, Kaup, Mureme in the construction
of the fore and hinder nostrils, and presenting no prominent cha-
racter whereby they may be distinguished firom the Murene proper,
except that they possess a more or less complete second or inner
row of pointed palatine testh.

The mumerous species (33) may ba grouped according to the
number of rows of their vomerine and palatine, and by the patterns
which the colours of their bodies assume ;—some are reticulated,
others spotted, others again of one uniform eolour in the upper, or
both above and below,

GexNvS VIL LimaMunesa, Kaup, Abbreviated Mhyrsodeine,
whose hind nostril-tubes project still more than those of Murena
helena.  Ten or twelve nasal teeth, with some searcely perceptible
ones at their bases : three on the mesial line ; palatine teeth hiserial,
but the inner row of six generally defective, sometimes altogether
wanting ; four to six vomerine teeth; mundibulars uniserial, nine
of them taller than the fourteen others.

Head elongated ; snout pointed; front mostril-tubes projecting
over the edge of the lip; hinder ones a little exceeding the dia-
meter of the eye in length.  Dorsal fin commencing at the oceiput.
(ne species.

Gexus VIII. PoLyvraxonon, Kaup, Thyrsodeine, with three
rows of acute teeth on the palatine bones ; fourteen uniserial nasal
teeth ; five or six uniserial vomerine teeth, mandibulars quadri-
serinl anteriorly, biserial towards the corner of the mouth, One
fpecies.



232 ICHTHYOLOGY.

Classifica- GENps IX. CraxxoMurREXA, Rich, (Ffehehvophis seu Netta- dry rows of teeth on the palatine and mandibular bones; the Classificn-
tion—Ma- stoma, Wich, olim.}) Nostrils like Mwrena; face short and de-  longest teeth are on the nasal bone and fore part of the mandible.  tion—Ma-
lacopteri. pressed, but the gape of the mouth extremely wide amd long. Gexus II. Coxgenr, Cuv. Anterior nostrils opening by short lacopteri.

\-—..‘,u-—-’

Body cylindrical, without any vestige of the fold of the skin which
contains the dorsal rays in Murena. Tail compressed and thinner
at the tip, where a few caudn] rays are faintly perceptible. Teeth
slenderly subulate, in broad, dense, coarsely villiform plates,
One species, It is represented by figure 6.

Gexos X. MugENorLENNA, Lactép. (lehthyophis, Less, Rich.
partim.) Finless, like Gymnomurena, but differing wholly in the
teeth, which are slenderly subulate, rather tall, and thinly set.  Vo.
merines irregularly biserial ; nasals, palatines and mandibulars tri-
serial.

Grxvs XI. ]*vrj".u:|[,.{'|.|"|{‘|e=r Kaup. Murmenm, with blunt or more
conieal teeth; vomerines round, pavement-like. Hinder nostrils
fringed; front ones shortly tubular, not projecting over the lip.
I*orsal and anal fins not distinetly percoptible, and the species are
therefore to be distinguished from Gymnemerens by the numerons
rows of vomerine teeth. Six species, most of which are much
spotted.

Gexvs XII Gvuaromorexa, Lacép.  Destitute of fins; blont,
pavement-like teeth on the border nnd mesial line of the nasal
bone, crowded into a spice shaped like the sole of a shoe. Fala-
tine bones rudimentary, supporting small teeth in two or three
rows, Body elongated, crossed by white bands. Two speeics,

GEnus XIIL ArTHALMICATHYS, Kaup., Resembling Moringua,
Lut destitute of fins except at the point of the tail, where there is a
trace of rays. Eyes covered by the skin. Lower jaw thick and pro-

jecting beyoud the snoat. Nostrils short and tubular, the posterior
ones capable of being shut.  Tail nearly equally thick throughout.
Eleven teeth in the upper jaw, the seven nasals being the longest;
five vomerines in one row ; ten or twelve mandibulars. One species,

Gesvs XIV. Unoprervaivs, lipp.  Both jaws furnished with
two rows of fine tecth; the teeth in the outer row being short,
with reflexed points, those of the inner ones straighter and twice as
high; vomerine teeth uniserial, recurved. The only fin is the cau-
dal, seated on the dilating tip of the tail. One species.

Gexus XV. ArreEricurays, Dum. (Cecilia, Lacép. ; Sphage-
branchus, Bloch, Cuv.]) No fins. Snout lengthened beyond the
mandible; gill-openings near to one another, ss in Sphagebran=
chus ; anterior and posterior nostrils tubular. Iody muoch elon-
gated ; tail slender. Teeth acicular and curved, and uniserial on
all the dentiferous bones, One species,

Genvs XVI. PRyMyoTHoNUs, Rich. Founded on a pencil draw-
ing of Dr Hooker's; has an acute snout, projecting a little be-
yond the mandible. Aecute subulate uniserial teeth, not closely set,
Anal aperture near the head, o long even anal with some rays shown
posteriorly united to a radiated caudal; s short dorsal fold also
united to the caudal. Gill-openings lateral, & small hole in the axilla
of what seems to be a small pectoral. Nospecimen of this form has
venched England. [t appears to belong to this place,

Gexus XVIIL Momixaua, Gray. Greatly elongated Muroas,
with the mandible longer than the snout. Tecth distinect, acute, and
vecurved ; vomerines uniserinl, The dorsal and anal fins commence
posterior to the anus, and disappear in the middle of their length,
reappearing and becoming higher than before at the end of the tail.
Three species.

Faminy IIL—ANGUILLIDVE,

Teoth card-like or villiform. Gill-openings lateral. Pectoral fins
conspicunus ; anal and dorsal fing encompassing the tip of the tail,
the former beginning generally at a considerable distance from the
head ; longish oval cyeloid seales lying embedded in transverse and
oblique groups in the skin, so as to resemble lattice-work. No
species have as yet been detected that want the pectoral fins, like
the abrachial genera among the Murenide and Synbranchide. Tha
Aunguillide are wholly or mostly anadromous fishes, some of them
remaining always in fresh water.

Gexus [, AxouinLa. Forty-five species.

FamiLy IV.—CONGERIDUE, Kaup.

A doreal fin renching up to the ceciput; a naked, sealeless skin ;
and, for the most part, a very long tail running to a point, Pec-
torals in some present, in others wanting ; a cartilage in the lips.

Genwve 1. MurexesoX, M'Clell. Snout clongated like that
of a Gavial, whereof the dilated spoon-shaped nasal bone over-
passea the mandible ; the thin lips do not cover the front teeth.
Fore nostrils opening by short tubes near the narrowing of the
nasal bone; hinder ones often pretty remote from them, placed
beneath the eyes. The large eyes placed nearly over the middle of
the jaws. Dorsal fin extending forwards to the base of the pec-
torals ; vomer elevated with a furrow in which the Ligger teeth
stand, and are accompanied by & row of small blunt ones,  Sun-

tubes cloce to the end of the snout; posterior ones before the large
eyes. FPalatine and vomerine teeth slender, but having chisel-
shaped erowns, and arranged in so close n series as to produce an
incisorial edge,  Nine species.

Gewvs LI, CoxaerMUREXA, Koup, Posterior nostril & short
longitudinal elit befure and above the lerge cye, which is over the
corner of the mouth, Teeth flatly rounded in & multitude of rows.
Species three,

GeExUs IV, UrocoNGER, Koup, Anterior nostril not tobuolar;
posterior ones close before the eye like a small slit. A row of slit-
like pores on the border of the upper lip. Tail moch elongated, slen-
der towards the end, and tapering 1o an acute point. Teeth (like
those of Myrus) very fine, and disposed in twoor thres rows ; nasal
and palatine teeth in two rows; front upper jgw teeth boring
through the lips; pectoral small and elongated. Gill-openings very
large, a3 compared with those of other genera in this family. Ouwe
species.

Sectiox B.—Cryptomyeteres.

The olfactory canal, running from the front nostril backwards
through the soft parts to the side of the mouth, opens by the pos-
terior nostril in the white integument within the border of the lip;
in this respect resembling Lepidosiren.

Faminy V.—OPHISURIDUE, Kaup,

(2.} SUB-FAMILY,—OPHISURIN E,

Tail ending in a conical point, that separates the ends of the ver-
tical fins; no caudal fin,

Gexvs I. Leirraxvs, Bleek. No vomerine feeth ; uniserinl
palatine teeth ranged in a crescent; mandibulars also uniserial ;
upper jaw elongated like that of a shark ; mandible extraordinarily
short and round. Fore nostrils under the projecting snout; hinder
ones in the lip beneath the eye, which is nearer the corner of the
mouth than to the point of the snout. Pectoral fins scarcely per-
ceptible. Point of the tail spinous.  One species.

Gexvs I1, CEXTRUROPHIS, Knup. Vomerine tecth uniserial or
sometimes subsbigerial ; nasal teeth beyond the ||u:rint of the man-
dible. Pectoral fins pretty well developed.,  Six species,

Gexvs III. Peciuornis, Kaup, Three nasal teeth, mot im-
plasited out of reach of the mandible ; three on the mesial line, the
foremost two smaller and side by side, Eleven palatine teeth in a
crescent, whose point touches the last of the mesinl nusals; eleven
vomerines ; nineteen mandibulars; teeth generally pointed, short,
and reeurved. No caticular processes on the upper lip. Head
roundish. Pectoral fins very short; dorsal commencing opposite
their bases. One species.

Gexus IV, MicroboxopH1g, Kaap. Very small pointed teeth,
bizerial on the nasal and on the symphysial extremity of the man-
dible. Fins mueh developed. One species.

Gexes V. Cecinorais, Kaup, Biserial teeth near the symphysis
of the mandible, and not elsewhere. FPectornl fing developed and
longer than the rictus of the moath, Fore nostriles shortly tubular,
with a short tag on their under border. Dorsal fin commencing
over the points of the pectorals, (Ine species.

Gesus VI, Opnisvros, Kaup. Hend small; seout slender and
elongated, its point pasting beyond the mandible; gape of the
mouth very wide; eyes near the corner of the mouth; fore nostril
in the middle between the eye and end of the snout, indistinct and
without a tube; and the hinder one rathér on the outside of the
thin lip. The pectoral fin is about half as long as the mouth,

Kasal teeth, five on the border of the bone, and nine longer ones
on the mesial line ; thirteen short and pointed ones on the vomer ;
palatine teeth uniserial, anteriorly, becoming biserial under the
eye.  One species, .

Gexus VII. HErrETorcuTHYs, Koup., Jaws nearly of equal
length; snout bluntish; gape wide; eyes approximating to the
snout; head depressed, so that the eyes are rather more on the
dorsal than lateral aspect; fromt nostril-tubes at the end of the
gnout, and the hinder ones at the commencement of the outer row
of palatine teeth ; between the two there is a small cutansous flap
on the border of the lip. Pectoral fins pretty short. Six nasal
tecth ; from nine to thirteen vomerine ones, Three species.

Gesvs VIIL BrRacHvsoMmornis, Kaup. FEye placed at the end
of the first fifth part of the length of the jaws, or oue of its own
diameters from the tip of the snout; fore nostril-tube extraordi-
narily ehort ; the hinder one a short tube on the inner side of the lip
under the eye; gill-openings very large, and approximated to one
another. Pectoral fins comparatively small. Border of the lips warty.
One species, B, horridus, whose jaws are represented by figure 59,
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water lagoons of the warmer parts of South Awmgrica, Classifica-

Gexvs 1X. ELarsorsis, Kaup, Gapeof the mouth short; snout

tion—Ma- tlongated, obtuse, stretching beyond the mandible ; the short nasal

lacopteri.

N, !

.n'_'\ o

tule wider mt its external orifice than at its commencement ; eye
approximating to the corner of the mouth., Pectoral very small but
distinetly visible. Eody about equal in length to the tail. Nasal
teeth reflex, four in each row, with an odd one in front ; vomerine
teeth irregularly uniserial ; palatine teeth uniserial anteriorly, be-
coming biserial and sub-triserial. One species,

Gexvs X, MysTrRiornls, Kaup. Snout spoon-shaped, its ex-
tremity being dilated ; fore nasal-tube rudimentary, and ir! the
middle of the rostral expansion; eyes over the middle of the jaws,
and though the Jong head is depressed, they are more lateral than
dorsal in their aspect ; gill-openings large and near one another.
Two species,

Gexvs XI. Mungexorszis, Lesaeur.  Head oval; enout not much
elongated ; hinder nostril rather on the outside of the thin lip.
Pectoral as long, or somewhat longer than the long, straight rictus
of the jaws. Teeth all of equal length. Three species.

GrNvUs XII. Ecuiorsis, Kaup, Face short; eyes high-placed ;
fore nostril-tubes short; jaws deeply cleft. Pectoral fins pretty
short, about half the lungl,ln of the oral rictus. Nasal teeth seven
three on the mesial line being the tallest; two rows of vomerines
uniting at their posterior termination, biserinl palatines, interior
row composed of the smallest teeth ; two rows on the mandible,
the outer row being the tallest.  One species.

Gexvs X111, Scyvarornis, Kaup, Teeth all nearly of a size,
divergent ; anterior nostril-tube distinctly visible., Poctoral pretty
well developed.  All the teeth biserial except the nnsals. Two
Bpecies.

Gexnus XIV. LErrormixorins, Kaup., Snout pointed ; tubes
of the anterior nostrils dependant ; posterior nostrils situated be-
fore the eyes on the border of the lips; eyes over the middle of the
oral rictus. Peetorals developed; annl and dorsal fin becoming
higher near their terminations. Two species,

GeEnes XV. Prsoopoxornis, Kaup. Teeth all shortly conical,
more or less blunt ; anterior nostril-tube projecting ; eye approxi-
mating to the corner of the mouth. Pectoral more or less fully de-
veloped, Eighteen species, some of them all of one eolour, sthers
apotted or banded. Eighteen species

Bus-OrpER HI_APDDAL.ESE, "-.’{LTI-I ARTICULATED FIN
AYS,

Fig. 5.
Rhamphichthys Aeillerd

The Gramsoring are apodals, but cannot be associated

with the Eels in the sub-orderof Serpentiform Apodals, owing
to the considerable differences of their organization. Their
Jaws are complete, they are furnished with ribs, and their
fin rays are jointed or branched, in which respect they differ
from the preceding sub-order, the chief point of agreement
being the want of ventral fins. The Gymnotide want also
the dorsal ; but one of the genera has a curious long ray,
which eommonly lies in a furrow along the top of the
rounded back, glued down by mucus. It is named by
German ichthyologists “ peitsche,” or “ the whip,” and is
considered by Dr Kaup to be a representative of the adi-
pose fin on the tail of the Salmonide. One of the most
curious parts of their structure is the forward position of the
vent, which in most of the Rhamphichthi is before the eye
and in these the anal begins between the gill plates, and
extends along the ventral edge of the fish, while the rounded
back is destitute of a fin. Examples of a similar forward posi-
tion of the anus occurs in some other families, but they are
very scarce. The Gymuotide inhabit the rivers and fresh-
YOL. XIL

Guiana, Surinam, Cayenne, Demerara, Guyaquil, Ecuador, tl
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Fig. &7,
Sternarchis Benapartii.

New Granada, and Brazils. The best known species is
Cymnotus efectricus, or the Electric Eel.  This animal has
been well described by Dr Garden of Charlestown, by
John Hunter, and by Humboldt. It is remarkable for the
violence of its electric shocks, which are often so powerful
as to stupify a man or a horse. The researches of Hunter
detected an electric organ in the posterior part of this fish
consisting of four longitudinal fasciculi, which occupy one-
half the thickness of the part in which they occur, and
about one-third of the 11-'hu-I||:— animal. The larger pair lie
above, the smaller below. Each fasciculus is composed of
flat partitions or septa, with transverse divisions between
them. The outer edge of the septa appear in nearly parallel
lines in the direction of the longitudinal axis of' the body,
and consist of thin membranes, which are easily torn ; they
serve the same purpose as the columns in the analogous
organ of the Torpedo, making the walls or abutments for
the perpendicular and transverse dissepiments, which are
exceedingly numerous, and so closely aggregated as to scem
almost in contact. The minute prismatic cells, intercepted
between these two sorts of plates, contain a gelatinous mat-
ter ; the septa are about one-thirtieth of an inch from each
other, and one inch in length contains a series of 240 cells,
giving an enormous surface to the electric organs. The
whole apparatus is abundantly supplied with nerves from
the myelon ; and these nerves are seen coming out in
pairs from between the vertebr. In their course they
give out branches to the muscles of the back, and to the
skin of the animal. In the Gymnote, as in the Torpedo, the
nerves supplying the electric organs are much larger than
those bestowed on any part for the purposes of sensation or
movement. Hunter thinks, however, that these nerves are
more considerable in point of size in the Torpedo than in
the Gymnote. These organs are attached loosely to the
muscles of the back which lie between the larger tasciculi,
and they are immediately connected with the skin by a
loose cellular texture, Humboldt has given a very interest-
ing and lively description of the mode of capturing the elec-
tric Gymnote, as practised in South America, near the town
of Calabozo.

These fish abound in the stagnant pools of that vicinity.
The Indians are well aware of the danger of encountering
the Gymnote when its powers are unexhausted. They
therefore collect twenty or thirty wild horses, force them
into the pools, and when the fish have ‘exhausted their
electric batteries on the poor horses, they are laid hold of
without difficulty. The horses at first exhibit much agita-
tion and terror ; they are prevented leaving the pool by an
inclosing band of Indians, who goad them with bamboos
whenever they attempt to escape.  ** The Eels,” says Hum-
boldt, * stunned and confused by the noise of the horses,
defended themselves by reiterated discharges of their elec-
tric batteries. For some time they seemed likely to gain

2 a
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the victory over the horses and mules; these were seen in
every direction, stunned by the frequency and force of the
shocks, to disappear under water. Some horses, however,
rose again, and, in spite of the active vigilance of the l:!-
dians, gained the shore, exhansted with fatigue ; and their
limbs being benumbed by the electric explosions, they
stretched themselves out upon the ground.” * I remember
the superb picture of a horse entering a cavern, and terri-
fied at the sight of a lion. The expression of terror is not
there stronger than what we witnessed in this unequal con-
flict. In less than five minutes two horses were already
drowned. The Eel, more than five feet long, glides under
the belly of the horse or mwu'e; it then makes a discharge
from the whole extent of its electric organs, which at once
attacks the heart, the viscera, and especially the gastric
plexus of nerves.” * After this commencement, 1 was
afraid that the sport might end very tragically. But the
Indians assured us that the fishing would soon be finished,
and that nothing is to be dreaded but the first assault of the
Gymnotus, In fact, whether the galvanic electricity is ac-
cumulated in repose, or the electric organ ceases to perform
its functions when fatigued by too long-continued use, the
Eels, after a time, resemble discharged batteries. Their
muscular motion is still equally active, but they no longer
have the power of giving energetic shocks. When the
combat had lasted a quarter of an hour, the mules and
horses appeared less affrighted ; they no longer bristled up
the mane, and the eye was less expressive of suffering and
of terror. They no longer were seen to fall backwards ; and
the Gymnotes, swimming with the body half out of the
water, and now flying from the horses instead of attacking
them, began themselves in their turn to approach the shore.”

The electric Gymnote is by no means fierce or voracious;
but its electric organs are the instruments by which it pro-
cures its prey, and defends itself’ against alligators and other
enemies. [t has been several times brought alive to Europe,
and some experiments have been made on its electricity,
which is conducted and insulated by the same substances
as common galvanism. So common is the Gymnotus in
some parts of South America, that, in the neighbourhood
of Uritucu, a route at one time much frequented has been
entirely abandoned, in consequence of the necessity of ford-
ing a stream, in which many mules were killed every year
by these subaqueous electric shocks.

The genus Steraarchns of Schneider was o denominated
from the anus being near the sternum. The Gymnarcius
nifoticus is named in Arabic * Del e far.”

Sve-OrpER IL—APODES ARTHROPTERYGIL.

Dir Kaup, for the reason stated in the text, has separated Gym-
notus from the SBerpentiform Apodals, and associated it with Ster-
narchis and its allies, forming a group placed by him next the
Malacopteri abdominales, but the want of ventrals necessitates
its separation as a sub-order.

Faminy L—GYMXNOTIDE,

Eel-like, the back round, and without fins; pectorals; largely
developed anal fin, extending either to the point of the tail, or leav-
ing the extremity free; with or without testh on the pre-maxil-
laries, mandible, and palatines; no teeth on the vomer; scapular
arch attached to the head ; from the fifth vertebra onwards distinet
ribs encompass the belly, and in many species are perceptible
through the skin; stomach ceecal ; panereatic caeca ; ovisacs pouch-
shaped, and their outlets different from those of the Eels; vent
and the genital papilla behind it on the coracoid bone, or still
farther forward towards the middle of the mandible.

The small fore-bladder under the second, third, and fourth ver-
tebre is pyriform or heart-shnped, and is double; the outer one
being thick, white, and easily torn; the inner one transparent,
filled with a gelatinoas fluid, and swimming leose in the outer one.
This bladder is attached to the aconstic bones of the skull, and is
eonnected by a fine chord with the simple posterior or ordinary
awim-bladder, which chord divides, and with its fellow is attached
to tha stomach. The anterior double-bladder closely resembles

that of the Catastomi (which is followed by two or three ordinary
swim-bladders), belongs to the organ of hearing, and corresponds
to the membranous labyrinth of the higher mollusks.

Genvs I Gyuxorus, Linn.  Stin entirely soft, and destitute of
seafes.  Only one species is known, which resembles Caropus in the
cenformation of the head, position of the nostrils, and dentition ;
but the anal fin reaches the point of the tail. Head oval, flatly de-
pressed; mouth not opening quite as far as under the eves, fur-
nished with broad lips of equal length ; fore nostril a small tube
in a bell-shaped superficial depression above and towards the end
of the lateral lip; hinder nostril distant about the dinmeter of the
eye from the first one, behind and above it. Longitudinal and trans-
verse rows of pores in cup-shaped depressions on the top of the
head ; also a row on the mandible; lateral line indicated by a row
of distant pores.

About fifty pointed teeth on the upper jaw, and sixty on the under
one ; a second row behind the middle of the upper ones of about six
teeth ; along the symphysis of the mandible two short rows, each
with two toothlets, Vomer, roof of the mouth, and tongue furnished
with lateral, projecting, dentated membranous edgings.  Vent be-
fore the gill-openings ; behind it & small orifice and a small, slen-
der papilla, Pectorals and anal fin enveloped in a thick skin which
conceals the rays.  One species.

GeExvs I1. Cararvs, Mill. and Trosch. (Carapus, Cuv. partim. )
Broad, depressed, fattish snout; o row of pointed tecth; scales. No
eaudal fin, Fore nostril u short tube in a noteh near the corner of
the mouth; hinder one before the eye, open and distinct; eyea
ghining throngh the skin ; five bromd, flat branchiostegals; anal fin
extending almost to the end of the tail ; under lip longer than the
upper one, Scales of the back and lateral line of equal size. Two
species.

Grxus [11, 8TErxoryous, Mill. and Trosch. Card-like teeth
in numerons rows ; small mouth. Body and head compressed ; head
short 3 small juws; occasionully traces of card-like palatine teeth.
Tail slenderly prolonged, without acandal fin. Scales of the lateral
line mostly larger than the others.

This genus has the aspect of a Fierasfer. Four species.

Fig. 68

Rhampkichthys Artadi.
Gexus IV, Ruamenrcnrays, Mill. and Trosch,. A small
mouth; no teeth; snout more or less tubolarly elongated, and
provided with small pores; nostrils not tubular, Head and body

compressed, and with an exception scaly. Anal fin long, but leaving
the end of the tail free.

The species divide themselves into two gron

1. Bnout short; largely developed genital papilla. Anus behind
the third part of the head ; and anal fin commencing at the point
of the pectoral. Two species.

2. Anus under or before the eye, and the anal commencing before
the gill-opening. Seven species.

Fig. &0,
Sternarchus oryrhinehus.

Gexus V. BTERNARCHUS, Bchneid. Having a small normally
formed caudal in. A crowd of testh on the pre-maxillaries, and
two rows of recurved ones on the mandible ; no tooth on the sym-
physiz. Head and body laterally compressed, the former naked, the
latter scaly. Im the middle of the dorsal surface of the tail an elas-
tic ray, which, in the living fish, lies in a farrow and is kept firmly
there by the dermal mucus (this ray is homologous with the fleshy
fin of the Salmonide); anus before or under the eye; eye shining
through without a lid. Nestrils like small pores. Four branchi-
oategals in the gill membrane. Three species,

Classifica-
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Sun-Orper IIL—MALACOPTEROUS ABDOMINALS.

CLUPEQIDS OR HERRING FAM.LY.

The species of this family are so numerous, and many of
them are so much alike, that much confusion prevailed
respecting those described by the older authors and the
many nominal ones recently introduced into our lists by
modern ichthyologists who were not in circumstances that
enabled them to profit by the examination of specimens
preserved in rich museums. M. Valenciennes has thrown
a flood of light into the darkness that previously existed ;
and it is on his labours that we almost solely rely in our
notices of the families deseribed in the Historre des Poizsons,
subsequent to the death of his illustrious predecessor,
Baron Cuvier. He has made use of the varieties of den-
tition, so great in this family, to characterize his groups ; also
of the position of the ventrals and of the length of the anal.
The comparative length of the mandible has also been taken
into consideration by him ; in most it projects beyond the
snout ; a second group is characterized by the snout, owing
to the elongation of the nasal, projecting beyond the pre-
maxillaries ; which, then, instead of crossing the upper edge
of the orifice of the mouth transversely, descunJ on the
sides. In some, the maxillary is prolonged far beyond the
corner of the mouth. There are diversities also in the fins :
in certain species the anal and caudal are united ; and in
some, a greater or smaller number of the rays of the pec-
toral are prolonged into slender-jointed filaments ; others
again have the anal and caudal united, while the form of the
mouth varies. We can notice onlya few of the species of
this family.

Clupea harengus, Lin. (The Herring.) The investiga-
tion of the habits of this fish has not received that attention
which its importance as an article of food to the inhabitants
of this country demands ; and there are several circum-
stances respecting its economy which still require farther
examination. It is generally believed that the Herring in-
habits, in winter, the depths of the Arctic Ocean, or other
seas in northern latitudes, and that during the rest of the
year it makes migrations southwards. In summer and
autumn it appears on the north and west coasts of Europe
in immense shoals, and about the same season it arrives
at some parts of the coast of America and Asia. It has
been supposed that those coming from the north divide into
two detachments, one of which proceeds along Newfound-
land to America, the other along Norway to the south of
Europe ; and that one subdivision of this second detach-
ment goes up the Baltic, while the other proceeds along
Great Britain, Ireland, Germany, and France, as far as the
western coast of Spain.

This is the description of the annual migrations of the
Herring given by Pennant ; but some doubts have been en-
tertained as to its accuracy, from the circumstances,—1s,
That while in some places the Herrings do not make their
appearance for years, in others they are taken in abundance
all the year round; and, 24, That they have never been
observed on their return northwards., Other naturalists
suppose that they come merely from the deep into shallow
water during the spawning season, and that in so doing
they do not make any very lengthened journeys., In truth,
we are not as yet furnished with sufficient data to decide
the question; but, in the meantime, we do not feel in-
clined entirely to reject the generally received opinion,
that the Herrings migrate from north to south in summer
and autumn. '

In migrating, the Herrings proceed in vast troops,—so
great, indeed, that the sea is sometimes covered with them
for miles, and that they have even been known to be
stranded or crushed in immense quantities in confined
bays, or when thrown by the wind or by currents upon

the shore.
sometimes for days, by one or two males.

235

The shoals are said to bz generally preceded Classifiea-
The largest tion—Ma-

generally go first, to act in some measure as guides; and lacoptari.

as they proceed onwards, immense numbers fall an easy
and unresisting prey to rapacious birds, or to their own not
less rapacious kindred of the sea.

It is menerally believed that the Herrings captured far
north are larger, fatter, and of a better quality than those
of the south; and for this reason, in the month of July, our
fishermen go out to meet the shoals as far as Orkney and
Shetland. The greatest number are taken on the coasts
of Norway and Sweden, in the first of which countries it
is said that about 400 millions are taken in one year, and
sometimes 20 millions in a single fishery. The inhabitants
in the neighbourhood of Gothenburg, in Sweden, take as
many as T00 millions in a year. Herrings are fished also
in great quantity in this country, Germany, France, Hol-
land, the United States, and Kamtschatka.

The average size of the Herring is stated to be about ten
inches. According to Dr Knox, the females are consider-
ably larger than the males; the largest female he found on
the east coast of Scotland measuring eleven inches, the
largest male nine inches and a half. It does not appear to
be precisely known at what age they attain their full size.

Considerable doubt has at all times prevailed regarding
the food of the Herring. They were generally stated to
live on small erabs and fishes, and on a minute crustaceous
animal named by Fabricius Astacus harengum. But this
was chiefly matter of supposition ; for most practical fisher-
men described the stomach of the fish when in good state
as quite empty, or, at most, as containing a little brownish
mugus ; and it has appeared difficult to reconcile the fact,
that it is when the stomach appears thus empty that the
fish is in itz best condition, viz., fullest, with the finest fla-
vour, and most capable of keeping,—with the notion, that
when it appears upon our coasts it has quitted its natural
feeding ground, and has been longer and longer in a state
of starvation the more southern the latitude in which it is
found. Dr Knox's interesting observation, that the prin-
cipal food of the Salmon and Vendace consisted of minute
crustaceous animals, led him to examine carefully with the
microscope the brownish matter contained in the alleged
empty stomachs of the Herring; and he then formed the
opinion, that this matter consisted of the debris of a very
minute entomostracous animal.

It is well known that the Herrings caught upon the east
coast of Scotland are much inferior to those taken on the
west coast, and more particularly to those of Loch Fine,
and other lochs of Argyleshire. Dr Knox states that the
Herrings taken near the Firth of Forth in July are foul, or
are engaged in spawning, while those of the west coast, in
the same season, have the organs of reproduction very
slichtly developed ; and he conjectures that that species
of crustaceous animal which forms their appropriate and
most favourite food may exist abundantly in the bays on
the west coast of Scotland, and either not at all, or not in
sufficient quantities, along our eastern coasts. It appears
to be ::hielflly after these fishes have been absent for some
time from their proper feeding places that they eat marine
worms and small fishes; and when so feeding, they lose
much of their flavour, and run rapidly into putrefaction
after being captured.  The time of spawning seems to vary
considerably, both in the same and in different districts ;
s0 that we may have spring, summer, and autumn herrings,
as we know they have in some parts of the Baltic. Dur-
ing the spawning season they are seen to rub their bellies
against the rocks or sand. As many as 68,606 eggs have
been counted in one female, The young do not accom-
pany the larger herrings in their migrations. M. Valen-
ciennes, after reviewing many facts collected by different
ohservers, comes to the conclusion that the Herrings are
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very extensive fishery on the coast of Sumatra, for the sake Classifica-
of its roes, which are salted and exported to China, the dried tion—>Ma-
fishes themselves being sent into the interior of Sumatra, Iseopteri.
The fish is named “ T'ribu” in the Malay tongue, is about ="
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tion—Ma- tlieir eggs at the bottom of the sea, sometimes on sand,
Incopteri. cometimes on naked rocks, occasionally in sub-marine

meadows, in the eddies of currents, at the mouths of rivers,
or in the sea far from the shore where the water is tranquil.
They change their places of resort, oceasionally wholly I‘.IF_:-
serting their former haunts.  For a full account of what is
known of the economy and habits of the Herring and its
fisheries, we must refer to the Histoire des Poissons (Cuv.,
and Valen.), vol. xx., and to the article on FISHERIES in
this Encyclopedia. The Herring fishery of France, carried
on by the inhabitants of Normandy, dates as far back as a.p.
1080, according to documents still preserved. That of Eng-
land lias been traced to a still higher date ; it is named in the
records of the Monastery of Evesham as a source of revenue
in 709 A.p.; and in the annals of the Monastery of Bark-
ing, the tax levied upon it is called Herring-silver. In Ice-
land the Herring fishery seems to have been so important
atan early age, that the word sild (Herring) enters into the
composition of the names of many mountains in that island.
Harengula sprattus, Valenc,, is the Sprat, so abundant on
the English coasts at certain seasons, and from its cheap-
ness is an aliment that serves to vary the diet of the poorer
classes. It isthe Spratté-sild of the Danes, many of whose
sea-terms and names of fish and implements for fishing, have
heen preserved with slight alteration in the north of Eng-
land and Scottish lowlands. A second species is named
Blanguette by the French in the Mediterranean, and is so
like the Sprat that most ichthyologists have confounded the
two. Rogenia alba, Valene,, is the renowned * White-
bait™ with which onr ministry always regale themselves
after winding up their parliamentary labours for the session,
Mr Yarrell's able account of it exhausts its history, and need
only be referred to here.  Alfausa vulgaris, L'Alose of the
IFrench, and the Shad of the English, Ausonius of Bor-
deanx, who flourished A, 380, in his poem on the Moselle,
mentions the Shad as the food of the common people—
“ Btridentesque focis opsonia plabis alansas.”

Alawsa pilchardus, the Pilchard so plentifully canght in
its season on the Devonshire coast, and consumed by the
inhabitants of that county in pies, in which the heads of the
fish protrude through the crust, to denote the nature of the
contents. It is the Sardinia of the Spanish peninsula and
Mediterrancan Sea, and the Ceilan of the French fisher-
men. [Its fishery is important to the inhabitants of the
south of England, Brittany, Portugal, and Gallicia. At
5t Yves in Cornwall, 250,000 have been canght in a single
draught, and few who have visited Lisbon but must have
admired the fleets of sharp-built latine-sailed boats, named
“Bean-cods,” issuing from the Tagus, to carry on a fishery
so invaluable to a Koman Catholic population.

Fungraulis encrasicholus, the Anchovy, is another cele-
brated member of this family, very plentiful in the Mediter-
ranean, and found on the coasts of Greenland, Jutland, and
the Baltic; it is occasionally caught in the Irish Channel,
but is rare on the English side of the British Channel,
though it has been taken, according to Mr Yarrell, on the
Hampshire coast, and on Dagenham Breach below Black-
wall.  Formerly it was more abundant in the British seas,
and several acts of parliament passed in the reign of Wil-
liam and Mary regulated its fisheries. It wasalso a century
ago plentilul on the coasts of Brittany, though by no means
50 NOW, !

Under the head of Fisneries the statistics of the deep-
sea fisheries of Great Britain are fully entered into, and their
oreat importance as a branch of national industry shown in
detail. There are, however, wide fields for the employment
of British capital in the East, where the supplies are inex-
haustible, and the demand in the China and other markets
exceedingly great.  Coilia Playfairi is represented by fig.

18 inches long, and between fourteen and fifteen millions
are caught annually with very rude tackle.

Another of the Herring tribe, the Engraulis Brownii, is
exceedingly numerous at all seasons in the Straits of Ma-
lacea, and at the mouths of the Ganges. From it a delicious
condiment named * [ted fish” is prepared by adding vinegar
made of the juice of the Cocoa palm, ginger, black pepper,
and powdered red-rice to the salted fish. Dussumicra
aente and Clupeonia perforata, also members of this family,
are taken at Penang, and brought to table under the deno=
mination of * Sardines.” They are said to have a delicate
flavour ; but the Meletta venenosa, which occasionally
visits those seas in shoals, is poisonous, and has produced
death when eaten by mistake for the * Sardine.” The
poigonous fish has red eyes. These facts are from Dr Cantor,
whose work on the Malayan fishes goes more into detail.

Bup-ORDER 1Tl —ABRDOMIN ALES.

Famity .—HETEROPYGII.

Tellkampf characterized this family from the blind fish found
in the Mammoth Cave of Kentucky, Amblyopsiz speloas. It is dis-
tinguished from the other Physostomi abdominales by the position
of the vent on the throat before the ventrals, and small eyes
covered with skin; it possesses no accessory gills, no adipose dor-
gal; a simple swim-bladder ; a emecal stomach; and panereatic
ceca.  The very forward position of the anus occurs in other fa-
milies, notably in Gymnotide, also in several of the Tenicide, and
Lophiide. Dr Wyman, on examining the fish, could discover no
ocular speck, buta pretty large optic nerve. Agassiz is inclined
to consider the Amblyopsis a8 an aberrant form of the Cyprindda,
but until he has investigated its embryology be reserves his deci-
sion,

Gexvs [ AmpLyorsrs. Characters those of the family.

Gexvs [I. CRovooassTeER, Agassiz.  Habit that of Amblyopsir,
But it has eyes; it has likewise a guttural anus, but wants the
ventrals wholly. Thers are two horn-like processes on the snout.
One species, O cornutus,

Faminy [L—APHRODEIRIDE, Bon.

"This family. founded on a single species, is placed by the Prince
of Canino in the opder of Heteropygii, eomprising Amblyopsis also.
Both agree in the guttural position of the anus, but M. Valenci-
OTineE l:l]_u.cl:s Aphirodederes among his "ercoids, near Pomotiz, The
characters of the family are those of the genus.

GENUS [ APRRODEDERUS, Lesueur. Scaly Acanthoprerd, with a
single dorsal on the summit of the fusiform body ; pectorals and
subbrachial or abdominal ventrals ; anus befora the pectorals, under
the gill-openings ; branshiostegals six, Nospine in the ventrals; a
spinous point to the operculum, and crenatures on the suborbitar
gcale bones, Seales ctenoid. Stomach very small, siphonal, gut run-
ning forward from the anal fin in a canal among the muscles of the
ahdomen to the anus, which opens just behind the edge of the bran-
chiostegal membrane. Air-bladder large, simple, with round ends.
Milts communicating with the anal opening by a long canal which
follows the intestine. One species. Lake Pontchartrain,

Faumiry III. CLUPEIDE, Valenc.

Sealy fishes, without an adipose fin. Body generally elongnted
and very much compressed; belly thin and trenchant, frequently
denticulated by the edges or points of a series of dermal bones.
Hcales always present on the body, but eazily detached. Nospinous
rays in the fing; ventral fins nearly in the middle of the body ;
dorsal fin always eolitary ; moderately long pre-marillary bones con-
jﬂ'll'll.!l] with the mazillaries to form the upper border of the mouth
(this character they possess in common with the Selmonide); maxril-
lary composed af three picces easily separated,

Gill-openings very lnrge; rakers of the branchial arches long, and
projecting towards the mouth ; no accessory gills present. Ribs long,
and with their epipleural spines very slender ; the latter divers-
ing from the parapophyses and neurapophyses of the vertebrie, ns
wall as from the ribs; pointsof the ribs connected with the dermal
peseons scales on the edgeof the belly. Stomach emenl, often fleshy ;

17T, Tilu. Alfcusa toli {(‘ln‘. and 1‘n'-::tl.jl 15 the .uubje{:l of a pyloric ceca numerous and long. Owva (roe) very numerous, and,
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near spawning time, oceapying much space in the belly, az do
alzo the male organs (melt).  The air-blndder is always large, and
has a slender tube by which it communicates with the apex of the
eweal cone of the stomach, or in some species with the dorsal side
of the stomach or esophagus; sometimes the air-bladder divides
into two long conical processes posteriorly, but this is rare; in all,
its anterior end is simple and generally pointed, and does not pass
before the centre of the first spinal vertebra, nor are there any
ossicles intervening between its point and the acoustic capsule, as
in the Carps ; neither has the air-bladder of the Mupeide any com-
munication with the interior of the skull.

ANALYTICAL TABLE OF THE CLUPEID.E (Dum.)

Mouth large.
Anal separated from the caudal.
ENCRASICHOLUS } 12
or ENGRAULIE |
OpoxTooNATHUS 14,

Ventrals conSpietous ..., e cuanunmnn {

Ventreals none, or scarcely visible......

Anal coalescent with the cawdal, e COTLIA 13.
Mouth of moderate size, or small.
Teceh wisible on the Jaws.
Tecth on all the oral bones, ............ ROGENIA 6.
Te:::'luﬁn the upper jaw and mandible { CLUPEA } 1.
Teeth on l.l‘l..{!' upper jaw, mandible, and Kowata { 0.
PrErFEOIdE. e e e mnana s saan
Teeth on the tongue only MELETTA 10.
Teeth on the tongue and palalingg.......... SPRATELLA 8,
Tecth on the tomgus and prerygofds.. ..... CLUPEONIA .
No reeth on any of the oral bones.
Dorsal with all the rays connected..... ALAUSA 1L,
Dorsal with'one isolated ray............ CHATOESSUS 15.
No teeth on the vomer, nor jaws, bul on {S.iRD[NELLﬁ ] a
the other Bones .. .cooviranmnnmssasiinamias
No reeth on the vomer only.
Anal short, far back.....occccnnmensene: HARERQULA 3.
Anal long.
o e R R R R PRISTIGASTER 5.
Feéntrals prosent....ccncveiossomnnmsns  PELIANA 4.

Gexvs I, Crupes, Cav, Small pre-maxillary teeth ; crenatures
on the maxillary so fine as to be discoverable rather hy the touch
than by the sight; fine teeth also on the symphysial portion of the
mandible which projects farther forward than the upper jaw ; a
longitudinal band of lnrger teeth on the vomer ; o similar one on
the tongue ; two or three very small deciduous tecth on the external
eidge of the palatines, Body elongated ; back roanded ; belly more
or less compressed or trenchant according to the size the roe or
melt has attained, Sixteen species,

Gengs [T BarmiNelta, Valene. Teeth on the palatines, en-
toptervmaid, and tongus; none on the vomer, pre-maxillaries,
maxillaries, or mandible. Specific characters derived from the
forms of the gill-cover or other external part. Seven spocies.

Gexvs [11, Harexavia, Valene,  Tecth on the jaws, tongue,
palatines, and entopterygoids ; no vomerine tecth,  Ten species,

GENUS LYV, PELLOoNA, Valene, Dentition of Harcnpu.fn. de}-
very much compressed. Ventrals before the dorsal; anal long
and low; edge of the belly strongly denticulated. Pectorals pointed,
their first ray strong, though jointed, and long.  Sixteen speeies,

Gexvs V. PrisTicaster, Cav.,  Apodal Pellene.  Air-bladder
various : large and forked behind in some species.  Four species,

Gexvs VI, Rooexra, Valene. Teeth on the vomer, palatines,
entopterygoids, and tongue; teeth also on the jaws, but scarcely
visible,

Gexps VII. CLUPEOXNIA, Valenc.
topterygoids only ; jaws, vomer, and palatines edentate.
gpanics.

GeEnvs VIIL SrraTELna, Valene,
tongue only. Two species,

Gexvs IX. Kowara, Valens, Teeth on the jaws and entop-
terygoids only ; none on the tongue, vomer, or palatines.  Form
of Spratells.  Two species.

GExvs X. MELETTA, Valenc.
no other teeth. Ten species,

Gexus X1, Arnavsa, Valene. Teeth on the jaws deciduous and
very small; no other teeth; a motch in the upper jaw. Alr-
bladder simple, pointed at both ends, and not extending before the
third vertebra ; air duct enuring the conical point of the ewcal
stomach, Twenty-two species,

In the preceding genera the mandible is longer than the upper jaw.

Gevvs XII. Exoravris, Valenc. Mouth large, snout pro-
jm‘:‘ng. Nasal bone advancing before the jaws, concealing the
small pre-maxillaries ; maxillaries slender, not prolonged behind the
mouth ; vomer, palatines, and entopterygoids narrow, sustaining

Teeth on the tongue and on-
Five

Teoth on the palatines and

A rough band on the tongue;

teeth sometimes very small. Gill-openings Iarge.
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The species (lassifien-

may be divided into two groups, by the elongation of the upper ray  gion—Ma-
of the pectoral, or by the absence of that character. Twenty-three lacopteri,

species,

Gexvs XIII. Cornia, Gray.
ends passing the gill-ﬂlmlli.ng. Dorzal far forwarnd; upper rays of
the pectoral prolonged into slender filaments, and divided nearly
to their base. Tail gencrally much compressed and tapering to a
point, with a long low anal united to the eawdal : thers is an ex-
eeption to this character in a species which has the tail abbreviated,
and the candal wide and rounded. In other respects the genus
corresponds with Engrawlis. Six speeies.

Gexus XIV. OponToaRATHOS, Lac, (Frathobolus, Bchn.) Body
greatly compressed ; belly trenchant and very strongly denticus
Inted, from the throat to the anus. No ventrals; dorsal very small,
far back on the tail ; anal very long and low, extending to near the
forked caudal ; pectorals moderately long.  Mouth small ; mandible
passing the upper jaw, which is truncated, with the small pre-max-
illaries lying transversely ; maxillaries long, wide in the middle,
projecting backwards beyond the mandibular joint. Teeth on the
jaws, palatines, entopterygoids, and tongue; none on the vomer.
One gpecies,

Genvs XV. Cratiessos, Cav.  Mouth emall, edentate ; pre-
mazillaries small, with a medial notch which receives the sym-
physial apex of the mandible and a fibrous lip, that runs backwarda
from it along the whole edge of the maxillary, the latter articulated
to the nnsal behind the pre-maxillaries ; first branchial arch uniting
nbove the pharynx with its fellow, and sending o curious pectinnted
branch forwards beneath the roof of the mouth. Body in general
high, oval, and short; belly strongly denticulated. Peetorals and
ventrals small; first ray of the dorsal frequently prolonged. Bto-
mach muscular; pylorie cseea very numerous, united by cellular
tissne into a glandular mass, which fills great part of the belly ; ova
not inclosed in & sac, but dropping into the gencral cavity of the
abdomen. Twelve species.

Gexrs XVI. AMBLOGASTER, Blecker. Small pre-maxillaries;
the maxillaries constituting most of the upper half of the mouth.
Body elongated, compressed; belly rounded, without serratures.
No teeth. Head naked above ; eyes half covered by a membrane ;
cheeks venous ; five branchiostegals, Indian Ocean,

BALMON FAMILY.

The progress of Ichthyology in the last half century has
been rapid, as might be expected of a science which had
been previously greatly neglected, but whose importance

was at length acknowledged. The old generic groups of

fishes were first characterized as families, and afterwards
having, by the discovery of new forms diverging more or less
from the characters of the typical species, and having,
moreover, been found in many instances, by the more
correct investigations into their structure that were insti-
tuted, to include heterogeneous assemblages, were broken
up into several genera, families, or even into groups of a
higher order. The genus Salmo of Artedi is an example
of this. That ichthyologist included in this group all fish
which have from twelve to nineteen branchiostegals, teeth
on the jaws, and a dorsal standing over the ventrals, with
an adipose fin on the tail. Linneus modified this classifi-
cation somewhat, and at length three great families have
grown out of the single genus Salmo, one including all
the Salmonoids, with the cheeks or the whole head covered
with scaleless integument, being the group comprised in our
table under the name of Salmonide, The Characing, a
second family of fishes formerly associated with the Salmon,
is characterized by the small number of its branchiostegals,
a very small mouth, great variety of dentition, almost always
in many rows, but rarely with any on the tongue, and with
a divided air-bladder. The Seopelide is the third family of
this stock, being distinguished from the others by the
maxillaries not forming part of the orifice of the mouth,
Some smaller detachments have also been made, as the
Erythrinide and Macrodons,

Sadmo, Cuv. The fishes which constitute this genus
are of great importance, and are by far the most esteemed
and valuable of all those which inhabit the fresh waters.
The value of the fisheries, with the number of men en-
gaged in them, is very great, and the expense of the mate-

Maxillaries large, their posterior &
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riake which are employed in the capture of one or two
species is immense. In Britain they are mostly consumed
in the great towns, either in a recent or prepared condition,
In the north of Europe and America numbers are salted or
otherwize cured for exportation,

The male fish has the nose elongated and the under-jaw
hooked during the breeding season. The silvery colours
change to gray and red. The species inhabit the sea and
fresh waters. Some tlli;_{l‘.‘lh‘r at the bﬂ.‘ﬂ“ng season ;3 all
spawn in shallow streams, and both sexes assist in forming
the spawning bed. They inhabit Europe, Asia, and Ame-
rica. At the commencement of the genus stands,—

Fig. 70,

Sainwe palar,

Salmo salar, or common Salmon, a species which like-
wise occupies the foremost place in the estimation of both
sportsman and epicure. The Salmon is a fish of great cle-
gance, combining a form fitted alike for strength and swift-
ness 3 and its depth and thickness, while in good condition,
are s }:ru'u:rﬁ{mul] 1013 il.q |Qri1_,r‘t|'| as at oncee o convey the
idea of a pleasing symmetry. The body above is of a rich
bluish or greenish gray, changing below to silvery, sprinkled
above the lateral line with rather large sub-cruciform black
spots, a few of which at the shoulders generally extend he-
low the line. The characters which il'L.-'-lin:r_fu'l.-il't it from its
British congeners are the different form of the opercular
bones, which show a rounded outline to the posterior edge
of the gill-covers, the longest diameter of which to the nose
would be in a line through the eve, while in all the other
Britizh 'tl'l.ixl_';ru.tut‘:,' .laiwurll's the zame line would [rass much
below the eve. The black inner surface of the pectoral fin
is nearly a constant mark. The tail is forked in the young
state, but fills up to a nearly square cutline in the adult.

I]_I‘.I'IH COTNITN0N H:I]l“[]]l ;I]h:lhi.'ﬁ tl][f SEs ;lﬁllll](l (;’r‘_‘“t
Britain, and extends to the north of Europe and to Asia.
It generally delays entering the rivers in great numbers
until the streams become somewhat swollen by rains,
although in the larger rivers there may be said to be a
limited daily run.  When the flood has fairly mingled with,
and to a certain extent has saturated the estuaries, the rush
of fish is often very great, especially if there has been a
continued tract of dry weather. In the latter case they col-
lect at the mouths of rivers, and are seen and often taken
in vast numbers; but they do not then attempt an ascent,
deterred perhaps by the clearness of the stream, or by some
instinctive feeling that the water would yet be deficient to
carry them through.  As the fresh approaches, however, an
increased activity may be perceived ; and, as far as we can
judge, the change is probably indicated by the nostrils re-
ceiving a sense of the mixture of the waters, by means of
the large ramification of nerves with which they are sup-
plied ; and to this same sense may perhaps be attributed
the singular fact of the greater proportion of Salmon return-
inz to the YTy streams in which t]'lL*:.' were 51:111.1.11&-:1. The
fish, on entering the river, rush forward as long as the flood
continues, seldom resting in their course during the time
that the water continues discoloured.  From ten to twenty-

five miles daily is the rate, as far as can be ascertained, at
which they are supposed to travel.

Classifica-
tion—Ma-

In their more lengthened courses, where the rivers are lacopteri.

deeper and the interruptions less frequent, the rate at which
Salmon travel is probably more rap'u!l. Our common kind
( Salmo selar) makes its way by the Elbe into Bohemia, and
through the Loire as far as the environs of Puy, in the an-
cient Velay. We also know that it works its way up the
Rhine, and visits a portion of the rivers of Switzerland, al-
though the irresistible torrent of the Falls of Schaffhausen
prevents itz ingress to any part of the basin of the great
Lake of Constance. It is an entire mistake to state its oc-
currence in the Persian Gulf, and equally absurd to say
that, unrepelled by the gloomy terrors of a subterranean
journey, Salmon from the Gulf, adorned by the fanciful Per-
sians with rings of gold and silver, find their way into the
Caspian. The non-existence of the supposed communica-
tion, is of itzelf a pretty sufficient barrier, even did no other
exist in the laws of nature, and were light and atmospheric
air dispensable. M. Valenciennes states that it belongs not
only to France, England, and Germany, but to Schleswig-
Holstein, Mecklenburg, Scandinavia, Iceland, and Green-
land. It exists also in Labrador and Canada, and down the
American coast to the Connecticut River, in latitnde 4147 ;
and either it, or a species so nearly allied to it as not to
be distinguishable except by close comparison, abounds in the
Arctic Seas washing the northern shores of the American
continent. It does not frequent the rivers falling into the
Mediterranean, though Dr Davy informs us, on the autho-
rity of an intelligent observer, the clerk of the market at
Malta, that a stray Salmon was once canght at that island,
and brought to the market for sale. During nine months
residence at Constantinople Dr Davy paid frequent, almost
daily visits to the well-supplied fish market of that city, but
never saw either Salmon or Trouts among the great variety
of other fish that were there for sale.

In onr lower and clearer waters, however, they travel at
a much slower rate than that above alluded to—resting for
some time in the pools by the way, and now and then
taking a regular Zie in some chosen spot, which they will
return to ll:ﬁl:.' as ltmg as the river continues unfitted for
their progress.  Upon the least aceession, however, to the
water, either directly or from some swollen tribmtary, they
are again upon the alert; and it is often felt by them
several hours before the guickest or most experienced
human eye can perceive a rise upon the river. Having
ascended to a considerable height, they remain more sta-
tionary, and proceed more slowly with the subsequent floods
till the spawn increases in size. This increase, if not in-
fluenced 'E:r:.', iz at least so conmected 'I.'I.'ith, the commence-
ment of the colder weather, as then to proceed at a more
rapid rate.  As the spawn advances, the symmetry of the
form is disfigured ; the female becomes disproportionatel:
large, the colours lose the brightness of their silvery tints,
and become dull and gray. The male becomes thin upon
the back, the nose elongates, and the under jaw turns up in
a large and strong hook, which enters a hollow in the nose
before the pre-maxillary bones. The colours and mark-
ings become brown and red, those on the head and gill-
covers being particularly brilliant, and disposed in lines
almost like the marking of a Sparus.  In this full breeding
dress the male and female seek some ford or shallow stream,
and commence to excavate a trench or furrow (chiefly by
the exertions of the female). In this the spawn is depo-
sited, and i|1|||r{rgll.'llf_'l1 at the same lime, anl ﬁllall}' covered
with gravel by the exertions of the fish. The furrow is
generally from six to nine inches in depth; and when the
spawn has appeared to be covered beyond that depth, this
has occurred from some other circumstances—such as the
stream or floods having carried downward additional masses
of gravel, &e.  After this great effort has been accomplished,
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Classifiea- Doth sexes are reduced to a state of remarkable emaciation.

The elongated nose, and hooked jaw, and brilliant colours,
arg almost immediately lost; the old scales are cast, and
the fish retire to some pool to regain their strength and
complete their new clothing. They finally redescend to
the sea by easy stages, where their former condition and
silvery lustre are regained, their strength invigorated, and
all their functions so repaired as to enable them ere long to
renew their visit to the flowing streams, again to multiply
their race.

The ova continue covered by the gravel during the win-
ter, and begin to vivify from about the end of March to
the commencement of April. The fry remove from under
the gravel when nearly an inch in length, with the ovam
still attached ; and at this period, if the spawning bed or
furrow be turned up, it will appear in motion. We refer
to the article Fisueries for the details of Mr Shaw's
observations, which prove that the young fish or Parr
may remain a full year in the fresh water. On the eve
of descending to the sea, the Parr assumes a wmare
brilliant dress and becomes a Swolt. At this time it
is from four to six inches in length, of a greenish gray
above, silvery below, the scales extremely delicate and
very deciduous.  From the time the Smolts reach the sea,
for two months or ten weeks, we lose sight of them, and
can only infer their growth from the fact, that after the
lapse of that period we find them again ascending the rivers
with a weight of from two and a half to four pounds. They
are then known under the name of Gilse or Grilse ; and
their size, as they ascend from the sea, increases with the
advance of the season. The Grilse which thus ascend
spawn during the ensuing winter, and are then entitled to
the name of Salmon. Descending in a weak state (as be-
fore mentioned), they return again in the summer of the
following year, as fish of from ten to fificen pounds weight,
according to special circumstances. A third year wonld
still increase their weight, as would several ensuing seasons,
till the attainment of an enormous size. Pennant, for ex-
ample, mentions a Salmon which weighed seventy-four
pounds; and although we now regard with something of
wonder a fish which weighs even the half of that amount,
yet there is no doubt that not many years ago Salmon of
forty pounds were much more frequent than in these de-
generate days. The absence of Salmon of the largest class
from many of the Scottish rivers, where they formerly
abounded, is in fact owing to the injudicious perfection of
our fisheries, which occasions the constant capture of the
species in the state of Grilze, or other early condition 3 and
the chances are by consequence greatly against any indi-
vidual escaping the various dangers by which it is en-
vironed, for such a succession of years as is likely to admit
of its attaining to its full dimensions. The destruction by
poachers, in the higher parts of the rivers, of the large en-
feebled Kelts, or fish which have completed their spawning
operations, is also extremely prejudicial ; for these indivi-
duals (almost utterly useless as food at the time alluded to)
would, if allowed to descend to the salubrious sea, ere long
revisit their native streams, greatly increased in size, and
full of health and vigour. A Salmon above fifty pounds
weight was taken, in 1833, at the mouth of the Leven in
Dumbartonshire. The general capture that season was
very great in Scotland. Nearly 800 were taken at one haul
in a bay of the island of Islay; and our calculation, from
accurate data, is, that for some time, about a hundred thou-
sand Salmon (including Grilse) were then shipped in Scot-
land weekly from our eastern ports alone. A friend of our
own lately saw a Salmon of sixty-one pounds weight on
a fishmonger's stall in London ; and as these sheets are
before us, we read in the Times of July 15, 1856, that a

- —
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Salmon was caught at Chanonry Puoint, Moray Firth, Classifica-
Fortrose, on the 10th, which weighed sixty-two pounds, tion—Ma-
It was sent to London, and purchased by Mr Barton, fish- lacopteri.

monger, of Bishopgate Street.  Similar causes have dimi-
nished the Salmon in the northern parts of the United
States of America,  Hudson, in 1609, when sailing up the
river that bears his name, * saw great store of Salmons.”
Now a solitary Salmon straying thither is a rarity.

Dir Davy has for some years been in the habit of record-
ing hiz observations on the Salmonide, and has made, with
his usual accuracy, a series of important experiments likely
to throw much light on the distribution of species. From
these, he concluded * that the ova of the Salmon, in an ad-
vanced stage, can be exposed to the open air, if dry, but a
short time, at ordinary temperatures, without loss of vitality ;
but for a considerable time, if' the temperature be low and
if’ the air be moist ; the limit in the former case not having
exceeded an hour, whilst in the latter it has exceeded many
hours. The vitality of the ova was as well preserved in air
saturated with moisture, as it would have been had thcy
been kept in water. It was also preserved even when the
ova were included in ice, but if they were exposed to a
temperature many degrees below the freezing point, pro-
bably effecting their congelation, they were deprived of
their vitality. Both the ova and young fish were capable
of bearing a temperature of about 80° or 82° in water for a
moderate time with impunity, but not without a loss of life
at a higher temperature than 84° or 83° A degree of
saltness of water nearly equal to that of sea-water proved
speedily fatal to the ovum of the Salmon and to the young

sh ; the same effect was produced on the young fish by
brackish water of specific gravity 1016, but in a longer
time ; and when the solution is so diluted as to be re-
duced to the specific gravity of 1007, the advanced ovum
may be hatched in it, and the life of the 3.'01.1[1? fish may be
sustained in it for many days but with diminishing power.”

From Dr Davy’s excellent paper, the fact of temperature
having a still higher influence on the distribution of species
of fish than on the higher animals iz apparent. An anadro-
mous fish must have its range restricted not only by the
temperature and suitableness in other respects of the afflu-
ents of a river in which it deposits its roe, but also by the
nearness to the equator of the mouth of that river. We
may, therefore, find Salmon in the streams flowing down
the northern side of a great watershed while they do not
exist on the southern side, though the feeders of both river
systems interlock at their sources. This Dr Hooker found
to be the case with the Trouts, which are confined to the
northern face of the Himalaya range. Dr M‘Clelland has
deseribed a species, S. orientalis, which inhabits the afflu-
ents of the Oxus. The parallel of 45 N. Lat. may be
roughly considered as the southern boundary of the common
Salmon in Europe, overlooking the feeders of the Atlantic
rivers which rize to the southward of that latitude ; and the
parallel of 41° may be taken as the limit in America, advert-
ing to the fact that the mean annual heat in a given parallel
of the latter continent in the temperate zone, is from 8° to
15° of Fahrenheit lower than the parallel in Europe. The
mean temperature of the year on these parallels lies between
45" and 52° Fahrenheit, and the mean heat of the hottest
month between 60° and 68” Fahrenheit. The heat of the
waters of the rivers frequented by the Salmon will, of course,
vary much less than that of the atmosphere, and fall far
short of the hottest months.

Ausonius, in his poem on the Moselle, which we have
already had occasion to quote, says of the Salmon—

* Nee te puniceo rutilantem viscere Salmo transierim,”

contrasting it with the characters of two other members of

1 Phil. Trans., March 18065,
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Whitling, and the Round-tail, according to the district in Classifiea-
which it is taken. In Wales it is called the Sewin; and tion—Ma-
Donovan has given it the specific appellation of Cambriscus, eoptert.
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Classifica- the family, the Fario and Saler, by equally descriptive
thon—Ma- lines which will he quoted when these fish are noticed.
lacopteri.  Flupio argentews of Valenciennes, * Truite de mer ou

b, ' Trpite argentée,” is stated by him to he identical with the

Nalmone Cumberland of Lacépide, and with the Salmon-
Trout of Yarrell, the S. trutfa of British ichthyologists. It
is also according to the last-named author, the * White
Trout™ of Devonshire, Wales, and Ireland, but is more
abundant in the rivers of Scotland, where it iz named the
Sea Trout.  In the Nith it is taken in quantities, associated
with young of other spi,:i_'h;ga._, and 5:1][!1, tﬂgg:lhrr with them,
under the name of * Hirling ;" but on attaining the larser
size of several pounds weight, it is distinguished as the Sea
Trout. Its head and dentition are correctly figured in plate
92 fig. 1, A and B of the Fauna Boreali Americana. The
Hirling has been named Safmo albus, and locally, * Whit-
ling.” In itz largest state, or as known under the specific
title of &, fruffe, it enters the rivers from two and a hulf to
81% Iumn{iﬁ weight in the end of ’,'I-I:,!,:.'. It is of an elegant
form, and possesses all the symmetry of the Salmon.  The
head is small, the back remarkably broad when viewed from
above; the tail ﬁli;;]lﬂ:.' forked, and wide at the l.!)'.!l‘l."!ll]i.l!.'
of the web; the colour above greenish, inclining to bluish-
eray, lower parts of the clearest silver ; body above the line
:.-qmlhul, as in & erior, with ].'u‘glj, lh:[-p-h];u:k spots, but
generally much fewer in number.  The flesh is pink, richly
Havoured, and much esteemed for the table. It ranks next
to that of the Salmon, and by many is esteemed more deli-
cate than even that prized species. The S, albus, or smaller
and younger state in which it is found, is very nearly of the
same projortion, form, and colours.  They approach the
mouths of the rivers in the end of July and commencement
"i. .""l.l]_f:l.“it.‘ ;l] i"l.‘ll‘l“.""ﬁ'_‘," I“'Uril:ii“"r :.‘I]“ll. il:l'Lll'll_:l:“:'l1l.:|}| enter
the fresh waters, where an angler may take almost any
quantity without the exercise of great skill. In the North
they form a perquisite to the taxmen or kayvners of the Sal-
mon fisheries—above a thousand being sometimes taken at
a sweep of the net.  In the Solway they are taken in equal
abundance in houses of the stake-net, covered for the pur-
pose with net of a small mesh, and are then carried to the
various country warkets, and during the height of the run,
to the villages, in cart-loads, for sale. The flesh of this
smaller fish {(whether species or variety, as the case may be)
is also pink, and delicately flavoured. Its food is likewise
the same as that of the larger kind; in the sea small Crus-
tacea ( Talitras focusta being a favourite and common food) 5
in fresh water, aquatic insects, worms, minnows, or other
small fish. They appear al=o to spawn rather earlicr than
the Salmon, and after the same manner. The colours of
hoth sorts [Iur'mg the |Z]1'l_’.l_'lIi1Ig Seasn are lll:l:p—gr.'l:.'ish
black, slizhtly tinted with brown in the males; and at this
time they offer a most marked contrast (being black and
||.':m:j to the S}'mn'u.‘lr'h.:ul form and brilliant 5'L|l|.'|.:r:,‘ tints of
their perfect condition. It is of this fish that Ausonius, in
his poem on the Moselle, already quoted, says,—

Teque inter species gominns, nentrumgue, et atromque,
Qui needum Salmo, |tt‘¢j|‘|.l'|'l: Salar, ambiguusgue
Amborom medio Fario intercepts sub mvo?

thus well expressing the doubts still entertained after a
lapse of fifteen hundred vears.

Salur grisens awt cinerens, Willughby and Ray. We
have adopted these names as not subject to the same mis-
apprehension with eriox, which our modern British ichthy-
ologists have borrowed from Linnamus, but M, Valenciennes,
after much investigation into the synonyms of the Salmo-
nidee, says that it is altogether impossible to discover at this
day the species which the Swedish naturalist had in view
when he characterized erioxr ; and . Valenciennes has not
recognised the S. griseus in the French rivers. The Eng-
lish fish is named the Bull Trout, the Gray Trout, the

but it is often confounded in the markets, and even by fish-
ermen, with the Fario argentens.  The same thing occurs
in Dumfriesshire, the young of the two species on their first
return from the sea being sold under the name of © Hir-
ling.” They come up the river Nith from the Solway Firth
with the tide, and are very plentiful for a short time. The
best flavoured Hirlings of the two are the yearlings of the
Fario ur{mm‘f.'tm; but the flesh of the Safar yri.re.-u.t is also
red on coming from the sea, and seems to be more juicy
and rich than that of older Bull Trouts. The Safar gri-
sens reaches a weight of twenty-five pounds. It is thicker
in proportion to its length than the Salmon ; the fins are
much more muscular ; the tail ]"Hiﬂii:l]]:,iﬂ}' s, anl l'll_'rll'(:tl:u*
square at the end in all the stages of growth, while the dis-
tance between the two extremes of the web is smaller pro-
portionally than in any of’ the other species.  The head is
larger in proportion than that of the Salmon of a similar
weight, and the opercular covering is more lengthened. The
toothing is very strong. The general colours are—ahove,
greenish gray; the lower parts silvery white; the body
above the lateral line being thickly covered with large cru-
ciform black spots. In the breeding dress they assume a
much blacker tint than the Salmon, and want much of the
red markings, All the under parts, jaws, and cheeks, be-
come blotched with deep blackish gray. The flesh is of a
yellowish tint, and is coarse, except in the voung state s it
Il:l.s T.I?IE: h_-:,uai ﬂ.:w{mr, fmr.'E is t,'un::l,:qm'tltlz.' 1!,‘5.5 I:Sh,"cumd in
the market than any of the other species. The hook of the
under jaw of the male does not become so elongated as in
the Salmon. The old fish commence to enter the rivers
about the end of July, and appear to deposit their spawn
and return to the sea about a month earlier than the Sal-
mon. The young fish, of from two to three pounds weight,
and in this state known as Whitfings, enter the rivers about
the beginning of June. In all its states it is a very power-
ful fish, and feeds voraciously and indiscriminately. When
hooked it springs repeatedly from the water, and runs (to
use an rmgﬁ:r"s expression) with extraordinary vigour to
free itsell. The River Tweed and its tributaries, and the
Nith, the Annan, and Esk, which fall into the Solway, are
the principal Scottish localities for this fish.

Salmo hamatus, Cuv., is described at length in the Ffis-
toire des Poissons, and reasons assigned for dissenting from
the opinion of Agassiz who holds that it is the male of
Salmo salar.  Safmo hueko is the Salmon of the Danube,
where it attains the weight of 30lbs, and it is reported, even
of 60lbs. Gesner says that its flesh is white, and less
agreeable than that of the common Salmon ; while Cornide
says that it has a good flavour, but is a little dry. The
hucho spawns in June, in hollows excavated in the gravelly
bottoms ; the male and female working together and hiding
themselves in these hollows from the nets of the fishermen.
Mr Reissinger has verified these observations in Hungary,
In Galicia this fish is named “ Reo.” It is a mistake to
suppose that it is an inhabitant of the British waters. 5.
wmblea, a fourth species, is common in the eastern parts of
France, in Switzerland, and the Tyrol. It is the L' Omdbre
elevalier of the French, and M. Valenciennes considers it
to be identical with the Charr of England, the 8. carpio of
the Fauna Danice, and the * Kebleriksoak” of the Green-
landers and of Otho Fabricius ; and he quotes, with com-
mendation, Mr Yarrell's figure of the Northern Charr, as
enabling him to recognize the species. M. Valenciennes
rejects the Linnean name of afpinus, applied by most
]".l1g|i$]| icl::l]yn]nglﬁls to this spuuius, as he sAyS that re-
ferred to a different species. He retains, however, the
name of N, salvelinus for the other English Charr, though
that also was differently used by Linneeus ; but it is the fish
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Coniston commences about the end of May, and, I should Classifiea-
say, is over by the first or second week in July. Trolling tion—Ma-
with a smallish minnow is by far the most successful mode Incopteri.

Classifica- 0 named and figured by Bloch, as he has ascertained by an
tion—Ma- examination of specimens from the same locality where
lncopteri. Raeh procured his.

Sadmo wmbla is abundant in the English lakes, and in
the creater number of those in the north of Scotland, when
of any congiderable extent; but more seldom seen there,
from the absence of the practice of metting, and the general
unwillingness of Charr to take a fly or bait. This fish iz of
great repute in the Lake of Geneva, and is also found in
many of the alpine lakes of northern Europe. The com-
mon Charr reaches a considerable size, being sometimes
taken in Britain above 2 |bs, in weight, although the more
usual weight is under three quarters of a pound. When in
full condition, it is a fish of very great beauty, above of a
grayish green, shading into the most delicate white on the
lower parts, and tinted with a blush which is comparable to
that seen on the breasts of some of the gull tribe when
newly shot in spring. The body is sprin'i:'led over with
pale spots of a considerable size. In this state they re-
main in the deeper parts of the lakes, and are not frequent-
ly taken, although we doubt not they might be so were
the practice adopted of hanging a herring-net in the deep
water, instead of trying only the winfer practice of hauling
in shore. We ourselves canght them by the former me-
thod, in their prime silvery state, in Sutherland, during the
month of June. On the approach of the breeding time,
they seek the mouths of the small tributaries, and are
taken in vast numbers at the very period when their pre-
servation ought to be most strictly attended to, and when,
in truth, they begin to fall off in their condition. At this
season the colour of the upper parts is darkened, the fins
are very rich, and the sides and belly become of a beauti-
ful and brilliant red, the whole spotted with small marks of
a paler tint.

S, salvelinus occurs in Wales; and we have already
mentioned (in the article AxGrisg of this work) that both
kinds oceur in Windermere, to wit, the Charr or Case Charr
(Salmo wmbla), and the Torgoch or Red Charr ( Salmo sal-
velinus).  These are usually thus distinguished —the
former, by having the first rays of the ventral and anal fins
white; the latter, by having those parts plain, that is, of the
same colour as the other rays. A remarkable distinction
is also observable in their natural habits,—the Case Charr
n_ﬂccnding rivers, and spawning about Michaelmas; the
Red Charr depositing its ova along the shores of the lake,
and not till the end of December, or the beginning of the
year.

The chief feeder, or head stream of Windermere, is com-
posed of two branches, the Brathay and the Rothay, which
meet a short way above the lake, into which they speedily
pour their united waters. The Brathay is the left-hand
branch (as we ascend from the lake), and draws its sources
from the mountain vales of Langdale, reaching Winder-
mere without any resting-place; while the Rothay has
previously formed and flowed from two consecutive lakes,
Grassmere and Rydal. The Charr, in ascending from
Windermere to spawn, invariably turn to the left, and
ascend the Brathay (though to no great distance), and as
invariably avoid the lake-descended waters of the Hothay.
They also spawn lower down the lake of Windermere, at
the mouth (or a short way upwards) of the stream called
Trontbeck, which is also derived from the flow of mountain
tributaries, without any lesser or intermediate lake.

Although the art of angling is not immediately connected
with the science of l’chthyuﬁ:rg?; it is, at the same time,
evident that the successful practice of that art necessarily
illustrates the food of fishes, and therefore makes us ac-
quainted with an important portion of their natural his-
tory., For this reason we insert the following memoranda,
transmitted to us by Mr John Wilson, jun.:—* The season
for fishing Charr (with rod and line) in Windermere and
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of angling for this fish. It may, however, be taken with ‘===’

the artificial fly, the green and gray drake being the fa-
vourites. I killed three, one day in May last, with a small
red professor. A Bowness fisherman, on the same day,
trolling without intermission from six in the morning till
six in the evening, killed siz and twenty, being the great-
est number that has been taken in Windermere, in a single
day, by one person, for many years. In Coniston, where
this fish is more abundant, I believe it is by no means
uncommon to kill three or four dozen in a day. With re-
gard to the size of Charr in Windermere, I should say
they average three to the pound. I never saw one that
was a poumd. Billy Balmer told me that he once saw
one that was a pound and a quarter, and that it was the
largest ever taken in Windermere.” In relation to the
same subject, in a different locality, we may also add the
following extract from another h:mt% i—" A small red Charr
is found in Loch Achilty, Ross-shire, on the property of
Sir George Mackenzie, It takes the fly greedily in warm
still weather, and, what is singular, during all the summer
and autumnal months. I have captured eighteen in a fore-
noon in July—raising many more. My flies were of
various sorts, from a midge to one as large as a sea-trout
fly. The water of Loch Achilty is singularly deep and
transparent ; the soil is rich and loamy, and contains large
guantities of imbedded wood—Dblack oak especially. It is
supplied by numbers of minute streams, but has no visible
outlet, being muglxlmsmi to discharge itself’ subterraneously.
The Charr found in it average eight or nine inches in length ;
we, however, caught one much larger, They rise with less
velocity than the Trout, and on missing the fly, unless in-
jured, will return to the hook. In Strathglass there is a
Loch Bruiach, where Charr are caught of a much larger
size, but chiefly with the net: except in the month of
October, when, as our informant, the Rev. Mr Chisholm,
told us, they may be taken in the shallows with the rod,
but at no other season.”

On dissecting the Charr which we killed last summer in
Sutherland, with a view to ascertain their food, we found
the stomach usually empty, but the lower part of the in-
testine filled with green vegetable residuum. This we
found to be the remains of the eases of aguatic larvee
( Phryganidee), a few of which we discovered in a half-
digested state in the upper portion of the intestinal
canal.

The true S. alpinws of Linneus is, according to M.
Valenciennes, a Salmon which corresponds perfectly with
the figure of the Roéding by Ascanius, and the only species
that agrees with the description given in the Fauna Sue-
eica. It inhabits the Norwesian and Swedish waters, and
also the rivers of Siberia which fall into Lake Baikal.
For the other species of Salmon we must refer to the
pages of the Histoire des Poissons.

Professor Nilsson of Lund has investizated the Scandi-
navian S.'ﬂmun, and L‘UI'I.IJNITL’I!]. them with the :n'iginnl spe-
cimens of Linnaus, still in the museum at Lund.

L. TeuTTE, © Lachs' Suects,
{w.) Teeth in the front only of the vomer.

1. Salmesalar, L.; * Blanklachs” Bueels, (Fauna Bor. Amer.,
pl 91, fig. 1. Balmon from the River Urr in Galloway.)

. 8alme erfor, L *Graulachs" Suecis. (Fauna Hor. Amer.,
pl. 91, fig. 2. Hend of a Trout from Glamorganshire, in Mr
Yarrell's possession, said to be the Sewin.)

(1]

(5.} Teeth in one row down the mesisl line of the vomer.
. Salmo trette, of which the following are varieties — 5 icld!,
Nilss.; 8. trurtula, Nilss. ; 8. fario, L ; 8. punctatus, Nilss.

2n
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(lassifica- I1. BALVELINI, ** Rothfohren” Sueeis; Charr. Anglis. flavour of Trout found in two adjoining bays of the same Classifica-
‘,;“;;:':‘ 4. Salmo salvelinus, L.; of which 8. pallidus, Nilss., 8. alpinus, lake. The individuals, in fact, do not appear to stray to tion—Ma-

L., are varieties, any distance, but seem to be satisfied with whatever food lacopteri.

b. Salmo carbonarius, Btr., of which 8. wentricosus i3 8 variety.
(Areh, jiir Naturg. von Trosch, 1849, 310.)

Fario Lemanus, or the Salmon-Trout of the Lake of
Geneva, is another fine species of this genus, fully described
by M. Valenciennes, and beantifully figured by M. Agassiz.

Fig. Tl
Fario Lemanus.

Salar Ausonii. Under this new appellation, M, Valenci-
ennes, treats of the well-known Salmo fario of authors, the
river Trout of England, and the burn Trout of Scotland.
Having adopted the word fario for the appellation of a
generic division of the family, he has taken a specific name
from the author who has so briefly, yet so well, character-
ized the three members of the family that are the most re-
markable for the frequency of their occurrence in the rivers
of Europe. The propriety, however, of setting aside a
specific name so long established as fario, and so little mis-
taken, may be questioned.

# Purpureisque Saler stellatus tergore guttis.”

This line which, with others, from the same author, we
found in the Histoire des Poissons, and have quoted in
preceding pages, gives a neat description of the Trout. One
of our own poets says :—
“ The springing trout in speckled pride,

The salfmon, monarch of the tide,

The ruthless pike intent on war,

The gilver ezl and mottled pare.”

thus singling out three of the salmon tribe that frequent
the Leven, flowing over its smooth, round-pebbly bed.
This lovely Trout is most extensively distributed over
the whole of Northern Europe, being found in every burn
and tarn, in every lake and river. It may be also said to
be one of the most pleasing in its appearance ; and, when
newly taken in “golden glory” from some translucent stream,
is exquisitely beautiful. The variation of the tints of the
ground colour is infinite 5 yellow, however, is the most pre-
dominant, varving to the most brilliant orange ; while at
other times the ground colour of the body runs from a
dark-greenish black to violet, in most instances numerously
spotted with black and red.  Sometimes, however, the black
is alone present in the form of large round spots, placed in
a pale circle, but in all cases beautifully relieved, and
breaking up the uniformity of the other colours. In a few
instances the spots have been observed to be wanting alto-
gether. One cause of the variation in the Trout, is the
difference of food ; and, according to every information we
possess, those which feed on fresh-water shells and Gammari
(screws, or fresh-water shrimps, as they are sometimes
called), are of the most brilliant tint, and also of the finest
flavour, with a decided pinkness in their flesh. Those
feeding on the ordinary water insects are next in brilliancy
and flavour, while such as live chiefly upon aguatic vege-
tables are dull in colour, and of soft conzistence. This is
further confirmed by the Trout in stews being always
finished, or fed off as it is called, on the foresaid Gammari,
collected often from a distance. It is only in this way also
hat we can account for the variation in the appearance and

is found within a limited district, and which of course will
be in many instances of a peculiar and local kind. It is
also true, that the coiours of Trout accommodate themselves
to the tint of the water, and to the prevailing fone of the
bottom, whether of rock or gravel, or of solter substance ;
and so constantly is this the case, that an experienced and
observant angler has little difficulty in accurately predicating
the general aspect of the fish of any lake or river. The
presence of moss, so frequent in alpine districts, has invari-
ably the effect of deepening the tints, particularly the shades
of green and yellow.

In form this fish, when in perfect condition, may be
eaid to be nearly symmetrical ; the head only being some-
times rather large in proportion to the body, when con-
sidered in relation to what we regard as the beau ideal.
The fins are of moderate strength, those of the body assum-
ing a variation of form, from a rounded to a lengthened
extremity. The tail is almost always forked ; the fins are
always coloured, that is, never of the transparent whiteness
observable in the migratory species, and their tints are
generally of a paler shade than those of the corresponding
parts of the body. The anal fin is often bordered on its
lower surface with white. The sealing is proportionally less
than in the migratory kinds. The toothing is in general
strong, and very prominent on both the tongue and vomer.

The average growth of the common Trout, taking the
species generally, may be stated at about a pound, and
certainly not more than a pound and a half.  In almost all
rivers, fish weighing beyond this may certainly be found ;
but they are comparatively uncommon. Individuals from
two to six pounds weight are occasionally taken, even in
what may be termed a “ wild state.” In ponds or stews,
again, they reach a much greater size, but cannot be said
to be in the natural condition of uninclosed fish. The
Thames Trout seem to reach most frequently the largest
size, being short compared to their length, but of great
thickness and well flavoured. Two were lately taken, the
one of eleven, the other of fifteen ponnds weight. The
lakes in the north of England produce Trout of very fine
quality, and which are often passed off for Charr. Loch
Leven, too (of which the barren isle and now dismantled
castle are famous in history as the prison-place of the beau-
tiful Queen Mary), has long been celebrated for its breed
of Trout. These, however, have fallen off of late consider-
ably in their general flavour and condition, owing, it is said,
to the partial drainage of the loch having destroyed their
best feeding ground, by exposing the beds of fresh-water
shells, which formed the greater portion of their food.
Farther north (as in Sutherlandshire) the immense multitude
of lochs produce a corresponding abundance and variety of
Trout. OF these, however, only a few are of superior
quality ; but these few may assuredly vie with the Trout of
any country in the world. Another large species, occurring
in the British waters, and not yet distinctly known elsewhere,
is the—

Salar ferox, Jardine. This species reaches a weight of
twenty-eight pounds, and is of very great power compared
with its size. The characters which distinguish this fish
from S. Awsonii are the great size which it attains in a
natural state, the large proportional size of the head, the
square extremity of the tail in all the stages of its growth,
the relative position of the fins, and the number of rays in
the dorsal, which vary from 2-11to 4-11. The external
skin or covering of the scales is also extremely tough;
and there is a difference in the form of the scales of the
lateral line. In colour the upper parts are generally of a
deep purplish brown, shading into purplish gray, and finally,
on the lower parts, to greenish or grayish yellow, more or
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The spotting is large and not

tion—Ma- pumerous, and consists of black spots placed in a pale
lacopteri. girelp, and of large pink spots with a similar light area.

R

These extend over the gill-covers, upper fins, and often
over the tail itzelf. A" variety occurs in Loch Loyal, in
Sutherland ; above, purplish brown ; beneath, blackish gray;
the whole body spotted over with dark sepia coloured spots,
of a smaller size on the lower portions.  Salme ferox ap-
pears to be entirely confined to the lakes, seldom ascending
or deseending rivers, or wandering in and out of them, and
never migrating to the sea. When spawning, it ascends
for a short way up the rivers or streams which run into the
lakes, but never, as far as yet known, descends those which
ran out of them. It inhabits, among the English lakes,
Ulswater ; but does not there reach a size above ten or
eleven pounds. In Ireland, as far as we can yet learn
(specimens having not yet reached us on this side of the
water), it is found in Loch Neagh and some other large
lakes; and in Scotland we have taken it in Loch Awe,
Loch Laggan, the upper end of Loch Shin, and Lochs
Loyal and Assynt. It is a fish of remarkable ferocity, and
as great an enemy to its smaller companions as the Pike.
It may be taken by night lines, or by strong trolling tackle,
baited with a small Trout, and will return a second and third
time to the bait, even after it has been dragged for forty or
fifty yards.

The Salmenide, though they take so important a place
among the fresh-water fishes of Europe, are still more
abundant in the northern Siberian rivers, and in the great
lakes and rivers of North America. On the Pacific coast,
indeed, of British North America some populous tribes of
natives subsist chiefly throughout the year on the Salmon
and Trout, which they take at the beginning of the spawn-
ing season, and preserve by drying. Descriptions of some
of the species are given in the Fauna Boreali Americana,
and the Faune Rossieq of Pallas contains accounts of the
numerous interesting Asiatic Salmonide. The common
Salmon, we have said above, f'r{.-qm}nl,s the Atlantic and
Arctie coasts of British North America; but there is a
Trout in the great lakes and interior rivers which equals the
Salmon in size, and is at least equal to it in flavour and ex-
cellence as an article of diet. This is the Salar namay-
cush (Pennant), which is very commonly taken of a size
varying from twenty to forty pounds, and is reported to
grow to sixty and upwards, though fish of that weight are
as rare as a Salmon equally heavy. The Namaycush is taken
in considerable numbers for the American markets at the
fisheries established on Lakes Huron and Superior for the
capture of another member of the family of still greater ex-
cellence, the Coregonus sapidus of Agassiz, or the albus
of the Fauna Boreali Awmericana. This Coregonus, the
well known “ White Fish” of the fur traders, iz found in
every lake and river from the United States northwards,
and it descends even to the mouths of the rivers that fall
into the Arctic Sea. In flavour, and all the qualities that
a fish can possess as an article of food, it surpasses, we be-
live, every other, whether fresh-water or marine ; and Euro-
peans previously accustomed to a sufficient variety of diet,
have lived almost solely upon it for a year or more without
tiring of it. “To the native population it is of vital import-
ance, and it is only in the Buffalo prairies that they can
subsist without its aid ; while to many tribes it forms the
chief food.  Within a few years fisheries, employing a large
fleet of ships, chiefly belonging to the United Sates, have
been established for the capture of this fish on Lakes Huron
and Superior.  Several other species of Coregonus, known
locally by the name of ** Herring Salmons,” exist in the Ame-
rican waters, but they are much inferior in quality, and re-
semble the European species more nearly as articles of diet.
Even they, however, are delicate food, and would be
esteemed were they not so much surpassed by the * White

Fish.”
now in a position to investigate the ichthyology of America *
thoroughly, has already perceived that every lake, basin,
and river system in that country possesses peculiar species
of fish, though some species are common to several water-
sheds. He found this to be the case with Lepidosteus and
Coregonus ; and if his observations prove the fact in that
continent, we may expect to perceive that the same law
exists elsewhere, though the European lake and river sys-
tems, being comparatively very small, it may not be so ap-
parent with us. M. Valenciennes describes many Euro-
pean Coregoni. Of the British species, he says that the
Caregonus pollan of Thomson (Yarrell, Supp. 24) is very
similar to his C. sikws, which inhabits Norway, in the
vicinity of the North Cape, but that its head is smaller and
its jaws more equal. The Pollan inhabits Loch Neagh,
and Mr Thomson says that 17,000 were taken there at
either three or four draughts of the net in September 1834,
It is a fish that is brought in quantities to Belfast market
during its season, Of the Powan (Yarrell), the C. Cepedei
of Parnell, he says that he has found the original descrip-
tion of Noél de la Mariniere, on which Laeépéde founded
his . elupeoides,, in which the fish is called also * Span” or
“ Pollock.” Noil had gone to Loch Lomond to see what
were said to be sea Herrings naturalized in the fresh-
water lake, and thus the species was introduced into our
systems. Pallas had already used the specific name of
Clupeoides for another Coregonus, and the name given by
Dr Parnell will therefore remain as the scientific appella-
tion of the fish., At Loch Lomond Shefley 13 one of its
local names. M. Valenciennes thinks that this species has
not yet been discovered on the Continent. . Pennanti
is the Welsh Gwyniad of Yarrell (Brit. Fish., ii., 85);
but, according to M. Valenciennes, very different from the
Sfera, with which Pennant confounded it, and equally so
from the Lavarct of Switzerland. The specific name of
Pennanti is therefore employed in the Histoire des Pois-
sons to distinguish it. The species which inhabits Loch-
maben, a piece of water that bathes the ruins of Bruce’s
Castle, is locally known as the Vangis, Vendace, Ju-
vangis. According to the traditions of the place, it was
originally imported thither from the Continent by Queen
Mary. Sir William Jardine was the first who correctly
described the Lochmaben fish under the name of C.
Willughbii, but recognizing at the same time its close re-
semblance to the S. albula of Linnens. M. Valenciennes,
by a comparison of specimens, has decided it to be in fact
the albula of the Fauna Suecica, and has therefore described
it under that specific name in the Histoire des Poissons. It
it is the Blitka of Lake Siljan in Dalecarlia, and the Vemime,
or, when its resemblance to the Herring is referred to, the
Land-sild of the inhabitants bordering on Lake Miwxs. Ac-
cording to Bloch, it exists in Silesia, Brandenbourg, Pome-
rania, and Mecklenbourg; and M. Martens found an ex-
tremely similar Coregonus, if not actually the same, at
Kamtschatka. Artedi mentions Sik-loje and Strut as its
Swedish names, Blieta as its Silesian one, and Moiku and
Ripis as those by which it is known to the Fins. The
Vendace of Lochmaben, whatever scientific name it may
ultimately receive, is one of the most elegant of the Co-
regoni, though of a small size, reaching from four to ten
inches in length, The head is of an angular shape, and
small compared with the size and depth of the body. The
crown of the head is very transparent, and the form of the
brain, which is heart-shaped, is seen through the integu-
ments. This peculiarity is one of the first things pointed out
to the stranger naturalist who visits Lochmaben to see this
species. The eye is large and brilliant; the body rises
gracefully to the back fin, and recedes with a gradual curve
to the tail ; the under line is nearly straight %‘um the gills
to the ventral fin. The upper parts are of a delicate greenish-
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It may be remarked here that M. Agassiz, who is Classifica=
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brown, shading gradually into a clear silvery-white ; the
dorsal fin greenish-brown, the anterior edge much length-
ened and pointed ; the lower fins all blush-white ; the tail
much forked. They spawn about the commencement of
November. The roe is minute and abundant, and of a
bright orange colour. The flesh is white and rich, and
highly prized as food ; but as it requires almost to be eaten
on the spot, it is not useful as a market commodity when
transmitted to any considerable distance. The lochs of
Lochmaben are the only authentic British habitat for this
wecies.

The Grayling ( Thymalus valgaris) is a local fish in Eng-
land, being chiefly found in the Test, the Avon, the Dove,
the Lug, the Wye, the Irvon, the Teme, and the Clun, in
the southern counties ; in the Trent, the Dove, and Dee, in
the midland districts, and in the Wiske, the Wharfe, the
Ure, the Ribble, and the Derwent, in the northern coun-
ties. In America the Graylings have not been detected
south of the 61st parallel of latitude, but two or more species
abound in the clear affluents of the Mackenzie, issuing from
granitic and other primitive rocks. One, the Thymalus
signifer, is the most beautiful known species; and the Ls-
kimos, seizing on its most characteristic feature, name it
% Hewlukpowak” or the “fish with the wing-like fin.” Tt
affords fine sport to the angler, tugging like a bull-dog
when it feels the hook.

Stenodus Mackenzie, the poisson inconnu of the canoe-
men who accompanied Mackenzie in his voyare down the
great river which bears his name, is still so called by the
tur-traders who frequent the district. It ascends the Mac-
kenzie from the Arctic Sea as high as Great Slave Lake, a
course of 500 miles, but shuns clear water, and has not
hitherto been discovered in any other river than the Mac-
kenzie. M. Valenciennes, having seen no specimen, has
not introduced it into his great work, but it is nevertheless
a very distinet generie form, not liable to be confounded
with any other. When obtained soon after its ascent from
the Arctic Sea it is agreeable food, but people who feed
solely on it tire of it sooner than either of the * Namaycush”
or “White Fish ;" and after it has been for some time in
fresh water its flesh becomes soft and oily. Its weight
varies from five to fifteen pounds, but it has been taken of
a considerably greater size.

The preceding pazes contain as full an account as our
limits will permit of the typical Salfmonide with fleshy
cheeks, and, on account of their importance to man, and the
general interest felt in their history, we have devoted more
space to them than we can give to other groups of fishes.
M. Valenciennes has separated the Salmonoids which have
the cheeks cuirassed by an enlargement of the sub-orbitar
scale bonessoas to cover,in great part or wholly, the muscles
which move the mandible. These present a great va-
riety of forms, which he has subdivided into lesser as-
semblages of genera. The Characini and Scopelini of
Miiller nearly comprehend this division, but the group is
not exactly the same.

Some of the genera belonging to this division, and named
in the table, are vegetable eaters, and have long intestines
douliled up in the belly; others are fierce devourers of
flesh. Some of the most curious, from their habits, live
in the great rivers of South America. The Mylefes paca
of Humboldt is said to be a fish of exquisite flavour, but
with its flesh full of ribs. It is an inhabitant of the
Amazon and its affluents.  The species of Serrosafnius, so
voracious and so expert in carrying away a mouthful of
flesh, bitten off with their cutting teeth, are dreaded by the
natives of the districts in which lhu_:!,' abound, ;‘ln:,.' animal
falling into the water is immediately attacked and cut in
pieces by swarms of these fish, Known to the Indians by
the names of Caribe or Cardbito, on account of their thirst
for blood, they assail bathers the instant they plunge into

the water, and inflict dangerous wounds before the sufferers Olassifica-
Their haunt is at the bottoms of the tion—Ma-
rivers, but a single drop of blood thrown into the water will Incopteri.

are able to escape.

bring them in thousands to the surface.

A very curious white and translucent fish is the Safaney
Reevesii, known to the Europeans at Canton by the name
of * Whitebait,” and eaten as a delicacy, served in the same
way that the fish of the same name is cooked at Blackwall.
One group, the Seapofini of authors, is remarkable for the
extreme metallic brilliancy of round spots, placed generally
in rows along the body, or for other brilliant places about
the head and elsewhere ; many are nocturnal, coming to the
surface at night, and some have luminous eminences on the
head visible in the dark. They abound in the Mediter-
ranean and China seas, but they comparatively rarely appear
in northern latitudes.

Fig. 2.
Seopelus or Myctophum boops.

One species only has been detected on the British shores.
The Secopelus Pennanti was first noticed by the naturalist
whose name it bears, but was mistaken by him for the
Atherine. It has been taken at the island of Sheppy, on
the coast of Flintshire, at Exmouth, and in the Orkneys.
The 8. borealis (Nilss.) is a Norwegian fish, different from
the British one. Fig. 24 represents a scale of Scope-
lus resplendens, an Atlantic fish, and Chawliodus Fieldii is
represented by fig. 2.

Sawrur undasguamis,

The Saureys are curious from the forms of the teeth: in
some species long, slender, and barbed at the points.  The
dentition of the 8. nebereus (Hamilton), 5. ﬂj‘lﬁi'mfﬂ?t
(Cuvier), is of this kind, and on that account Lesueur pro-
posed Harpodon as a generic name for it. It is a fish of
voracious habits, and at certain seasons its body is brilliantly
j:hus}nhurescent, like some of the ﬂr:npelines. It is rich
food, though delicate when newly taken. When salted and
dried it gets the singular appellation of * Bombay ducks”
in commerce, or of Bummalots, and is cxpurlm! in large
:]u:mtllim from ﬁumh:i}' and the Malabar coast to other
parts of India. Fig. 41 shows the form of a scale from the
lateral line of Saurws uwndosquamis (Richardson).

Fig. 7.
Galagias fruftacens,

The Galaride, though they want the adipose fin of the
Trouts, yet have much the aspect of these familiar fishes,
and represent them in the southern hemisphere, where no
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Agnssiz retains the name of Coregonus for the species which Classificas
have the mandible shorter than the uppr jaw ; and gives the name tinn—Ma-
of Argyrosomus to those which have it longer. Incopteri.

Classifien- true Trouts are found.  They are inhabitants of fresh water,
tion—Ma- and are named * Trouts” by the setilers of New Zealand

lacopteri. ,nd Australia. As an article of food they are softer and

more oily than the northern Salmonoids.

Fasiny IV —SALMONIDUE, Mill

Scaly fishes, with an adipose fin, Upper half of the orifice of
the mouth formed by the pre-maxillaries and maxillaries ; numerous
branchiostegals. A large, simple air-bladder, without contractions;
aupplementar}r branchise, and numerous prlorie cmecn. They pos-
gesa most of the choracters of o Clupeocid that has not the acute
and denticulated belly. Their teeth are often absent, or small ; often
all the pharyngeal bones are armed with them ; they are conical
and in one row, and when they exist on the jaws and palatines
the tongue alzqo is furnished with testh. The distribution of the
vomerine teeth furnizhes M. Valenciennes with generic characters
for the subdivision of this most important but difficult family.

(A)

Gexus [, Barmo, Valeme, A few teeth at the end of the
vomer, but no prelonged row on the mesial line, Body fusiform,
Hend moderately large ; throat well armed, often wide ; pre-maxil-
laries short, and rather on the gides of the mouth than across its
upper edge; maxillaries articulated to the ends of the pre-maxil-
Iaries, and not compound ; mandible strong, often with the sym-
physis rising into a small fubercle, but in some species the tubercle is
much developed. Strong conical teeth on the jaws ; o small group
at the énd of the vomer ; one row on the palatines, entopterygoids,
and on each side of the tongue; some have two rows on the tongue,
An ndipose fin on the tail. Thin small seales covering the body.
A short intestinal cannl; a siphonal stomach ; ova, when detached
from the ovary, falling into the cavity of the abdomen before they
aro exeluded in spawning. A Iarge air-bladder, simple, with thin
conts, and opening anteriorly into the pharynx, almost directly or
withont the intervention of an air-tube. With the exeeption of
the peculiarity of the vomerine dentition, many of these characters
are common also to the two genera which immediately follow.
Twenty-five species,

Genus I, Fario, Valenc, Salmons with a single mesial line
of teeth running down the vomer. Four species.

Gexus [ Banar, Valene Vomer armed with two rows
of teeth, without any remarkable group on the chevron of the
vomer, a8 in the preceding two penera. Eight species, besides
about twelve doubtful ones hitherto imperfectly described.

Gewus IV. Osumenus, Cuv. Pre-maxillery tecth small and
hooked ; vomerine teeth big, conieal, and s0 far forward that they
appear to belong to the jaws ; a row on the outer edge of the pala-
tines, and one on the internal border of the entopterygoid ; big
teeth also on the tongue,  In other respects the Spirlings resemble
the other Salmonidae. They have a small adipose fin ; ventrals situ-
ated under the anterior rays of the dorsal. Gill-openings widely
cleft; air-bladder baving within silvery walls, and communicating
with the upper part of the wsophagus. Four species,

GeExrs V. Marrorrs, Cuov,  Mouth rather less widely ¢left than
that of Cemerns, armed with very small, slender, or conical teeth
in a single row on the jaws ; more numerous on the palatines and
vomer; small teeth also on the tongue. Eight branchiostegals, In-
testines of the Trouts. One species.

GENUS VI ARGENTINA, Cuv. Salmonide, in having an adiposs
fin, and the upper half of the orifice of the mouth formed by the
very short pre-maxillaries and the maxillaries. Mouth small ; no
teeth on the jaws; on the chevron of the vomer a curved band of
uniform teeth, prolonged on cach side by u dental stripe on the
palatines ; lingual teath of wariable size in different species.  Gill-
openings wide ; branchiostegals six.  Stomach moderately large,
cacal ; numerous ehort pyloric ceea ; ova flling into the abdominal
eavity as in the Balmons, Air-bladder covered by a coat of silvery
fibres, which tear off, and is used in the fabrication of artificial
pearls.  Four species.

GENUE VI ToyMares, Cuv.,  Mouth small, the orifice horizon-
tol under the smout; teeth small, conical, uniserial on the jaws,
chevron of the vomer and fore part of the palatines. Intestines
like those of Salar. Air-bladder large, communicating with the
@sophagus by a very small tube. The disposition of the scales
under the thront is peculinr in some gpecies. Eight species.

Gexus V1. Corecosvs, Cuv. Pre-maxillaries erossing the
upper part of the mouth, thin, and of variable depth ; maxillaries
on the sides of the mouth also thin and attached to the ends of the
pre-maxillaries, generally of an oval or oblong form. Teeth small or
none.  Dorsal fin farther forward then the ventrals. Forty

species,

GewNvs IX. BrExonus, Rich,
upper part of the mouth, giving o truncated appearance to the
snout, each armed by a narrow linear-lanceolate band of small
raduliform teeth ; maxillaries articulated to the palatine bones,
long and broadish, with a posterior, ovate, accessory piece as in the
Coregont, and forming the sides of the mouth ; toothless ; vomerine
teeth in n transversely oval disk on the chevron (but not down the
mesial line), uniting with the crescentic bands of teeth of the sama
kind on the palatines. Thesa palatine bands have the hollow of
the crescent facing the sides of the mouth, and taper to a point
posteriorly. On the tongue, the teeth are rather coarser, and cover
its surface. Mandible rather shorter than the upper jaw, the part
opposed to the pre-maxillaries transverse with a knob at the sym-
physis, and armed there by a very narrow band of villiform or
raduliform teeth ; limbs of the bone longitudinal, with rather acute
perfectly toothless edges. The whole orifice of the mouth is nearly
quadrangular. In general aspect the Stenodus rather resembles a
Coregonus than a Salmon, but bears no strong likeness to either.
The ventrals are under the anterior partof the dorsal, and the adi-
pose fin corresponds to the posterior half of the anal, which com-
mences with the last third of the fish, candal included, and does
oceupy above a ninth of the entire length of the fish., Branchio-
stegala nine to eleven, often one more in number on the left side.
Btomach but slightly cmecal, the upward turn which ends in the
pylorus being short, with the msophagus longitudinally folded
within., Pyloric ceea numerous, and crowded for an inch below
the pylorus, but after the insertion of the gall-duct confined to one
side of the intestinal tubs; lower part of the gut furnished with
valvule conniventes. Air-bladder communicating with the w@so-
phagus by o wide tube. Only one species known, the Stenodus
Mackenzii, Richardzon (Back's Foyage down the Great Fish River in
1834 and 1835, p. 521).

(B.)

M. Valenciennes makes o second division of the Salmonoid fishes
by grouping together those in which the sub-orbitar scale bones are
large, and conceal almost the whole, or at least a great part, of the

-interval between the orbit and the aumnl'lng limb of the precper-

culum. This division includes the Charicini and Scopeline of
Miller ; but from the former, M, Valenciennes separates his Eryelrd-
sifdee.

Fasity V.—CHARACINID.E.

Characind, J. Mill. Malacopterygian fishes with abdominal
ventrals ; adipose fin ; ecaly bodies ; scaleless head ; mo accessory
branchis ; upper hall of the orifice of the mouth formed by tha
pre-maxzillaries and maxillaries ; villiform pharyngeal teeth above
and below ; ciccal stomach ; numerous pancreatic cwea.  Air-
bladder divided by n transverse strangulation into two, and con-
nected with the acoustic organs by a chain of ossicles as in the
Cyprinide and Sifuride. Dranchiostegals four or five ; numerous
pancreatic ceca,  South Ameérican or African fluviatile fish.

M. Miller includes Ergthrinus and Mocrodon nmong his Characing,
but these fish want the adipose fin of the Salmon family, and are
ploced by M. Apassiz near the Clupefde. M. Miller's genera
Catoprion, Muyletes, Myleus, Serrasalmus, Pygocentrus, and Prgopristis,
have the belly serrated. The other genéra are Anodus (Curimeius
Valenc.), femivdus, Xiphostomea, Xiphoramphus, Fvdrolyeus, Anostos
wmines, Leporinus, Schizodon, Chilodus, Hydrocyon, Citharinug, Plabuea,
(including Schizodon, Valene.), Gasteropelecus, Epicyrius, Raphi-
odon, Pacw (Prochileduws, Agass.), Dhsifchodus, Erxodon, Salotines,
Liryeon, Chaleows, Alestes, Tetragonopterus,

ANALYTICAL TABLE OF THE CHARACINID.AE (Dum.)

Awxonus, M.
Meath, Done.........cous B e A [ CuktMaTUS, V., } L.

Teeth, none on the tongue, present elsewhere in the mouth.
Teeth elserwhere uniserial.
Pre-maxillary teeth stronger, teicuspid. . GASTROPELECUS 14,
Pre-maxillary teeth stronger, conical with canines,

Belly rounded.. ... ooneivssvannersnvasanen EFICYRTUS 3.
Raruionox, M,
Delly keeled .ovvivmsrersonsanoennininnnnn [ CyNoDox, V. } 29,

Pro=maxillary testh not stouter,
Dorsal oppored to the venirals,
Pre-maxillary tecth wide, entire.....LEroRINTS 2.
Pramuca, part.

Pre-maxillary teoth fissured....... SCHISTODON, M.} 8.

Pre-muaxillarics erossing the 'M.....u.-n....f
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Pre-maxillary teeth  narrow, | CITHARIRUS, 8], =
FOUDA ..ocvevinnanianennesonnnens | GHILODUS, M, 2
Pm-gr;:jllury teeth narrow, W—} BrOEooT o } o7,

Dorral not apposed to the ventrals.

Dorsal before the anal ........oco0 . CITHARINUS .
Dorsal above the anal ....vveeereiees PIABUCA B.
Teerh elsewchere plurizerial,
Dorsal above the ventreals,
Teeth feeble, slender ; labial ones M- [ Paco }
FEVTEIl  ecivsnsuns snsssnssmssmnsnnen | EROCRILODUS
Teeth firm, fosured, BEserictlye. corernre - DISTICHODUS 15.

Teech large ; anterior ones condeal ... [ ]“HCYETUE"!P“-'} 3

Exopox
Trorzal between the ventrals and anal.

Tec.‘ﬁ;?mm]‘, trizerial abowe, -!ru'rrm!'] SALMINTS 5.

T A e i '

Teeth fat, pointed, triserial on the | CHALCEDS, sp. }2]_
MR b8 .oveeivensrnnrernsenesns | BRTCON \

Teeth flar, pointed, biserial above,

Belly keeled.....crxusmmsmnnnsnsnnnensCHALOETS 21,
Belly round...........cccconuee vesmsnns p
- vl TeETRAGOR- ] 11,
Mandibulars uniserial ....c..i0s {::M‘Hutrﬁ 12 13.
Mandibulars biserial.........co00 - ALESTES 16.

Taeth present on the tongue.
Teeek on both jaws,

Palatine teeth, conical, umiserial ;] .- .
CADITNN ... reeac s ammre e i e XrPEOBAMPRDS | 30.
Palatine teeth granular, crowded ; ca- HYDROLYOTS o
T T e et o e
Palatine teeth nome.. ... coc®eecnnmesmnnsass XIFHOSTOMA 32,
Teath on the mandible; mone on the up- g

; TEMIDDUS
pergnw} LR

Gexos I, ComiMaTus, Valene. Hesembling the Graylings
{Thymali) in the smallness of their mouth, and fesble dentition,
often wholly absent on the jaws. Mouth toothless; jaws with
trenchant edges, without lips, the superior one notched to receive
a symphysial tubercle of the mandible.  Ascending branch of the
stomnach thick and muscular. Pyloric ceca numerous (amounting
to eighteen). Branchiostegals four. Species seven.

Gexvs 1. Leronixus, Bpix, Body elongated; belly rounded.
Mouth small ; lips fleshy ; teeth faw in number on the pre-maxil=
laries and mandible ; the mesial paie above and below longer than
the rest and almost horizontal. Pharyngeal teeth in transverse
bands; each tooth haviog o long laterally compressed crown, ter-
minating in two hooked points of unequal length. Branchial
aperture small, from the union of the membrane to the seapuls.
Branchiostegals four. Pylorie emea from ten to eighteen. These
fish are vegetable fecders. Eight species,

Gexvs III. Fricverus, Mill. Conieal teeth on the pre-maxil-
Iaries and maxillaries, some of them projecting from the surface of
the jaw like the canines of some Labroids [ Calliodon, for instance,
figure 66). Pylorie cmen, six or seven. Intestines short. Two
gpecies, which include Erodon.

Gexus 1V. Paropow, Yalene. Teeth planted in the walls
of the upper lip, moveable and slightly curved, their erowns
gmall triangular disks with denticulated edges ; mandibular teath
on the side lips only, and not opposed to the pre-maxillary ones of
the upper jaw. Four branchiostegals. (ne species, unknown to
Mualler.

Gexus V. Barminus, Agass, Teeth in several rows on the jaws.
Body elongated like that of a Trout, and the mouth also gimilar, ex-
cept that the tongue and roof of the mouth are smooth as in most
Characins. Pre-maxillary teeth conical, in two rows; one row on
the maxillaries ; mandibular teeth in two rows, and the interior
ones remarkable for their small size, their equality, and their ob-
lique insertion into the limbs of the jaw. Five species,

a. M. Valenciennes forms a group of Prochilodus, Citharinus,
Hemiodus, and Piabuca, which have the teeth curviously crenated,
and no denticulated keel to the belly, but with an adipose fin, as
in the other Salmonidoe,

Genus VI Procnitones, Agass, { Paeow, Miill.) Mouth small, pro-
tractile, situated at the extremity of the head, and surrounded by very
thick lips, supporting under their edges a row of excessively small
teeth like hairs, which, when viewed under a lens of considerable
power, are ston to havea disk at the extremity, often denticulated or
crenated. Farther back towards the middle of the lips there isa
second serics of similar testh in o crescont with the hollow townrds
the interior of the mouth. Body clongated and somewhat com-
pressed, hut clumpish like that of a Carp. Four branchiostegals.
z‘lu:ending branch of the stomach fleshy, but not s0 much so as in

Curimatus.  Pyloric cwca very numerous, so ad to deter one from
counting them. Thirteen species.

Gexus VIL Crrnanisus, Cav, (Inclading Chilodus, Mill,) Body
elevated, compressed, rhomboidal ; mouth horizontal at the extre-
mity of the head, the upper arch of the orifice almost entively formed
by the pre-maxillaries, the maxillaries lying behind, but covering
the corner of the mouth; teeth extremely small, implanted in the
]‘:Ef. and resembling bairs; none within the mouth, Two species,
Nile.

Gexvs VIIL Piasvca, Cuv. Salmonoids, with uniserial, tren-
chant; and compressed teeth, denticulated on the cutting edge, im-
planted in the lip, and very moveable, the row corresponding to the
pre-maxillaries and mandible. It comprises the Schiztodons of
Apassiz and Miiller. Three species,

GeENvs IX. HEmioovs, Mill,  Small labial teeth, implanted
close to one another in a row on the upper lip; the pre-maxillary
and mazillary teeth moveable to the touch like the keys of a piano.
There are none on the lower lip. Each tooth is eompressed,
rounded in front, with denticulated crown or disk. Pre-maxillariea
very small and concealed beneath the lip.  Mouth very small ; body
elongated ; belly rounded. Branchiostegals four to five. Two Bpe-
cies.

Genvs X. PLecosLpssvrs, Schl, Testh om the pre-maxillary
six; on ench maxillary between the bone and the lip fourteen
moveable ones in one row: they are somewhat compressed and
pointed ; a band of card-like tecih on each palatine, and the tongue
aleo covered with teeth; three pockets formed by o membranc
attached before the tongue. DBranchiostegals four.

Gexus X[, TETRAGONOPTERUS, Artedi. Body clevated, rhom-
boidal or orbicular, passing in some species into oval or lengthened
forms. Mouth small ; two rows of teeth in the upper jaw, one in
the lower one. Twenty-one species.

Genps XL Brycines,Valene, Separated from Fetragonopterus.
Body elongated as in Chalesus ; teeth erenulated and standing elose
a8 in Tetragonopteruws.  The interval between the two rows is
greater in the upper jaw, and a distinetive character exists in
the presence of a spur on the crown of the teeth, which resemble
those of Chaleens, but may be readily distinguoished ; dorsal and
anal high. Senegal.

Gexus XIIL Praeocixa, Valene, Separated from Tetragonop-
teris and Mrabuea, on account of & combination of characters ; body
clongated like Piabuca, with fixed crenulated teeth as in Terra-
gonopterus, but differing from those of the latter in that the double
row is on the mandible ; on the upper jaw there is only one row.
Cne species resembling Ergthrinus.  Muracaibo,

Gexvs XIV. GasteEropeitcus, Pall, Gronov. Pre-maxillary
teeth in two rows, tricuspid ; maxillary teeth conical, much pointed,
uniserial ; pharyngeal teeth villiform,densely crowded. Dody exces-
sively compressed and high in the pectoral region. Dorsal far
back, Gill-openings large ; branchiostegals four. Seales. In-
testine remarkably short ; seven pancreatic cmen,  Surinam.

Gexus XV. Disricnopus, Mall. ‘Teeth on both jaws in &
double row ; small, elose together, with a slightly compressed
forked ¢rown. Body elongated and compressed, belly rounded ;
caudals and adipose fin scaly like the rest of the body, naked only
at the border. Stomuch long, sscending branch long and very
muscular. Pyloric cieca numeroos and elongated like small intes-
tines, extending slong one side of the ducdenum. A vegetable
feeder. One species, the nefasch of the Arabs,

GeExvs XVI. ALESTES, Mull. FPre-maxillary teeth in two rows,
those of the exterior row having three trenchant points, while in
the interior row the crowns are more obtuse; but there are some
projecting points among them ; no maxillary teeth; mandibular
tecth biserial, the disk channelled, with crenated crowns; behind
the symphysinl ones, some small conical ones; pharyngeal teeth
very small. Ten to fourteen pyloric cwen. Voracious insecti-
vorous fishes.  Air-bladder prolonged posteriorly on the right
side of the interhmemal spines, whereas in most other fishes when the
air-bladder is extended back out of the abdomen it is forked, and
gends o horn on each side of these bones, Three species,

Gexvs XVII. MyLeres, Cuv. Fre-maxillary teeth having
truncated erowns and standing in two rows; for the most part
there are only two conical teeth in the inner row behind the sym-
physis, but in some species there are seven, The tecth are mostly
prismatic with rounded ribs, the crowns of the anterior row 'lming
slender, cutting, and feebly denticulated; in the second row the
posterior edge is more elevated, and the middle somewhat pointed.
Body compressed ; belly keeled and often strongly denticulated.
First interncural of the dorsal lying horizontally, with its spinous
point directed forwards. Intestines long ; corcal stomnch, with o
ghort, thick, pyloric branch., Vegetable fecders. Beventeen species.

Gewvs XVIIL Tomeres, Valene. A row of pre-maxillary
teeth with sloping or ehiscl-formed cutting crowns like the hu-
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the lateral teeth are all incisorial, the slopes of the two rows
being on different sides, so that they form a furrow which receives
the points of the mandibular teeth, At the symphysis of the
mandible there are two interior, very small, compressed, and
gharply pointed teeth. No maxillary teeth. Three species, un-
known to Muller.

Gexvs XIX. MyLevs, Mill. Pre-maxillaries armed with two
rows of teeth ; the exterior ones compressed and incisorial ; the in-
terior ones truncated like molars, but with the posterior edge ele-
vated and cutting ; mandibular teeth in one row, pointed and inci-
gorinl on the anterior part of the jaw, but with no conical ones
behind them. Body compressed; belly keeled and denticulated ;
these dermal ossicles forming two rows near the anus. Branchial
openings large ; pharyngeal tecth villiform ; dorsal with its pointed
interncural spine in front, placed over the interval between the
wventrals and anal. Three gpecies.

GeExvs XX, MviesiNUs, Valenc, Dorzal and anal fing as in
Myleus; pre-maxillary teeth five, sharply cutting, standing closely
gide by side, with their erowns a little dilated, and baving a little
cusp on each side, so that they may be called tricuspid, though
the middle lobe forms most of the cutting edge; the neck of the
tooth is narrower; a little behind the two mesial testh, though
in the same row or nearly so, there are three teeth with trun-
eated or sloping cusps, which are rather notched than trieuspid;
mandibular tecth twelve on each limb, in a single row, tricuspid,
with the middle cusp oval and clongated ; no conical teeth forming
a second row at the mandibular eymphysis, Lips thick, fleshy, and
densely papillose. One species.

GeExvs XXI. CHancevs, Cuv. (Brwcom, Mill)) Pre-maxillary
teeth triserial, multicuspid; the anterior ones the smallest, and
seeming conical from the smallness of their lateral cusps; muan-
dibular teeth hiserial, the front ones Inrge and multicuspid, the
lateral ones and those of the anterior rows conical ; behind the
symphysis two stronger conical teeth, ns in Myletws., Body elon-
gated, compressed ; belly rounded like that of a Trout, but covered
with large scales like a Carp. A great number of pyloric caca.
Eleven species.

Genvs XXIL CHavcivvs, Mill. Preemaxillary teeth small,
crenulated, multiscupid, biserial; mandibular teeth, biserial like
those of Chaleeus, multicuspid, and strong anteriorly ; two small
conical ones behind the symphysial ones, and an interior lateral
row of very small conical ones towards the angle of the mouth.
Body enmpressed ; edge of the belly tremchant but not serrated.
Dorsal far back ; anal very long; and pectorals long and pointed.
Threa species.

The genus Alysia of Lowe (Zool. Tr. 1839) probably belongs to
gome of the preceding generaof Charieini, but the testh are not de-
geribed with sufficient minuteness to determine its proper place.

k. M. Valenciennes makes a small group of Serrasalmus, Pygocen-
trus, Pygopristis, and Cateprion.

Gexus XXIII Sempasarmus, Lacép, Teeth trinngular and
trenchant, in a single row on the pre-maxillarics, palatines, and
mandibular ; maxillary not entering into the composition of the
orifice of the mouth, but lying under the edge of the pre-orbitar,
and behind the pre-maxillary. Body compressed, for the most part
rhomboidal, the first dorsal and anal ray procesding from the most
prominent points of the upper and under profile; belly keeled and
serrated with a double row of dermal spines before the anus ; first
interneural of the doreal projecting one pungent point anteriorly and
two posteriorly; branchial openings pretty large ; four branchio-
stegnls ; stomach a very large conical sne; from thirteen to twenty-
one pyloric cieca.  Voracious carnivoroos fishes. Owva not dropping
into the eavity of the abdomen.

GeExvs XXIV. PyoocesTrUs, Mill. No palatine teeth; pre-
maxillary and mandibular bones carrying a single row of trian-
gular, trenchant, feebly-crenulated teeth.  Maxillary bone as in
Serrasalmus, almost hidden behind the pre-maxillary. Body com-
pressed ; belly trenchant and sereated, the points near the anus
being doubled ; branchiostegals four; cmeal stomach; ceen vary-
ing from ten to fifteen; air-bladder divided into a small globular
anterior one, and a very large second one, which communicates
with the meophagus by a very short canal,  Ova not deapping into
the cavity of the abdomen. Four species.

Gexvs XKV. Pycorristie, Mull. Separated frem Pygocen-
trus by the edentate and smooth roof of the mouoth, but the jaw
teeth are erenulated, and strongly denticulated. Two speeies,

Gexvs XXVI. CarorrioN, Mill. and Trosch. Salmonoids,
with a serrated belly, having two rows of conical pre-maxillary
'EMHT. and one row of trenchant tril.ugu.lqr mandibolar ones, One
species,

Gexvs XXVII. Hyprocvow, Cuv.  Salmonoids, with large and
strong teeth implanted in o single row on both jaws; these teeth

247

the mouth smooth, Body elongated ; sides flattened in the middle ; tion— Ma=
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chiostegals four. One species.

Gexus XXVIIL Cyxororamus, Valene. Differ from Hydro-
eyon in having two rows of pointed pre-maxillary teeth, those of
the exterior row very short ; interior row containing four large
canines; maxillary on the side of the orifice of the mouth like that
of a trout, edged by & row of very small conical teeth ; mandible
armed at the end by eight canines ; and a second interior row ia
composed of very small teeth ; palate destitute of both teeth and
granular eminences, Eranchiostegals five.

Gexvs XXIX., Cyropon, Spix. Balmonoids, with granular teeth
on the palate; pre-maxillaries, maxillaries, and mandible armed by
n single row of pointed conieal teeth, among which thers are enor-
mous canines, the largest being near the symphysis, those of the
mandible entering corresponding holes in the palate. Body much
compressed at the pectorals ; belly frequently compressed ; anal
very long and scaly. Pectorals pointed and laid along the body, de-
geending to & right angle with the longitodinal axis when they act.
Stomach remarkably large. Carnivorous., Three species. Cyno-
don scomberoides, Val,, is the genus Hydrolyens of Miller.

Gexrs XXX, XIPHoORYRCHUR, Apass. Differs from Cynodon
in having a single row of pointed tecth on the palatines, as well as
on the jaws. Carnivorous fish. Twelve pancreatic cwca or there=
abouts. Five species,

Gewvs XXXI. AcoxraTes, Mill. Intermediate between fy-
drocyon, which is remarkable for long eanines, and Tetragonop-
terus, which has two rows of pre-maxillary teeth, some of them
tricuspid. This dentition distinguishes dgoniates from Cynopo-
tames, One species.

Gexos XXXIL Xiraostoma, Spix. Snout conical and elon-
gated by the extension of the pre-maxillaries, palatines, nasal and
prefrontal, and the dorsal aspect of the ekull wholly covered by o
granular engraved cnsque.  The elongated pre-maxillaries and the
manidible are furnished with numerous minute teeth, set closely
side by side in a single row, their points recurved like a small figh-
ing-hook ; palatines wrinkled and rough, with odontoid granula-
tions. Rody slender, elongated, and round. Dorsal very far back
beyond the ventrals, Pancreatic ceca very considerable in number.,
Five species.

Genvs XXXIII. BALANX, Cuv. (Lewcoroma, Gray.) Body slen-
derly fusiform, the thin end of the spindle being the anterior one ;
jaws equal, the elefe of the mouth horizontal, slightly arched in the
middle; maxillary curving over the corner of the mouth, and send-
ing a slipin front of the end of the pre-maxillary, forming a consi-
derable part of the border of the orifice ; pre-maxillaries armed with
a single series of small teeth, with four tall, subulate, recurved
eanineg among them on each bone, the space nearest the symphysis
have only a row of small ones ; maxillary edged with a pectinated
row of short teeth ; mandibular testh on the sides of the bone
gmaller and more numerous than these of the upper jow ; tip of the
mandible toothless, but elose to it there are three strong teeth, whose
points when the jaws are cloge pass through a rhombeoidal mem-
branous space near the point of the snout; palatine bones set with
a row of fine teeth, but there are no teeth on the vomer, which does
not project.  Ventrals about the middle of the fish; dorsal in the
middle of the posterior half, the anal still nearer the caudal fin, and
the adipese fin corresponding to the posterior part of the anal. One
species,

d Grrus XXXIV, Hypnoranous, BReinh. Teeth on the pre-
maxillaries, elongated maxillaries, and mandible, uniserial, canines
and eonieal ones intermixed ; the anterior mandibular teeth received
into pits in the palate ; palatine testh minute, granular ; pharyn=
geal tecth villiform. Body elongated, compressed ; belly keeled,
Seales small. Gill-openings extremely large ; five branchiostegals ;
internal rakers of the branchial arches having the form of small
osseous tubercles, studded with the finest spines ; ventral fing none §
dorsal fin over the anal, which is exceedingly long, and has a scaly
base, (An. 1850.)

Gexus XXXV, Goxostosma, Rafin. Pre-maxillaries short, not
pussing the eye; the maxillary completing the upper half of
the mouth, a3 in the Clupeide or Salmonide ; testh large, conical,
and sharply pointed, widely set on the jaws, with very small ones
in the intervals ; palatines and entopterygoids covered with minute
raduliform testh, and there are rough spots on the tongue ; pharynx
very narrow, the superior pharyngeal teeth resembling the teeth of
a harrow, in two groups, the anterior group composed of three testh
larger and longer than the rest; fourteen branchiostegals, sul-
arbitar vory delicate ; doreal placed far back ; free recurved spines
on the sides of the tail. Ovarian facs shut, One species.

Gexus XXXVI. Cnavvionus, Bloch, (Astromesthes, Richardson.
FPhgnodon, Lowe, Ann, Nat. Hist, x,p. 52.) Mouth formed nearly



248

ICHTH YO LOGY.

Cinsgifiea- 88 in Gomostoma, but the dentition differs; the testh are slender
tion—Ma- pointed, compressed, and corved, adhering to the bone, the mandi-
lncopteri. bular ones being the largest; maxillary testh arranged in o pee-
b, ! tinated manner on the edge of the bone, inclining backwards ;

pulatine teeth shorter; tongue armed on the sides with testh;
pharyngeal teeth harrow-like. Branchiostegals fifteen to seventeen ;
pectoral fins attached low down ; gill-openings large; dorsal far
back, anal still more posterior, its last rays opposite to the thin
adipose fin. . dstronesthes niger, ., fix. 2, p. 132,

Mr Ayres, in the Journal of the Boston N. H. Society for 15849,
deseribes a fish which seems nearly allied to Chaxliodus, but if the
symphysial mandibular barbel and branchiostegals have not been
overlooked, it can not be the same. The generic characters given
of it nre ns follows : —

Genvs XXXVIL MaLacosTEUS, Ayres. Bcales amall ; mouth
very decply cleft, its upper border chiefly formed by the maxil-
laries; pre-maxillaries short; pre-maxillary and maxillary teeth
small, sharp pointed; mandibular testh very long, somewhat
curved, smaller ones behind them ; no teeth on the palatines, vomer,
or gill-arches ; a double row on the tongue; and a tuft on each
pharyngeal ; small fins ; dorsal far back over the anal ; gill-cover
membranous without ossification, and no branchiostegals perceptibile.
All the bones unusually soft. One species, M. niger, found in the
North Atlantic. Could the bones have been softened by spoiled
spirits ¥

Genus XXXVIIL Arvnocnitod, Jenyns. Characterized by a
peculiar fold or longitudinal pouch in the integuments of the belly ;
wholly without scales ; uniserial small teeth on both jaws; two
rows on the tongae and vomer ; none on the palatines; branchio.
stegals three. Elongated form of a Grayling, but thicker, Magel-
lan’s Straits.

The last six genera are scarcely members of this family.

FauiLy VIL.—SCOPELID.E.

Scopelind, Mill.; Sawride, Valenc. Scaly or scaleless fishes
with an adipose fin, whose mouth iz bounded above from corner to
corner by the pre-maxillary, the maxillary lying bebind ; acces-
sory gills. Swim-bladder absent in most, Genus Awlopus, Cuv. ;
Sawrus, Cuv.; Seopelus, Cuv,; Maurolicus, Cocoo; Jehthyococcus,
Bonap, ; Chlorepthalmes, Bonap. ; Odontestomus, Cocco ; Paralepis,
Rizs=o ; Swdis, Raf. not Cuv, ; Stermepiyr, Herm. ; Argyropelecus,
Coceo.

They are separated from the Salmonide by the gtructure of the
mouth, and by the ova being discharged by a proper canal, and not
falling into the genornl cavity of the abdomen. The maxillaries in
eome genera approach the corner of the mouth, and form a portion
of its orifice, and in Argyropelecus they are formed of three pieces,
ong of which is dentiferous. This genus and Sternopiye belong, by
the strocture of the mouth, to the Characinide.

Gexsus I. ARGYROPELECUS, Coc. Body greatly compressed,
high, with an irregular polygonal outline ; tail narrow at its com=
mencement, and genernlly very thin near the caudal fin; mouth
nearly vertical, formed above by the pre-maxillaries and maxillaries,
the latter in some spoecies oceupying but o small part of itz orifiee,
in others nearly the whole upper half ; maxillary composed of three
pieces, one of them dentiferous ; cuorved, unequal teeth on the jaws ;
emaller ones on the palatines; branchiostegals nine; the scapular
chain of bones largely developed ; thin nuchal osseous crest; four
pancreatic cmea.  Four species,

Gewuvs Il. StEnxorryx, Herm. Body high, compressed,
with long riba sean through the gilvery integument; mouth cleft
almost vertically, bordered above with very short pre-maxillarices,
and on the sides by the maxillaries, ns in Saimoe or Salar ; pluriserial
teeth on the jaws, the shorter ones placed in an exterior row, and the
Inrger ones more interiorly ; palatines armed with two or threa
longer curved teeth anteriorly ; vomer edentate ; branchinl arches
and inferior pharyngenls rough with small teeth, but the extramity
of the tongue smooth, The dentition of the jaws iz like that of
Sawrus, and the palatine teeth resemble those of Chauliodws. Gill-
openings wide ; branchiostegals five, of different forms; coracoid
bones forming & keel with an anterior point under the throat ;
pubic bones also having'a sharp point; & triangular osseous crest
befure the dorsal, with ene large projecting spinous point.  Adipose
fin pretty long., One species.

Gexta 1L OoDoxtostoumUs, Cue. Upper half of the mouth
formed entirely Ly the pre-maxillaries which earry the teeth, the
maxillary lying posteriorly and being toothless ; mandible, pala-
tines, and chevron of the vomer armed with moveahle teeth, which
rise by their elasticity when pressed down ; no teeth on the tongue;
eye large, with an adipose fold. One species.

Genes IV. SCHI'I:I.U&. Caw. f.]f_-;r;upﬁrqm, ﬂ.ﬁ:urnh‘-’rn, Liaam=
panyetus, Bonap. Upper half of the mouth bordered by the
pre-maxillary, the toothless maxillary supporting it behind ; teeth
of the jaws small, and differing little in size; on the palatines the

tecth are minutely raduliform; no teeth on vomer, in which the
genus differs from Odontostomus.  Twenty species.

GEnvs V. Savkus, Cuv,  Elongated body, wide mouth, long,
rounded pre-maxillaries, ending in & point; the toothless styloid
muxillary being hidden under the integuments. Teeth numerous,
conical, somewhat curved, and often with a hastate or barbed point,
forming harrow-like bands on the jaws, the pulatines, tongue, and
pharyngeals ; the small teeth being in the exterior ranks, and the
larger ones interiorly. First rays of the ventrals shorter than the
posterior ones, as in Matvesphalus and Callfonymus, and also in the
united ventrals of Gobiuvs. Branchiostegals sixteen ; sub-operculum
large, also frequently the inter-operculum. Ciecal stomach large,
with a short pyloric branch; pancreatic cmea fow. Ovaries ina
shut sac. No air-bladder. Seven species,

Gexus VI. Savripa, Valene.  Differ from Sauriez in having
an internal band of acate teeth surrounded by minute ones, as well
as the band of longer palatine teeth which Sourns possesses ; inter-

nal ventral rays not so much pm‘ll.mged as in that FEnus, Twi
species.
Gexos VII. Famioseina, Valene, Resembling a Trout.  Dor-

snl standing over the space between the ventrals and anal; an
adipose fin above the end of the anal ; caudal small. Ul’E"“ hinlf of
the moderate-gized orifice of the mouth formed by the pre-maxil-
laries, the very small toothless maxillary Iying behind. Teeth simple
and conieal on the pre-maxillaries, palatines, and mandibular, alzo
along each side of the tongue. One species,

Gexvs VIIL Aveorvs, Cuv. Maxillary dilated posteriorly,
with supplementary pieces, but bordered in front by the pre-max-
illaries, which form the upper border of the mouth. Teeth small,
crowded, nearly of equal size, forming a narrow band on both jaws,
on the palatines, and on the cheveon of the vomer; two dental plates
of véry fine teeth on the entopterygoids, and the pharyngeals above
and below bristle with pretty strong heckle-formed teeth. Large
gill-openings. Hones of the head eavernous, with spinous points
on the hinder part. Thick jointed inferior rays on the pectoral, ns
in eoma Selerogenidoe, with which in other respects the genus pre-
gents many analogies, [t has also somewhat of the external nspect
of & Gadus, but iz allicd more closely to Sewris IJJ.I dentition, and
the presence of an adipose fin, Two species.

GExUS [X. PanALerIs, Risso. (Sudis, Rafin.) Malacoptery-
ginn abdominal fish, with an adipose fin, slender fusiform bodies,
elongated jaws, and the upper half of the orifice of the mouth
formed by the pre-maxillaries, which pass before the maxillaries.
Dorsal and ventrals opposite to each other and very far back ; adi-
pose fin radiated, but the Fays not articulated like true rays. MTeath
trenchant, much like those of Sphyrena. In the Fise. des Podas,
the first dorsal was considered to Le spinous, but Reinharde has
shown that its rays are articulated, and Miller assigns it a position
among the Seopelinide.

GeExvs X. ALErisavRUS, Lowe. Body elongated, tapering,
much eompressed, acute-edged posteriorly nbove and below.  Jaws
elongated, with a wile mouth, which is bordered above from corner
to corner by the pre-maxillaries, armed with small subulate teath;
laneeolate teeth on the palatines and sides of the mandible, with
long subulate ones on the fore part of the latter bone. The den-
tition has much resemblance to that of Sphyrana or Lopidopus, and
the bones have great similarity in structure to those of the Scom-
beride.  Noteeth on the vomer. A long anterior dorzal extending
backwards from the nape ; posterior one adipose; ventrals abdomi-
nal. Neither air-bladder nor pylorie ceen. Lowe. Three species
in the Atlantic and Australian seas.

Famity VIL—GALAXIDUE.

Shape of a Trout, but with no adipese fin, and the dorsal far back.
No scales, Moderate-zized, uniserial pointed teeth on the pre-max-
illaries and mandible, sometimes three canines at the curve of the
Intter ; stronger curved styloid teath in one row on the palatines
and each side of the tongue ; pre-maxillaries not reaching the corner
of the mouth, but the moaxillary is excluded from the edge of the
orifice by the thick lip. Inhabit fresh waters in Australia, Van
Diemen’s Lond, New Zealand, the Falklands, and Patagonin, where
they represent the Trouts.

GERUS L GaLaxras, Cuv. Seven species.

HYODORTS.

This small family group was instituted by M. Valen-
ciennes to comprehend three genera, which have the greatly
compressed sides of the Herrings, but not the serratures on
the lower edge of the belly exhibited by all the typical
members of that family : the presence of pancreatic ceca se-
parates them from Clirocentrus with which they would

Classifica-
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Classifica- otherwise associate. '
tion—Ma- ing to ichthyologists from their characters, but of no great
lacopteri. jmportance to man. The Hyodons, from which the group
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They are fresh-water fishes, interest-

derives its appellation, are small fishes of North America,
known locally by the name of Gold Eye, and having a re-
semblance to the Trouts in feeding on insects and taking
the artificial fly freely. They, as well as Osteoglossum, are
among the fishes which have the interior of the mouth most
fully armed, since they possess strong teeth far back on the
palate as well as on the tongue and jaws,

Fauiny VIIL—HYODONTID.E,

Hyodontes, Valeng, M. Valenciennes places in this group Orteo-
gloesum, Jechnoroma, and Hyodon, which have compressed bodies,
and o keeled belly, without denticulations, but with poncreatic
eaea, the presemce of which, he enys, alone separates them for
Chirocentrus, though the suborbitar seale bones are more developed
than in the latter. Their intestinal canal resembles that of the
Mormyri.

GeExvs I. OstEocLossUM, Fereira, Body and head compressed
like the blade of & sabre; head bony above, and the cheeks pro-
tected by the suborbitars and opercular pieces ; mouth much cleft;
small conical tecth on the premaxillaries and slender maxillaries,
which move little, and are partinlly concealed by the preorbitar;
lower jaw armed like the upper one with two fleshy barbels under
the gymphysi=s; minuta erowded teeth cover thes vomer, the paln-
tines, antapteryg:rlrlg, presphencid, lingual bone, and body of the
hyoid bone. Gill-openings very large, overlaid by the wile mem-
branous border of the gill-cover ; branchiostegals ten.  Anal long,
but separated from the small caudal ; ventrals ending in a filament-
ous point. Belly trenchant, but without denticulations; stomach
rounded, without any cmeal pmjecliun ; two pancreatic caca ; air-
bladder largs, simple, without either partitions or horn-like pro-
longntions, but communicating with the upper part of the msopha-
gus by atube having an excessively small mouth., Two species, ong
in the Amazon, the other in Borneo.

Gexus [I. IscAaxos0Ma, Spix. An Osteoglosum, with the anal
and caudal united,

Gexvs III. Hvonow, Lesu., Rafin. Body scaly, greatly com-
prosged, thickest above the lateral line ; back acute, belly more
g0 ; profile suboval. Dorsal short, over the long anal. Eye large, pre-
orbitar seale bones covering the whole of the cheek ; mouth wide,
premaxillaries and maxillaries forming equal portions of its upper
border. These bones have uniserial conical teeth, largest towards
the symphyzis; the mandible has two rows with their points in-
clined backwards, and the interval between the rows covered with
minute teeth ; the vomer is similarly armed, bot the dental surface
widens gradually as it approaches the gullet; the palatines are
armed by a egingle row of conical teeth, with a small oval plate of
vory minute ones within the middie of the row ; tongue strongly
armed by a marginal row of hooked teeth bigger than the others,
anfl the rest of the surface covered with minute card-like teeth,
baving their points reflexed. Stomach siphonal ; one pungmmic
cacum ; air-bladder large, communicating with the msophagus,
Fregh-water North American fish.

CLUPESOCITLE.

This family was indicated by Miiller in his treatise on the
Natural Families of Fish, and was considered by him to be dis-
tinct from the true Herrings by having no pseudobranchize,
which the Clupeoids all possess. On subsequently examin-
ing some examples of the genus Megalops, he found the
pseudobranchiz present, though evanescently small; and he
also discovered t[:at Gnathobolus, a genus closely related to
Notopterus, has pectinated pseudobranchim, He therefore
ceased to consider the Clupesocider as a separate family,
and referring them all to the Clupeide, enumerates as mem-
bers of that family, Clupea, Pristigaster, Alepocephalus,
Gnathobolus, Notopterus, Engraufis, Thryssa, Megalops,
Elops, Lutodeira, Hyodon, Butirinus, Chirocentris, Sta-
mias, Chauliodus, Heterotis, Arapaima and Osteoglossum.
Neither Amia nor Chauliodus have psendobranchiz. M.
Valenciennes has treated of the genera here enumerated as
intermediate between the Clupeide and Esocide, and con-
siders several of them to be types of distinct families, some
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of which have been named by him. After abstracting these,
the remainder are here placed under the head of Clupesocide,
as a convenient term indicating their position between the
natural families of the Herrings and Pikes. When their
anatomy has been more perfectly investigated, they will be
distributed by ichthyologists to their proper places in the
system. One part of the structure of a fish is much attended
to by Miiller in his searches after the natural affinities of the
various genera he examines, viz, the investments of the
ovaries, or the organs which hold the roe or eges.  In the
Balmon tribe the eggs are not contained in a separate sac,
but drop off from the ovary as they come to maturity, into
the general cavity of the abdomen, and are expelled from
thence ; in the Galaxide and in various groups that have
been separated from the Safmonide, the ovaries are inclosed
in asac, which has a canal of its own, throngh which the eggs
pass in the process of spawning. A too rigid adherence to a
single character often separates fish that are connected hy
many natural affinities ; and some of the Clupesocide would
associate well with the Seopelide did they poszess an adi-
pose dorsal ; the absence or presence of teeth on the palate
has also been occasionally made of too much importance by
systematists,

The genus Notopterus is peculiarly interesting to syste-
matic naturalists on account of the combination of charac-
ters of very different orders of fish which it presents. With
the compressed body of a Clupeoid, it has the denticula-
tions of the preorbitars, suboperculum, and mandible, and
the cranial crests observed in several families of Adeanthop-
teri, together with a Gobioid union of the ventrals, in which
also it agrees with Gonorfynchus ; the dentition, especially
the existence of spheroidal teeth, allies it to Butirinus, while
the armature of the tongue brings it near to the Hyodontide
or to Mormyrus. The eggs are not shut up in a sae, but
fall freely into the abdominal cavity as in the Safmonide.

The genus Arvapaima, so named by Miiller, and since
called Fastres by Valenciennes, was termeil Sudis by Cu-
vier 3 but Rafinesque having previously used the word Sudis
to denote a fish of a totally different kind, the name has been
necessarily dropt as an appellation of this genus. The spe-
cies are of much interest not only from the peculiarities of
structure which they exhibit, and their encasement in strong,
bony, compound scales, but from the great size which they
attain, exceeding that of almostall other fresh-water fishes, and
also from the excellence of their flesh as an article of food.
Sir It. Schomburgk mentions, that in the Rio Negro some
are taken which measure fifieen feet in length, and weigh
four hundredweight.  They are harpooned, or taken with
a baited hook, and are the objects of considerable fisheries,
They fetch a high price, and are excellent when fresh, espe-
cially the belly part which is very fat. When salted they
are exported in large quantities to Para, and are there
preferred to the salted fish from the banks of Newfound-
land.

Butirinus and Heferotis are also interesting, but more
from peculiarities of their structure than from their utility to
man, though, as articles of food they rank among the more
highly prized fishes,

Fasminy IX—CLUPESOCID.E, Mill.

No adipose fin ; no accessory gills ; premaxillaries bounding the
orifice of the mouth in the middle above, and the maxillaries the
gides. Some have a simple swim-bladder ; pyloric cmea in & few,
in others absent. Distinguished from the Clupeidm by the ab-
sence of accessory gills. They include the following genera:
Stomias, Chirocentrus, Notopterus, Osteoglossum, Heterotis, and Sudis,
Cuv. (or drapaime, Miill.)

These penern wers either nssocinted with Esex by M. Valens
ciennes, or considered as types of peculinr families ; and at a later
period Muller censed to consider these fish as forming a proper
family, but we have placed them together until apj-ruprilla ymi—
tions are found for them,
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ICHTHYOLOGY.

Gexps I. Stomias, Cuv. Elongated scaly fish, having some-
what of the form of Scombeéresoz, but with a short high bead and a
barbel depending between the limbs of the mandible. Dorsal and
anal opposite near the caudal; ventrals in the posterior quarter of
the fish before the vertical fins. Seales thin, forming hexagonal di-
visions in the skin, not imbriented. Mouth cleft fir past the eye,
which is near the end of the very short snout; upper border of the
mouth formed by the premaxillaries and maxillaries ; mandible pro=
jecting beyond the snout; strong conico-subulate curved teath on
the premaxillaries and mandible, with very small tecth on the part
of the maxillary, which passes beyond the premaxillary; small
teeth exist between the tall omes ; the tongue is toothed in the same
manner, and the branchial rakers are in the form of long, hooked
teoth. Branchiostegals seventeen ; pretty large gill-openings, Ali-
mentary canal a long straight tube, without n stomachal dilatation ;
nn pancreatic cxca ; ovaries, two long sacs ; a long, slender air-blad-
der. Omne Mediterranean species.

The want of an adipose fin seems to be the only character that
separates this fish from Chauliodus, and other Scopelini.

Gexvs I1. MickostosMa, Valene, General form of Sromias, but
less elongated, with o small head and a very small mouth, wholly
anterior to the proportionally enormous aye. The anal behind the
dorsal, and neither of them so far Lack as in Stomias, Upper half
of the orifice of the mouth formed by the small premaxillaries
and maxillaries, both without teeth ; a few vomerine teeth, none on
the palatines, nor on the tongue or pharyngeals, but the branchial
rakers are long and pointed. Branchiostegals four. Intestine and
air-bladder as in Stomias; psewdobranchis crested. {Ine Mediter-
ranean species, The specimen in the Paris Musenm is the same
with Risso’s, but the imperfect deseriptions of the latter giving it
an adipose fin, led Miiller to believe them to be different.

The Chirocentres, saya M. Valenciennes, approach Esor, and even
Cyprinus, by the absence of pancreatic caeca, but they depart from
these families to place themselves near the Clupeoids by the junc-
tion of the premaxillaries and maxillaries. It is a family of only
one species, forming the

Gexvs 11I. CarmnocesTRUS, Cuv. Body compressed, elongated ;
belly trenchant, not denticulated. Dorsal far back on the tail, op-
posite to the anal ; pectorals pointed with a long styloid bone in the
axilla covered with scales ; ventrals excessively small. Pharyngeal
teeth strong and eurved ; two mesial premaxillary teeth horizontal ;
upper jaw formed of small premaxillaries soldersd to dentiferous
maxillnries which have two supplementary pieces as in Clupes, one
of them hidden under the preorbitar scale bone, the other extend-
ing beyond the corner of the mouth ; testh very fine and short on the
palatines, two pterygoid bones, the tongue, the branchial arches,
and the pharyngeals. Stomach eazcal ; intestine short, with the in-
terior mucous coat forming a long spiral walve ; no pancreatic
cica ; swim-bladder long, slender, with interior imperfect trans-
verse partitions, and an air-tube going to the stomach. Eranchio-
stegals eight.

Gexuos IV. NororTeRUs, Valene, Body greatly compressed,
very thin towards the tail. Snout obtuse, with little projection, the
nasal bone scarcely passing the turbinal ; two small premaxillaries
placed transversely at the extremity of the nasal, and suspending
tha free maxillaries, the latter a single bone (not of several as in
the Clupeida); limbs of the maxillaries having s deep, oblong, dor-
sal cavity, with two trenchant edges carrying tecth ; jaws armed
with minute raduliform teeth, also the palatines; a small spot
on the end of the vomer, an oval surface on the presphenoid ;
and very lomg crooked ones on the edges of the tongue. The
foremost two suborbital scale bones are serrated on their edges,
and also the edpes of a large hollow on the inferior limb of
the preoperculum, which hides entirely the smooth interoper-
colum ; operculum lnrge, and subopereulum wanting as in the Si-
luri. Lmrge muciferous cavities in the cranium, on which there
are five longitudinal ridges, namely, a mesial interparietal one and
two lateral ones on each side ; the suprascapula is also eavernous,
and pierced for the passage of mucoducts.  Dorsal very small ; anal
very long and united to n small eaudal ; ventrals united to one
another, but scarcely perceptible from their minutencss. A genital
papills behind the anus.  Belly very much compressed, and edged
by a doubls serics of denticulations. Scales smaoll, covering the
body, the gill-covers, and part of the cheeks; lateral line straight.
Branchiostegals seven, erroneously stated in the ** Regne dnimale™ to
be only one.  Stomach eompressed, globulnr, with the eardia and
pylorus in front, one over the other, Owva not shut up in an ovisac,
but dropping into the abdominal eavity. Aiv-bladder multilocolar,
hl\'ing numerpus interior partitions, and some exterior contrac-
tions, with two long posterior horns ; and two little horns that, pro-
ceeding from the fore-part of the bladder attached to the cranium,
pass under the acousiic sacs which contain the otolite, onwards to the
third tuberele of the brain—a unique circumstance in fishes. Three
specios.

Notopterws is considered by M. Valenciennes to be the type of a
peculinr family.

Gexvs V. Anararsa, Mill. (Sudis, Cuv. ; non Rafin. ; Fasires,
Valene.) Dody more or less rounded, covered by a mosaic
work of osseous seales, which extend over the wvertical fins,
Annl and dorsal short, and far back. Head formed of deeply sculp-
tured bones, with muocous cells, clothed in a thick skin; large
cheek bones ; mouth pretey large, bordered above by the premax-
illaries and maxillaries, both mrr}'iug teeth, and below by thi
mandible, toothed in the same way ; small raduliform testh cover
the palatines, the pterygoids, the vomer, the |:n51:hnnnid, the
lingual bone, and all the body of the os hyoides ; and there is a plate
of teeth on the internal surface of the mandible; the presphe-
noidal and palatine teeth vary with the species. Air-bladder said
to be cellular like the lungs of a fowl ; two valves at the arterial ori-
fice of the ventricle, and no muscular bulb. About six species in
the rivers of South America.

Gexvs VI, HerenoTis, Ehren. A large cuirassed head,
clothed in mucons skin, and hard mosaic seales on the body, give
this genus a resemblance to Swdis, but the vertical fins are not
scaly. The teeth stand in a singla row on the jaws, they are re-
curvad with o rounded paint ; no teeth on the palatines, vomer, or
presphenoid, but there are groups of straight conical teeth on the
pterygoids and diluted part of the hyoid bone. Two long, thick, pan-
ereatic cieen. A eellular air-bladder enters into rings formed by
the parapophyses of the candal vertebra:, ns in the Erocati. Two
species, Africa.

Gexus VII Borimiyus, Com. (Afbwls, Gronov.) Has the
general aspect of some of the Indian Cyprinoids. Body regu-
larly fusiform, with a conical head, and pointed snout, passing the
end of the mandible a little. Dorsal in the middle of the length,
its hinder third opposite the ventrals, the anal balf-way between
the latter and the largely-forked enudal. Hend naked. Body
covered with Inrge, hard, firm seales ; furrows on the cranivm per-
eeptible theough the skin. Fine eard-like teeth on the jaws,
palatines, front of the vomer, and pharyngeals ; and what is charac-
teristic of the genos are small, cup-shaped, hemispherie patches of
teeth, covering a part of the presphencid, and another on each ptery-
goid. The convex tongue fits into the canal formed by these three
bones, and its surface is also coversd with granular tecth, Intes-
tines like those of the Clupeide. Stomach large, cacal ; pancres
atic ciea twenty-two ; hexagonal cells in the mucous coat of the
rectum; ovarian sacs opening on each side of the anus. A long
air-bludder, having its thin membrane enveloped in an exterior fib-
rous sae, communicates with the stomach by a short tube. Nine
Epecies.

The Butirines, says M. Valenciennes, are undoubtedly allied to
the Clupeoids by their large air-bladder and numerous pancreatie
cieen, and the want of teeth on the maxillary, but they are kept
apart from that family by the absence of a keeled denticulated
belly.

ERYTHRINIDUE.

A small family established by M. Valenciennes of several
genera whose true place in the system has been much
anvassed.  Erythrinus is stated by the ichthyologist just
named, to present in its skeleton a resemblance to the Sal-
monide in the adjustment of the bones of the face, to the
Cyprinide in the size of the lateral occipital foramina, to
the Clupeidee inthe parieto-occipital foramina, and in the form
of the basi-occipital, which differs totally from that of the
Cyprinoids in wanting that vaulted dilatation to which the
median pharyngeal plate is attached in that family ; but
again it possesses Cyprinoid characters in the union of the
first vertebrae and in the existence of the Weberian ossicles,
connecting the air-bladder with the auditory organs, though
not exactly in the same way as in the Clyprinide.

FPaMmity X.—ERYTHRIN ILE,

Erythroides, Valenc. Body moderately thiek; back and belly
rounded ; head large ; snout obtuse ; upper arch of the mouth formed
of the gmall premaxillaries, with the maxillnrics articulated to their
extremities, both crowded with small conical teeth, as is also the
mandible. Villiform teeth cover the palatines and pterygoids, and
form an arched plate on the roof of the mouth, separated from its
fellow om the other side by a smooth vomerine line ; pharyngeal
teeth also villiform. Entire check covered by bony suborbitar
seales, followed by fwoe temporal plates which are characteristic of
the family. Stomach conical, siphonal ; panereatic exca numerous ;

Classifica-
tion— Ma-
lacopteri.

"-_q.v.-—-"
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Classifica- ovarian snes not communieating with the eavity of the abdomen; three generic ones. [tis theonlyrepresentative of the genus Classifica-
Elops yet discovered, and is one of the few fishes which are tion—>Ma-

tion—Ala- air-bladders two, united by a neck, the anterior one roundish and
Incopteri. covered Ly a thick fibrous coat as in the Cutastomi and other
¢ Cyprinides, and inserted into the third and fourth vertebral pro-
cesses, but not communicating with the ear ; the second js subeel-
lular anteriorly, without extensive partitions, but with recesses
formed by lungitudlnﬁl and transverse bridles in the walls of the
viscus, which project inwardly in thin folds. A tube runs from the
gecond air-bladder to the top of the esophagus.

Erythrinus, says Miller, belongs decidedly to the Characind

Gexuvs I. Ervrarixvs, Cuv,, Mull. Bimple, card-like tecth on
the palatines ; the bigger canines among the mandibular teeth are
proportionally short.  Swim-bladder cellular. Six species.

Gexys [I. Macronow, Mill. A row of bigger conieal pala-
tines in place of the card-like teeth of Erythrinus ; on the mandible
isolated very large canimes. Bwim-bladder not cellular. Six
species.

Gexvs I Lesiasiza, Valenc. Having the aspect of a Cyprinoe-
don and the tricuspid testh of that family, but with the suborbi-
tars cuirassing the cheek; numerous pancreatic coca, and a double
aiphludder{‘}:aﬂml}r cellular as in Erythrinus.

Gexvs IV, PYeenvriNa, Valene, In some of its characters this
fish approaches the Cuprinide. A scaly, fusiform fish, with the
muandible projecting, and the upper lobe of the enudal elongated.
fnout very short ; eye rather large; mouth formed above by the
short premaxillaries carrying minute ecrowded teeth, and on the
side by oval edentate maxillaries, which fit into pits in the man-
dible ; the mandible has large limbs, with small conical teeth, and
moves after the manner of the jaw of Mugil; the gecond and third
suborbitar scale bones ‘cover the cheek. Stomach roundish; six
pancreatic .cmeca ; a double air-bladder, like that of Macrodon,
withoot eellular walls, but with n tube from the posterior conieal
half, which communicates with the upper part of the esophagus.
One species, Surinam.

Gesus V. Usmsra, Kramn. Small premazillaries, articulating
at their extremitics with the maxillaries, both carrying teeth ;" vo=
mer and palatines also studded with teeth, Branchiostegals five ;
eesophagus short and globular. Stomach long, eylindrical, siphonal ;
no pancreatic cmea ; nir-bladder simple, pointed behind, rounded
before, and communicating with the pharynx by a wide opening.
A thickly fusiform fish, with a short-conieal, smooth head, large
scales on the body, and a dorsal rather posterior to the middle of
the fish, and opposite to the small ventrals and anal. Caudal fin
cuneate at the end.

This genus is one which ichthyologists find a difficulty in assign-
ing to any family that has as yet been characterized. 1t combines
the characters of several groups. Miiller remarks that it does not
belong to the Pocilian genus Cyprinodon, since, in addition to the
premaxillary teeth, it has testh on the vomer nnd palate bones;
and a mouth bounded anteriorly by the premaxillaries, and exter-
nally Ly the maxillaries, as in Fsox, with which it agrees also in
having no cacal projection of the stomach, and in the intestines
and the covered pseudobranchime.  (Areh. fur Natwrg,)

Gexus VI DussusieRra, Valen. This fish, having the nzpect of a
Clupeoid, but, being without denticulations on the belly, is ene of
the species whose combinations of characters mock at our attempts
at arrangement. It has teeth on the jaws, palatines, pterygoids,
and tongue, but the vomer is smooth. There are raduliform patches
of teeth on the palatines and pterygoids as in Elops, but it cannot
enter the Elopides family, because it wants the sublingual bone of
Elops. It ought to be placed, M. Valenciennes thinks, between
Butirinus and Elops. One species, Ih acuia,

Gexus VI Etnumevs, Bleek. Separated from JDussumiers
becaunse it has vomerine teeth. ( Clupéa micropus, Schlegel.)

ELOPIDJE.

The existence of a bone between the limbs of the lower
mandible is one of the characters of this family, and the
want of it in Butirinus (left among the somewhat hetero-
geneous Clupesocide) is the reason why M. Valenciennes
did not place that genus with his Elopiens. Amia is an-
other genus in which this sublingual bone is present, but
Miiller has adduced various arguments founded on its struc-
ture for considering it to be ane of the few living Ganoids,
and we shall accordingly mention it under that order along
with the Lepidostide which are more unequivocal Ganoids.

The ficure No. 73, represents the Elops saurus, or Silver-
fish of Garden, a fish which has been introduced into our
systematic works under four different specific names and

Fig. 75.
Elops sauris
common to the warmer parts of both the Atlantic and Paci-
fic Oceans. It has been captured at New Orleans, Suri-
nam, and on the coast of the Brazils ; also on the opposite
African coast at Senegal. In the Red Sea also, at the Isle
of France, in the Indian Ocean, and, lastly, on the North
Australian coasts and in the seas of Polynesia, westward to
Japan and China.
There is a likeness between the genera Lufodeira and
Elops, but the great number of branchiostegals which the
latter possesses at once distinguishes them.

Faminy XI.—ELOPIDE.

Elopiens, Valenc, Separated by M. Valenciennes on account of
the presence of a sublingual bone from the Butirinide, to which
they are nearly allied. This bone exists in Amia, but that genus
has another kind of dentition. Thess fish are remarkable among
their allies for the sumber of their branchiostegels, and the median
fome under the branchiostegal membrane, between the limbs of the
mandible, iz alzo an unusual part of their structure. The mouth is,
like that of the Clupeida, bordered above by small premaxillaries,
and long free maxillaries on the side. Teeth so fine on the pre-
maxillaries, maxillaries, mandilile, palatines, entopterygoids, vo-
mer, presphenoid, and tongue, that they appear merely to be slight
asperitics. Dody leng and rounded ; no denticulations whatever on
the belly, Dorsal medial, with no prolongation of the last ray. An
enlarged and indurated seale on the dorsal and ventral edge of the
base of the deeply-forked cawdal ; long sealy appendages in the
axille of the ventrals and pectorals, Head naked; a diaphanous,
waxy-looking, adipose eye-membrane, Stomach conical, with an
ascending fleshy branch ; numerous pylorie ceca ; a large air-blad-
der communicating with the digestive canal, and forked ante-
ril:lrl_lr'1 Liut not -l:-n.ll;-ring the eranium.

Gexus I, ELops, Linn,  Character of the family as above, Two
species,

Gewus [I, MEaarors, Commer. Body elongated, of moderats
height and elegant form. Mouth bordered above by the small pre-
maxillaries, and by the large, moveable, compound maxillaries on
the sides, with the edges of both rough with minute tecth : there
are teeth also on the mandible, the palatines, the pterygoids, the
front of the vemer, the presphencid, tha lingual and hyoid
bones, and on the pharyngeals, Wide gill-openings ; branchioste-
gals numerous { twenty-two to twenty-five). A sublingual bone be-
tween the limbs of the mandible, Anadipose eye-lid to the pretiy
large cye.  Small doreal, with the tip of the last ray filamentous
and long. A large conical stomach; numerous slender, filiform,
poncreatic cwen; mir-bladder lorge, forked anteriorly, with an
air-pipe from it opening into the pharynx. Three species.

MORMYRIDJE.

A small family of fishes which abound in the rivers of
both sides of Africa, the Nile, Senegal, and Congo, They
are timid fish, of nocturnal habits, that frequent rocky ba-
ging in the rivers, and would be seldom taken but for the
high price they command, which renders the fishermen very
assiduous. They are cavght with lines to which many
hooks baited with worms are affixed, and one fisherman
rarely succeeds in taking more than two or three in the
course of the night. Their flesh has an excellent flavour,
and is greatly esteemed by the epicures of Egypt. These
fish seem to have been objects of as great attention to the
ancient Egyptians as they are to the present inhabitants of
that country. In the Egyptian museum of Paris there is a
small bronze representation of one of the sharp-nosed
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Classifica- Mormyri surmounted by the mythic horned circle emble-
tion—Ma- matic of the divinity Athor ; and mumified Moraryri are not
lacopterl. pare. Sir J. Gardner Wilkinson says, that the name of these

carbonic acid and oxygen. The Orestias are found at a Classifica-
still greater altitude, being inhabitants of Lake Titicaca tion—Ma-
and other elevated sheets of water on the Cordilleras of lacopteri.

\-.—-\_,.--h-‘I

fish in modern Egvpt is Mizdeh ; and in page 250 of the
second volume of the second series of Awncient Egypt, he
gives two very recognisable representations of a Mormyrus
taken from bronzes, one of them crowned by the emblem
in question. A third fizure is copied from a representation
of the fish in the temple of the Great Oasis, where it is
coupled with the name of' the goddess, and shows, Sir Gard-
ner thinks, that the fable of the metamorphosis of Venus
into a fish was of [*:.:;:.'illiun urigiﬂ. The ancient l:',g‘_\'plinns
appear to have made the Mormyrus an object of veneration,
but to have abstained from eating it, according to Plutarch,
because it was one of three different kinds which devoured a
part of the body of Osiris, and which Isis therefore was unable
to recover when she collected the rest of the scattered mem-
bers of her husband.  The Mormyrus longipinnis of Riip-
pell, or M. caschive of Hasselquist and Valenciennes, has
been ascertained to possess electric organs, which probably
exist in other s[mulus also, and miay be one reason for the
veneration, of the whole genus by the ancient Egyptians.
The long-finned species represented by one of the bronzes
figured by Sir Gardner Wilkinson is either this M. casclive
or the M. oxyrhinchus which has also a long dorsal.  Miiller
found the premaxillaries of the Mormyri to be united so
as to form a single bone.

Faminy XIL—MORMY RIDUE, Miill,

Mormayri, Cuv, Longish compressed bodies, with a tail slender
at its origin, but swelling out at the attachment of the caudal.
Hend encnsed in o thick, naked skin, which envelopes the gill-
cover and branchiostegals, and leaves only a perpendicular slit for
& gill-opening. Branchiostegals six, Mouth small, and bounded
above mesially by a single bone formed of the coalescent pre-
maxillaries ng in Iiedon ; laterally the maxillaries enter into the
composition of the orifice. Dentition various. The post-frontal or
tempornl apparatus is simpler than in other fish, thersin resembling
the Siuride. The cranium has a peculinr canal closed by the
ekin, leading to the interior hollow of the skull, and the acoustic
labyrinth. Accessory gills absent; stomach globular; intestine
long and slender ; two pyloric cmen ; swim-bladder simple,

GeExus I, Mormyrus, Mill, A row of slender teeth, curved at
the tips on the premaxillaries and mandible, and in the young a
stripe of raduliform teeth on the hinder parts of the vomer. M.
eyprinvides, oxyrhynchus, dorsalis, longipinnis.

GENUE LI, Monsiveors, Mull. Conical teeth on the jaws in
place of curved tipped ones, M. anguilloides, fobiatus.

M. Valenciennes does not adopt these genera of M, Muller, as he
gays that conical and slender teeth exist on the jaws of the same
gpecies. He describes twenty species, in two groups, characterized
by the length of the dorsal fin. Since the publication of the ffis-
toire des Poissons, Peters has discovered 2ix new ones on the Moz-
ambique coast. Most of the species described by M. Valenciennes
have two minute lateral cusps to the teeth, separated by a noich as
in Crenidens.

CYPRINODONTS.

The typical forms of this family are small fishes, formerly
considered to be Cyprinoids, but, as their name denotes,
differing from the true Carps in possessing teeth, and, more-
over, in having protractile jaws ; they want also the kind of
pharyngeal grinding apparatus which is peculiar to the
Carps. Species exist both in the Old and New Worlds;
and some inhabit indifferently fresh, brackish, or salt water.
We have seen specimens procured in a brine spring and
salt marsh on the shores of the Dead Sea, on the supposed
site of Sodom, probably from one of the slime pits of Siddim
of which the valley was full in Abraham’s time. In one
member of this family, the Guapucha (Pecilia bogotensis),
which inhabits the little river of Bogota on the platean of
Santa Fe, 8840 feet above the sea level, Humboldt found
a double air-bladder ; and, on examining the contained air,
ascertained that 93 parts in 100 were azote, the rest being

Peru and Bolivia, between the 14th and 19th degrees of
latitude, and from 13,000 to 14,000 feet above the sea. The
flesh of these fishes is a great delicacy 3 and they are sought
for during the winter season, when they can be transported
without spoiling.

Anableps is a genus which excites the attention of the
dullest of observers by a conformation of the eyes which no
other vertebrated animal possesses, in the cornea being
divided into two somewhat unequal elliptical parts by a
bridle of the conjunctiva, giving to each eye the appearance
of being double.  This very peculiar structure has most
likely a connection with the habit the fish has of swimming
with the eyes partly out of the water. Panchoxr and Van-
deliia were considered by M. Valenciennes to have affinities
with Peacilia, ut owing to their possessing teeth on the
palate he places them after Esox. Neither has Diplopterus
been enumerated among the Cyprinodonts by Miiller, but
no other more convement place for these three genera oc-
curs than just before the Esocide.

Faminy XIIL—CYPRINODOXTID.E, Agass,

Cyprinodontes, Agnss. This is a very precise family, with pro.
minent characters. lts members resemble the Cyprinide in habit,
but they do not possess the large pharyngeal tooth, nor the bony
process of the basi-occipital. Upper and under pharyngeal teeth
card-like; n:nxi“ur}r o8 in the Cwprinidae, and the l:II'ElII-BI'i."I]'ri:EI-
forming alene the upper half of the mcuth, but they are armed
with teeth; jaws protractile. Swim-bladder simple, and unfur-
nished with a chain of acoustic sssicles. No supplementary gills,
Svomach siphonal ; no pancreatic ceca.  Some are viviparous,

Gexve [, Pecoinia, Valene. Jaws depressed, horizontal and
protractile, the upper border of the mouth formed solely by the
premaxillaries ; moveable and curved teeth on both jaws in an
exterior row, with o stripe of villiform testh behind ; roof of the
mouth edentate, soft; many rows of hooked teeth on the pharyn-
geals, Five branchiostegals. A single, simple air-bladder. Long,
simple intestines ; viviparous, Eight species,

Gexus 11, MoLtiexEsia, Lesu. Having the deotition, bran-
ehiostegals, and intestines of Pocilia, they differ in the position of
the anus, ndvanced to between the ventrals, which are rather far
back. A large and long dorsal and expanded caudal, One species,
Lake Pontchartrain.

GeExve I1I. XirnoraorUs, Heek, Teeth bristly, short, suor-
rounded by a row of stouter ones.  Ventrals as in Mollienesia ; anal
in the male elose to the ventrals, the front rays thickened, con-
nected together by a long plate, whose extremity is used as a
prebensile organ ; the posterior rays very short. Three Mexican
species,

: Gexus IV, CYPrINODON, Lacép. (Lebias, Cuv.) Viviparous fishes,

with the jaws rather less depressed than in Peeilia, the teeth in a
single elose row, compressed and tricuspid. Branchiostegals five,
Intestines and air-bladder of Pecilic. Small fishes resembling a
Minnow, FEight species,

Genxvs V. FuspuLus, Lacép. Characterized by the presence of
fine card-like tecth on arched premaxillaries, the upper half of
the orifice of the mouth being semicircular. Head flat bencath;
and the jaws not depressed as in Pocilia. Branchiostegals five.
Eight species,

GExUs VI HypraravYRA, Lackp., Teeth of Fundulus, Six bran-
chiostegals. Four species.

Gexvs VIL GrRuspuLus, Valene. DBody compressed, oval ; the
flat upper jaw shorter than the mandible ; numerous teeth on the
juws, Dorsal far back, opposite to the anal. Braonchiostegals five.
Air-bladder double, the posterior one much the largest. One
species, seen only by Baron Humboldt,

GeENUs VI, OrESTIAS, Valene, Thickly fusiform, apedal, sealy
fishes, Thorsal and anal opposite to each other, bebind the middle
of the body, on the commencement of the tail. Mouath rather small
at the extremity of a muzzle which bulges beneath by the projec-
tion of the mandible; teeth fine and hooked ; pharyngeal teeth
card-like. Five branchiostegals, Secales of the fore partof the fish
hard horny bucklers, with oceasional intervals of neked skin;
posteriorly they are ordinary cyeloid scales like those of a Carp.
Lower part of the belly destitute of scales, shining and metallic in
lustre. Nine specics, Andes.

M. Gervais has instituted a genus which he names Tellia, for an
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water fizshes, and indeed, if the accounts which some writers Classifiea-
give are not exageerated, it occasionally attains a size not tion—bMa-
ereatly inferior to the gigantic inhabitants of the ocean. lacopteri.
o oy + - | 4 i b 1&-—-;-.1-'-"
Individuals are recorded as measuring from 5 to 9 feet
in length, They frequently weigh above 30 Ib. in the

Classifica- Algerine fish which is distinguished from Cyprinodon by the want of
tion—Ma- ventrals, We know it only by a brief notice in the drehiven fur
lacopteri. Naturgeschichee, and are not told in what respect it differs from

""'"'V""J Chrestios.

Gexvs IX. AwasLers, Bloch. Elongated sealy fishes, with a
flattish, rounded back, and depressed head.  The maxillavies carey

no tecth, and do not enter into the composition of the border of the
mouth, which is formed above by the premaxillaries alone. On
these there are teeth, the outer row being moveable like those of
Poecilia, and the inner ones minute, in a crowded band ; roof of the
mouth smooth, edentate ; tongue a very small tubercle; pharyn-
geal teeth two plates above and below, conical pointed, villiform,
erowded ; lips thick ; eyes prominent under a scaly arch, having
the cornea and iris divided by a longitudinal band; so as to give
thom the appearance of being double. Branchiostegals five. In
the male the excretory canal of the organs afi,;u.\nerutlcm. COMmOn
also to the urinary bladder, is carried along the front of the anal
beyond tha tip of its first ray, in a tapering, sealy appendage,
with the orifice ot the extremity. The female is viviparous, but
seldom produces more than seven or eight young at a time. Air-
bladder pretty large, with a pneumatic duct in the fotal state, which
is obliterated as the fish attains maturity. Four or five species.

Gexus X. DipLoPTERUS, Gray. (Luciocepialus, Bleeker.) [s
placed by its affinities between Cyprinodon and Esox; the exise-
ence of vomerine teeth brings it near Panchar, which it resembles
in the position of the ventrals under the pectorals. A single anaean-
thous dorsal opposite the anal. Upper half of the mouth composed
of the very peoteactile premaxillaries, which bave morcover a
tuft of teeth on their ascending pedicels, and uniserial tecth on
their labinl limbs; mandibular teeth pluriserial in front; vomer
rough, with minute tecth; four complete branchial avches; no
peendobranchiz ; inferfor pharyngeals widely separated, armed
with eonieal teath,  Gill-openings large, coming forward under the
eye. Branchiostegals five. Nostrils two in the preorbitar space,
Seales Crenoid on the body, Cyeloid on the head. Stomach cacal,
iutestine short ; no pancreatic caeea.

Genus X1 Pawciax, Hamilt. Buch, Thickly fusiform sealy
fishes, hiEhl_‘ﬂl in the middle, and :upm'ing rather more towards the
head than posteriorly. Dorsal far back over the posterior part of
the larger anal; abdominal ventrals before the middle of the fish.
Upper arch of the mouth formed by the premaxillaries, behind
whose descending limbs the maxillary lies and does not touch the
edge of the orifiee, which is garnished oll round by a narrow band
of teeth as fine as bairs. Teeth on the palatines; branchiostegals
five,

Gexvs XL VANDELLTA, Valene, Dody elongated, rounded,
slenderer anteriorly ; snout depressed, prominent; mouth small,
situated on the ventral aspect; lips thick, with n fleshy barbel ot
the corners of the mouth on each side; teeth on the vomer ; none,
or little visible teeth on other parts of the moath.  Ventrals small,
on the posterior third of the body ; dorsal standing over the interval
vetween the ventrals and anal.  Cne species, India.

ES0CIDE.

By the abstraction of groups formerly included in the
Pike family, only a single genus remains to represent it,
and of this there is only one European species, viz.,
Esor lueius, Lion. (the common Pike). During the

earliest stase of its life it is of a greenish hue, but in the
gecond year it becomes gray with pale spots, the latter
Its markings,

ultimately acquiving a yellowish colour,

however, are very variable, and instances have occurred of
its being perfectly white, It is one of the largest of fresh-

lakes of the north of England ; and Dr Grierson mentions
one taken in Loch Ken, in Galloway, which weighed
61 1b. Pallag states that the lakes in the government of
Tobolsk in Siberia nourish multitudes of Pikes which at-
tain the size of between 30 and 40 b, In North America,
which secms to be the headguarters of the family, since
not only the common European species, but several others
exist in the great lakes of that country, 30 Ib. is con-
sidered a large size, though doubtless some individuals
attain a greater weight,  Most authors have cited the
aceounts of one said to have been caught at Kaiserslautern,
near Manheim, in 1497, which was nearly 19 feet in
length, and weighed 350 Ib. The skeleton of this extra-
ordinary specimen was for a long time preserved, and bore
a brass ring with an inzcription to the effect that the fish
was put into a pond by the hands of the Emperor Frederick
IL., the 5th of October 1262,  From this it is inferred that
it was upwards of 235 years old. M. Valenciennes enters
at some length into a critical examination of the truth of
this story. Gesner, who lived soon after the time assigned
to the capture of this remarkable fish, and who might have
known eye-witnesses of the event, says that it was caught
near Heilbronn, in Suabia; and in 1592 Lehman saw a
painting of the Pike and a sketch of the ring kept in a
tower on the road from Heilbronn to Spires, and the piece
of water whence it was taken was still named Kaiserwag,
or the Emperor’s Lake, in 1612, There seems to be no
doubt but a fish of great size and great age was taken about
the time mentioned, but there are discrepancies enough in
the various accounts that are given of it by authors to make
the details doubtful; and a celebrated anatomist having
examined the skeleton of the said Pike, then kept in the
Cathedral of Manheim, found the vertebrz to be more nu-
merous than those of a single Pike, and in fact that the
skeleton had been lengthened to fit the story, which had
itself’ undergone the same process from that love of the
marvellous which is common to every age. The common
Pike is not only an inhabitant of most of the larger waters
of Europe and northern Asin, but it is certainly one of
the native fishes of North America. This is a question of
interest to those who are engaged in tracing the distribu-
tion of animals, and some pains were taken to ascertain the
identity of the species in the two hemispheres. A specimen
brought from Lake Huron was examined by Baron Cuvier
and M. Valenciennes, and found to be the same with the
European one ; and Sir John Richardson carefully compared
the European and American fishes with each other without
detecting any specific difference. Some American ichthyolo-
gists have questioned the accuracy of these examinations,
but they do not appear to have given sufficient weight to
the fact of there being more than one species in the great
lakes of their country, and the chance of the specimen they
commented on being one of these,  J. estor inhabits Lake
Huron, as well as £, fucius, and most likely there are others
in that lake or in the fresh-water seas that communicate
with it. M. Yarrell gives some interesting facts respecting
the value of this fish at different periods of English history.
Edward the First fixed the price of a Pike higher than that
of fresh Salmon, and ten times greater than that of the best
Turbot or Cod; and in the reign of Henry the Eighth a
large one was sold for double the price of house-lamb in
February, and a Pickerel or young Pike for more than a
fat capon. These facts are sufficient to show the error of
gome writers en British ichthyology, who have fixed upon
the reign of Henry the Eighth as the epoch of the intro-
duction of the Pike into the British isles; which Albin says
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Leland ‘mentions that a Pike of great size

tion—Ma- yas taken in Ramesmere, Huntingdonshire, in the reign
lacopteri. ¢ 1-:.-]%;“-. Pikes are proverbially voracious. There seems,

indeed, to be no bounds to their gluttony ; for they devour
indiscriminately whatever edible substances they fall in with,
and almost every animal they are able to subdue. It is,”
says M. de Lacépede, “the Shark of the fresh waters; it
reigns there a devastating tyrant, like the shark in the midst
of the ocean ; insatiable in its appetites, it ravages with fear-
ful rapidity the streams, the lakes, and the fish-ponds that
it inhabits.  Blindly ferocious, it does not spare its species,
and even devours its own young ; gluttonous without choice,
it tears and swallows, with a sort of fury, the remains even
of putrified carcasses.  This bloodthirsty animal is also one
of those to which nature has accorded the longest duration
of years; for ages it terrifies, agitates, pursues, destroys,
and consumes the feeble inhabitants of the waters which it
infests ; and as if, in spite of its insatiable cruelty, it was
meant that it should receive every advantage, it has not
only been gifted with strength, with size, with numerous

weapons, but it has also been adorned with elegance of

form, symmetry of proportions, and variety and richness
of colour.” A singular instance of its voracity is related by
Johnston, who asserts that he saw one killed which con-
tained in its belly another Pike of large size, and the latter,
on being opened, was found to have swallowed a water-rat !
Its flesh is well flavoured and easy of digestion, and is con-
sequently much sought after as an article of food, especially
for convalescents, and others of weakly habit. It is most
tender and nutritive in young individuals, but full-grown
Pikes are occasionally found in which the flesh on the back
and near the vertebral column acquires a greenish colour,
which is held in high repute, and often purchased at a great
price.  Sibbald, writing in the reign of Charles the Second,
says that the heart of the Pike is a remedy against febrile
paroxysms, that the gall is of much use in affections of the
eyes, that the dried jaws reduced to powder are a remedy
in pleurisy, gravel, and stone in the bladder, and that the
ashes of the fish are used to dress old wounds.  These and
the rest of his statements on medical subjects have the
formal approbation of the President and Censor of the
Royal College of Physicians of Edinburgh.

Even the names of the Pike is a subject not without its
interest. It is the Lueio or Luzzo of the Italians, an appel-
lation evidently descended from the Latin fucins.  Auso-
nius, in using this term, says that it was a despised fish on
the Moselle, very contrary to the estimation in which it was
held in England ten centuries later—

“ Liucius, obscurng ulva cenoque lacunas
Obsidet. Hic nullos mensarom lectus ad usus,
Ferver fumosis olide nidore popinis.”

In Sweden it is named Fadda, and in Denmark (fedde,
Gedde, Gede, or Gei, names differing little from the ap-
pellation of the fish in the lowlands of Scotland, “(Ged,” and
showing, with many other instances of Scandinavian words
relating to maritime aftairs and fisheries, the origin of the
population that displaced the Celtic races from the country
lying to the south of the Firth of Forth, and on the east
coast of Scotland still farther north. M. Valenciennes has
printed a long list of the names which the fish bears among
the Sclavonic and Tartar peoples, none of which seem to
have any relation to those by which it is known on the
western coast of Europe. The Scandinavian name had
probably its origin in the sharpness of the teeth of the Pike,
and the consequent danger of injury to those who attempred
to handle it, for we find a similar word, Gede or Geede,
nzed to desirnate a soat in Danish (also lowland Scottish
% Gait”), and Gedeliams, to signify a hornet.  The English
names Pike and Pickerel are evidently sprung from the
Saxon Piik (sharp-pointed), and the French Canadians
term the Lucioperca of that country the Piccarel, which

it well merits, as its tecth are no less formidable than those
of the Esox lucius,

FamiLy XIV.—ESOCITLE, Mill

Bealy fishes without an adipoese fin, and possessing covered glan-
dular accessory branchim, Orifice of the mouth formed above in
the middle by the premaxillaries, and on the sides by the max-
illavies, A simple swim-bladder. Diffuse vascular ramificationa
exist on the inner surface of the skin, which are peculiar to this
family. Stomach siphonal; no pancreatic cmeea. Type of form
the common Mike; inhabitants of fresh waters only, in the northern
hemisphers,

Genvs [ Esox, auct.

GONORHY NCHS.

The members of this small family are more interesting
from the peculiarities of structure that they exhibit, and
which are briefly denoted in the generic characters, than
by their importanee in an economical point of view. The
( Mrnos, however, haz been named Milk Fish, from its de-
licacy as an article of” food.

Chanss or Latodeira salmoned,

A zcale of this fish has been represented on a preceding

ge (fig. 40), and the following woodeuts give the portrait
of Gonorhynchus Greyi, a fish of Western Australia, and of
one of its scales,

Fiz. 8.
Gomarhymehus Giregt

Fig. T,
Beale of Gonorhynchus Greyi.

On the Alepocephalide, we have no remarks to make.

Fammny XV.—GONORIIYNCHIDE,

Gonorfymgues, Valene, This small family was constituted by M.
Valenciennes for the reception of two genera which want oral
teeth, and thus have some affinity with the Cuprinide.

Gexvs I Cinaxos, Laeép. (Lutodeira, Van Hass, Ripp) The
Chanos have an affinity to the Clupeide without nctually belonging
to that family, and are separated from the characteristic Herrings
by the belly being rounded and not carinated, nor denticulated.
T]|l.;':|‘ rescmble the Butirinide and Gonorkyrchi in their fatty o yo-
lids, toothless juws, and ecaly appendages in the axille of the pee-
torals and ventrals; they have, moreover, a lanceolate sealy fillet
above and below the lateral line on each side, extending longitudi-
nally over the candal, dividing the long acute lobes of the forked
candal from o small central portion. Chanos is further character-

Classifica=
tion—>Mu-
lacopteri.
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shaded with plants. Its food consists of the larvie of aqua- Classifica-
tic insects, minute Testacea, worms, and the tender blades tion—Ma-
and shoots of plants. The leaves of lettuce, and other eopteri.
succulent plants of a similar kind, are said to be particu- =

Classifica- ized by a peculiar hollow behind the gill-opening, which commu-
tion—Ma- nicates with the gills through an aperture, and lodges an accessory
laeopteri. gill that has cartilaginous supporis. The intestinal canal is very
o lang, being doubled upon itself many times, and in the interior of

the msophngus there is o complete spiral valve, of numerous turns,

and with fringed edges, which have been observed in no other genus,
Pancreatic emca numerous.  Air-bladder double, communicating
with the esophagus. Upper half of the mouth formed partly by
the premaxillories, partly by the maxillaries. General aspect that
of o Coregonus.  Bpecies eight.

Gexvs [I. GoxornYXonus, Gronov. (Rhynehena, Hich.) Dody
elongated, with o slenderly conical head, ending in an acute snout,
which has a small median barbel beneath. Dorsal and anal fins
opposite, very far back ; long sealy progesses in the axils of the
pectorals and ventrals; branchiostegal membrane uniting with the
surface of the throat, and leaving merely a vertieal slit for a gill-
opening. Hranchiostegals four ; lips fringed and lobed. Seales
small, pectinated on the edge by a row of long and strong tecth.

, Pharyngeal teeth eylindrieal, truncated ; pylorie cwen gix b0 nine 3
no air-bladder. ‘Two species.

Fauiny XVL—ALEPOCEPHALITVE, Valenc.

This family consists of a single species, of which M. Valenciennes
snys “the genus dlepocephalus is separated from all others, and forms
the type of & peculiar family.” The upper jaw is that of the Pikes
{Erox), with an alimentary canal like that of the Clupeoids, and a
spiral valve in the rectum like Amiz, but with many pancreatic
cmea and no air-bladder, whereas Amia and Chivecentrus have re-
markable air-bladders and no pancreatic cwea.  No denticulations
on the belly like those of the Clupesids. Body compressed, rounded
beneath ; long scaleless head. Short premaxillaries bearing tooth,
forming the upper half of the mouth; toothless maxillaries lying
behind them ; palatine and mandibular tecth small. Siphonal sto-
mach with numerous pancreatic cmca ; apiral valve in the rectum.
Omne species. .

Gexus I. ALEPOCEFHALUS, Risso.

CYPRINOQIDS,

This large family is a very natural one, but the great
conformity of structure exhibited by its very numerous
species is a source of difficulty to ichthyologists who have
attempted to divide it into genera, and other subordinate
groups. It is wholly a fresh-water family, and among the
least carnivorous in the class of fishes.

Fig. 50,
Cyprinus carpio,

Cyprinus carpio, the common Carp.  This well-known
fish is of an olive-green, yellowish beneath, having the
anal and dorsal spines strong and denticulated, and the
barbels short; the pharyngeal teeth are flat and striated
on the crown. It is a pative of the central countries of
Europe ; but, owing to its value as an article of food, it
was early distributed by human agency over the whole of
that Continent. The ease with which it can be transported
from one place to another, and its speedy growth and pro-

agation in ponds and artificial reservoirs, afforded great faci-
ities for its rapid dispersion. The year 1614 is assigned as
the date of its first introduction into England ; but it was na-
turalized in Germany and Sweden nearly half a century be-
fore that period. It delights in tranquil waters, preferring
such as have a muddy bottom, and the surface partially

larly agreeable to them, and to fatten them sooner than
any other food.  Although the Carp eats with great vora-
city when its supply of aliment is abundant—to such a de-
gree, indeed, as sometimes to produce indigestion, which
occasionally proves fatal—it can subsist for an astonishing
length of time without nourishment. In the winter, when
the Carps assemble in great numbers, and bury themselves
among the mud and the roots of plants, they often remain
for many months without eating. They can also be
preserved alive for a considerable length of time out of
the water, especially if care be taken to moisten them oe-
casionally as they become dry. Advantage is often taken
of this circumstance to transport them alive, by packing
them among damp herbage, or wet linen; and the opera-
tion is said to be unattended with any rigk to the animal
especially if the precaution be taken to put a piece of bread
in its mouth steeped in brandy! In a similar way, the
Duteh preserve them by suspending them from the roof of
a damp apartment in a bag-net filled with moss, which is
continually kept moist, and they are fed with vegetables
and bread steeped in milk—a mode of treatment by which
they are not only kept alive, but actually thrive and fatten.
The fecundity of these fishes is very great, and their
numbers consequently would soon become excessive, but
for the many enemies by which their spawn is destroyed.
No fewer than 700,000 eggs have been found in the ovaria
of a single Carp, and that too by no means an individual of
the largest size. Their growth is very rapid, more o per-
haps than that of any other fresh-water fish, and the size
which they sometinies attain is very considerable. In cer-
tain lakes in Germany and Prussia, individuals are occa-
sionally taken weighing thirty or forty pounds; and Pallas
relates that thev occur in the Volga five feet in length
and even of greater weight than the examples just alluded
to. The largest of which we have any account is tha
mentioned by Bloch, taken near Frankfort-on-the-Oder
which weighed seventy pounds, and measured nearly nine
feet in length. M. Valenciennes commends the small
tigure of the Carp in Mr Yarrell's British Fishes, as being
the very best representation of the fish that he had seen,
Cyprinus auratus (Gold Fish), This beautiful species,
the most brilliantly adorned of all our fresh-water fishes,
and scarcely surpassed even by the more richly ornamented
inhabitants of the ocean, is well known to be a native of
China, although it is now domesticated, so to speak, in
almost every country, both of the old and new world,
Like the Carp, it has the dorsal and anal spines denticu-
lated. When young it is of a blackish colour, and it ora-
dually acquires the fine golden red by which it is charac-
terized ; but some examples are of a silvery hue, aud
others are variegated with three different shades of colour.
Like most other animals that have been long estranged
from their natural habits, and subjected to artificial influ-
ences, this species presents a great many varieties, extend-
ing even to some important parts of structure.  Individuals
occur without a dorsal, others with a very large one, others
with the eaudal greatly enlarged, and divided into three or
four lobes ; and in some instances the eyes are enormously
dilated. The Golden Carp is said to have been originally
confined to a lake near the mountain Tsienking, in the
province of The-kiang, in China, about N. Lat. 30, It
was first brought to England in 1691, but was Very scarce
till 1728, when a considerable number were imported, and
they soon became generally known. They do not ﬂo,urish
in rivers and open ponds, not, however, because such places
are uncongenial to them, but because they are exposed to
many enemies, against which they have no means of de-
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When kept in confinement they ought to be

ﬂ‘-"'-"—-“;l- nourished with fine crumbs of th_*:‘ll], small worms, Hit':i.,
lacapteri. and yolks of eggs dried and powdered, and the water ought

to be frequently changed. The ordinary length of this
species is from four to six inches: but they have been
sometimes known to reach a foot.  Although natives of a
warm climate, they can sustain a great degree of cold un-
injured.  An individual, which was accidently exposed
during the nl;_fhl, wias l;:lll]'l]l'l_'h,:l!l:' frozen up 1n i!le l:!:ntr!‘:
of its glass jar; but as the ice thawed it recovered its vigour,
and seemed to suffer no further inconvenience.

Fig. 8L

Tinea velgaris.

The Tench (Tinea velgaris) is of a deep vellowish
brown, sometimes, however, sssuming a fine golden colonr,
Its usual length is from 12 to 14 inches; but instances
are on record of its having reached 3 feet. It inhabits
stagnant waters with a muddy bottom ; and in the win-
ter conceals itsell among the mud, and seems to undergo
a kind of torpidity. In May and June it deposits its ova
among aquatic plants ; these are very minute, of a green
colour, and so numerous that 297,000 have been reckoned
in one female. The Tench is very extenzively distributed,
appearing to occur throughout Europe and Northern Asia,

* {Juis non et virides vulgi solatia Tincas norit.”
AUSONITS,

Itz flesh is not much esteemed, as it is soft, insipid, and
difficult of digestion.

Fig. &2,

Leusiseus broma.,

The Bream (Leuciseus braspw, Valenc.) is common in
slow-flowing rivers and lakes in most European countries.
It sometimes acquires 24 feet in length, but its ordinary
dimensions may be stated to be about 1 foot. Worms,
confervae, and aguatic plants are its usual food; but like
many allied species, it often swallows mud, which renders
its flesh unsavoury. “ There exists in the River Trent,
in the neighbourhiood of Newark, two species or varieties
of Bream. The common Bream is known there by the
name of Carp Bream, from its yellow colour, and has been
taken of nearly eight pounds weight. The other species
or varietv, which I believe to be a nondescript, never ex-
ceeds a pound in weight. It is of a silvery hue, and goes
by the name of White Bream.”

FLenciscus rutifug (Valenc.) is the Gardon of French

fishermen, and the Ridskalle (Red-scale), or Redfisk ( Red-

fish), of the Danes.

Fig. 85
Leweisens rutilies,
Riithange, but in general it is called in that conntry Rocle,
an appellation evidently identical with its English one.
The Chub, named in Cumberland Skelly, iz a well
known English fish, and has received its northern appella-
tion (guasi Scaly) from the size of its scales,
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Fig. 8.
Leveisens ecplalns,

Enj:__rlish il’,‘]lth}'l]l!’];]e}lﬁ have all :._fi\'[:‘l'l it the .ﬂ|‘|('ciﬁ:: neme
of cephalus, but M. Valenciennes remarks that the term
cephalus was applied by Linnmuns to an assemblage of an
erythrinus with the tenth species of Artedi, which itself
comprehends several European Cyprini.  He therefore
nmpiuys the specific name of Jeses, also Lioneean, to de-
note the Chub of England, which is the Jentling or Frat-
Sisch of the Danube, and the Jeses or Jese of the Oder.
Lewe, phoxinus (common minnow) is familiar to all, It
is the smallest species of the genus found in Europe, the
greatest length which it attains seldom exceeding 3 inches.
It first makes its appearance in March, and disappears in
October, passing the winter beneath the mud. It is well
known to be a gregarions species, and small shoals are
to be found in almost every shallow stream, especially in
clear weather, as they seem to delight in warmth and sun-
shine, They usually spawn in the month of June, but
their ova are often found at a much later period. The
flesh of the minnow is delicate and well-flavoured, but its
gize is too small to admit of its being of much value as an
article of food. It is principally used as a bait for the
capture of larger kinds,

Fasiny XVIL—CYPRINIDE,

Coprinoided, Agnss. A small, soft, toothless oral orifice, the upper
half formed by the” pre-maxillaries only, the maxillaries lying be-
hind them; no teeth except on the bones circumseribing the pos-
terior aperture of the mouth; under pharyngeals armed with one
large tooth ; upper pharyngeal wanting. On the base of the craniom,
or basi-occipital, and opposed to the under pharyngeals, there is a
projecting process covered for the most part by a horny plate. Most
have scales (Auwlfopwre, Heck., is an exception). No adipose fin.
Biphonal stomach; no pancreatic coecn; swim-bladder in most
divided into a fore and hinder part, and conneeted with the acoustie
organs by a chain of ossicles. The presence or absence of supple-
mentary branchise vapies with the genera.  Cobiris and Acanthopsis,
having bony coverings to the swim-bladder, ally themselves to the
other Cyprinide, as Clarins, Heterobranchus, Heteropneusies, and

In some parts of Germany it is named Classifica-

tion—Ma-
Incopteri.
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and attached to beneath the point of the nasal, so that the mouth 15 ©)assificn-
protracted like a cupping-glass. When the lips are retrocted they tjon— Ma-
retive within the second lip or fold of skin. Intestinal canal very lacopteri.

Classifien- Ageneiosus, which have n bony eapsule to the swim-bladder, do to the
tion—Ma- Silurido.  This stracture does not exist in oll the Cyprinide allied
lacopteri. to Cobitis; and in Sehistura there is n thick-skinned swim-bladder

"'-V""" behind the enlargement of the vertebrae, Both M, Agnssiz and M,

Valenciennes restrict the genus Cobitis to the species which want
teeth,

This great family, a8 now restricted, comprises fresh-water fishes
only. It contains a great number of species in all parts of the
waorld, and no one has as yet mode n satisfactory arrangement of
them, and characterized the groups so that they can be casily dis-
tinguished. We follow M. Valenciennes in the primary grouping.

GeNus [ CyrrixUs, Lacép. A long dorsal, with three stifl pun-
gent rays, the third and longest one being often denticulated on its
hinder edge, resembling the rays of some Silaroids; anal with two
strong solid rays. The under pharyngeal teeth are five, one being
very large, with curved, seemingly concentric cdges, and three
somewhnt wavy parallel ennmelled ridges, separated into two by a
longitudinal furrow : farther back on each side of this principal
tooth there are two others, not half as big, having flat and worn
crowns ; before the large mesial tooth there is another rounded one,
without eminences ; and behind all, a fifth very small tooth. This
is the dentition of the Cyprinus carpio, or eommon Uarp, but the
number of testh varies with the species, Body thick, more or less
high, with flat sides, and thick scales. One group | Cyprinus) has
gmall barbels at the corners of the mouth; another wants them
{Cuprinopsis, Fitzing.) Twenty species in the Hisioire des Pofesons.

Gexus II. Banpus, Flem. Body fusiform. Dorsal short, with
three small simple rays in (ront, and a fourth very strong one, like
that of Cyprinus, sometimes denticulated, in other species smooth ;
two barbels in front of the maxillary joint, and two labial ones
from the corners of the mouth ; four in all. Pharyngeal teeth coni-
cal, elongated, and a little curved. Sixty-two species, subdivided
l:?' the smooth or denticulated rays, and the projecting or non-
elongated snout.

Genvs I1I. LarroBaneus, Ripp. Dody elongated. Lips thick,
the inferior one having a single symphysial thick barbel, making
five barbels in all, including the pair of maxillary, and pair of
labinl ones. A firm ray not denticulated in the dorsal, and s short
anal. Thres species,

Genus 1V, Scaisornorax, Heck. Cyprinoids with a maxillary
anil labinl barbel on ench side. Dorsal and anal short ; three dorsal
osseous rays, the third one denticulated. Seales mall ; & cutaneouns
fuld on the posterior part of the bally, clothed with larger scales,
concealing the anus and greater part of the base of the anal, like a
slit sheath., Mouth various, giving rise to subdivisions founded on
ita several kindz of form. Ten gprrios,

Gexvs V. RacoMa, M‘Clell. Differs from Schisoihoraz in the
projecting maxillaries ; the premaxillaries form o moveable append-
age to the mouth.

Gexos VI, Oreivos, M'Clell, Head fleshy ; mouth vertical ;
mandible shorter than the premaxillaries; snout museular and
projecting. Dorsal preceded by a sereated ray. Seales small. In-
testinal tube five or six times as long as the body, capacious.
Mountain fish,

Gexve VII. SBcaisoryeE, Heck. Separated from Schisothoraz,
by the acute cartilaginous-edged mandible, and the bony ray of
the dorsal, standing either before or above the ventrals,

Gexvs VIIIL Daxcina, Valene. Remarkable for the length of
the dorsal, without the anterior osseous ray, differing in the Iatter
eharacter only from the dorsal of Cyprinus: another pecaliar cha-
racter is the conical papille on the border of the upper lip, resam-
Lling small teeth; a labial and a maxillary barbel on cach side,

Genvs IX, Lovocneinos, Bleck, DBetween Labeo and Harbua,
Border of the mouth threefold; lips smooth, not fringed, the inferior
one forming & square fleshy lobe; snout prominent, fleshy. Four
maxillary and labial barbels. No toothed dorsal or anal spine.
Labeo faleifer, Cuv, and Valene,, nnd thres others.

Gexos X, CRosz0cnEILOS, Bleek. Mouth inforior, with o three-
fold border, the orifice a parallelogram ; lips crenated or fimbriated
with papille ; snout fleshy, very prominent, with two barbels. No
toothed dorsal or anal spine. Labeo oblongus, Cuv. and Valene,

GeEvvs XL DEvanio, Heck. Pharyngeal teeth knife-edged;
mouth subinferior ; lips round. Two barbels at the corners of the
mouth, or none. Dorsal and anal fins elongated, each with a
smooth osseous ray having a flexible tip. Intestine between four
and five times the length of the body. Seven species,

Gexsvs X1I Nunria, Valenc. Cyprinoids with the dorsal far
back like that of a Pike, short and without spines. No maxillary
barbels, but a pair of labisl barbels at each corner of the mouth,
keeping up the number four, Thin lips. Two species,

Gexvs XIIL. Konira, Valene. Four barbels round the mouth ;
thick fleshy lips, with their cdges fringed more or less, A thick
fold of skin inclosing the lips, forming above a sort of muzzle ; and
below a veil covering the closed mouth, Premaxillaries small,

VOL., XII.

long. Herbivorous, Twenty-three species,

Gexvs XIV. CaroeTa, Valene, Intermediate between Barbus
and fahio, and contnining species with a barbel at cach angle of
the mouth, or two in all; some with a denticulated ray in the dor-
sul; others with & solid ray, not denticulated; and a third groap
again with the ray soft.

Gexus XV, Cieepninvs, Cuv.  Maxillary barbels, two in all;
no labial ones. A moderate-sized dorsal without spines, all the
rays being flexible. Lips thin; snout not elongated beyond the
mouth.

Genvs XVL Gosro, Cuv. Dorsal and anal short, without spines.
Barbels labial, i.c., at the corners of the mouth. Pharyngeal teeth
conical, slightly curved at the tip, and in two rows,

Gexvs XVIL Tixeca, Cuv, Thickand broad body, covered with
gmall scales, and a labial barbel at each side of the mouth, Pha-
ryngeal teath elubbed,

Geprs XVIIL Lapeo, Cuv. Enout thick and fleshy, projecting
over the mouth, which is furnished with triple lips, one emanating
from the preorbitar and extending over the two others, a second
from the maxillary, and a third the true lip below, detached =0 as
to make a mandibular velum ; a gmall barbel at the corner of the
maxillary., Anterior dorsal rays slender and simple, the others
branched and very flaxible. The Labees, therefore, are Cyprinoids,
with the dorsal of Gobis or Tines, bat with lips approaching thosa
of Rohitm, and differing merely in their disposition. These fish
belong entirely to the old world.

Heckel makes o group of the Cyprinosids which have thess doubla
or triple rows of lips, which he names Pennochite; and includes in
it the genera Labeo, Rohitm, and three characterized by himself,
Pylognathus, Discognathus, and Cyrens.

The following genera want barbels,

Gexvs XIX. Leveiscus, Valene. The length of the anal has
been given as o distinctive character of Abramis, and its short-
ness of Leuciscaes; but M. YValenciennes, finding that there was an
imperceptible gradation in the length of this fin among the species,
ranges them all under Lewcisces, and considers generally as mere
specific characters those derived from the form of the pharyngeal
teeth by which Agassiz, Bonaparte, and Heckel have sought to de-
fine the numerous groups they have formed. Lewciscus is to be
known, then, chiefly by negative characters. Short dorsal without
spines ; anal short or long, also without spines, and no particular
conformation of the lips. In the Histeire des Poissons one hundred
and forty species are deseribed in eleven groups.

The following genera have been characterized by the aothors
whose names are given, and Dr M‘Clelland, in his account of the
Indian Cyprinide, has named and described numerous groups, but
a revision of the entire family is necded Lefore the proper places
of these proposed genera can be found. The Prinee of Mu-
signono’s Cataloge Metodico dei Cyprinidi d'Europa way be con-
sulted with advantage by those who wish to master the arrange-
ment of the Cyprinoids,

Genvs XX. Gina, Baird and Girard. DBody fusiform, com-
pressed, with the back more or less arched in the older fish. Ilead
depressed, uncommonly small, its upper profile concave; snout
elongnted ; no barbels. Pharyngeal tecth oblique, compressed in
two rows, hooked at the point. Four gills.

Gexus XXI. CHoNDROSTOMA, Apass. A horny cartilaginous
plate covering the lower lip, casily detached in dend fish, but leav-
ing the soft keel on which it was implanted. Home have labial
barbels, and others maxillary barbels, and there is much varicty in
the pharyngeal dentition. Ten species,

Gexus XXII. Catia, Agass, Maxillaries dilated, and forming
thin laminm, which advance over the equally thin premaxillaries,
forming a snout shorter than the mandible, whose limbs are like-
wise 80 dilated as to encase one another, and give a prominent,
rounded form to the throat; when dopressed the lower jaw looks
like the bowl of a large spoon, The lower lips are thick and
fleshy, but without barbels; and the branchial rakers are long and
hair-like, and very flexible, reserubling the same organs of a Cla-
peoid rather than of a Cyprinoid. One species.

Gexos XXIII. AsriporPania, Heck.  Mouth small ; no barbels.
Huborbitar seale-bones covering the cheek, Short base of the
dorsal fin standing over the interval between the ventrals and
longer anal ; ventrals with seven divided rays; lateral line much
docurved.

Gexus XXIV. CUarastomues, Forster, Lesu. Resembling the
European Barbel in general form, but having neither maxillary noz
labial barbels, and no bony or denticulated rays in the dorsal. Mouth
under the snout, without teeth; lips large, lobed, and variously
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enlarged, posteriorly, to form a kind of helmet which spreads Classifica-
over the nape; the lateral angles of this production are tion—Ma-
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Classifica- furrowed and papillated aceording to the species.  The phar}'ngﬂal
tlon—Ma- bones, large and semicircular, are armed with o pectinated row
lacopteri. of compressed teeth, whose erowns are wider than their bases;

o, e

and whose size decreases gradually from below upwards. Gill-covers
large. Seales varying in size with the species. The intestine is
lq}ng. arid the air-bladder 18 divided into two in BOITIE, into three or
even four parts in others, the foremost division having an exterior,
thick, fibrous outer cost, which the others want. Twenty-two
species,

Gexps XXV, Rumxientays, Agass.  Distinguished from other
Cagastomi by the conical elongation of the snout.

GENUS XXVI. ScLERoOXATHUS, Valenc, Mouth not qu'tte ter-
minal, but the snout advances less beyond it than in the Catastomd,
The premaxillaries are suspended, as in that genus, under the car-
tilaginous extremity of the nasal, bave long pedicels, nnd very short
transverse processes, the rest of the orifice being formed by a fibrous
ligament within a thin upper lip. The maxillary is o broad solid
bone, under which the lip retires, and it is itself hidden by the
broad preorbitar. Lower lip narrow and thin. The structure of
the mouth is that of Catastomus, without the fleshy development of
the lips. Mueous pores as in the Catestomi, and also a pectinated row
of pharyngeal tecth, but not so large.  Air-bladder divided into
two, with two amall lobules behind the second.  Two species.

Gexps XXVII. Exoonossum, Rafin, Body elongated, little
compressed. Small seales.  Anus far back. Head without seales,
flattened beneath; mouth terminal ; mandible short, divided into
threo or five lobes, nnd resembling a tongue.  Ventrals nine-rayed,
opposite to the dorsal. Pharyngeal teeth hooked, without dentico-
lations, with a small flat crown, and intwo rows. No poreson the
head, EBpecies five,

Gexys XXVIIL. Coprtis, Actedi. Mouth small, edentate, sur-
rounded by from four to eight barbels; gill-opening o vertical slit,
high up ; branchiostegals three. FPreorbitar hidden entirely by the
gkin, or in some prolonged into a spine, seldom followed by the
other suborbitars, which are absent in most Cobires. No solid dorsal
ruy ; no superior pharyngeals. Scaly fishes like all the Cyprinide.

M. Agassiz separates the species with spinous preorbitars under
the name of Acanthopsis, and M*Clelland calls the group which have
forked caudals Sehistura; but M. Valenciennes does not consider
these divisions as natural or established on important peculiarities
of structure. Forty-six species are deseribed in the Histoire oes
Poissons, in four groups.

Gexus XXIX., Bamivoma, Gray. (Platreara, MClell. ; fo-
maloptera, Kuhl et Van Hasselt.) Allied to Cobiris by the edentate
mouth, furnished with small barbels, but differing in their flatly de-
pressed head, and in the size of the pectorals and ventrals, the bones
which sustnin these fins forming large plates, from which the fins
spread horizontally like those of Caflionymues. Body scaly above,
naked on the ventral ngpect. A short, simple, intestinal canal, with
o plobular stomach ; no air-bladder, Seven specics.

SILUROIDS.

This very large family brings up the rear of the Mala-
copterygians which have an air-tube to their swim-bladder
{ Physosiomd, Mill.), and in fact some of the rays of their
fins are firmer, stouter, and nearly as hard as the spinous
Tays of tlh.:_.dr:um‘ﬁﬂph.'rﬂ It is indeed only when the jm'.n[s
of Malacopterygian rays have much length that they have
oreat flexibility; and there are gradations of abbreviation
and consolidation until the joints become nearly or whaolly
obsolete, and the rays as pungent as the first rays of the
pectorals and dorsal of the Siluroids, which are powerful
bony weapons, often strongly toothed or serrated. Yet
these strong bones (which, in the fossil state, are named
Ichthyoedorulites) frequently betray their compound nature
by their tips being soft, flexible, and jointed.

There are many peculiarities in the skeleton of the Silu-
roids, arising from the absence of some bones, and the greater
development of others.  The cavity of the cranium is not
open laterally, as in most osseous fishes, but is closed, as in
the Cyprinide, by the orbitosphenoids and the ethmoid that
unite with the prefrontals, carrying forward the eranial cavity
to the nasal bone without ]:::1\‘5[::.: a membranous septum
between the orbits. The petrosal is often wanting in fishes
of this family, and some do not possess even the parietal.
But the 51!|'rl‘:m¢ﬁ|ril:‘n'| I5 greall:.‘ []4.:1'1_-!0[1{11], and in many, the
suprascapula is united by suture to the sides of the cra-
nium. In numerous members of the family the skull is

formed by the bu!]:-rascap:ﬁa:, augmented and fixed hy lscopteri.

suture, and the median part is the extension of the supra-
oceipital, which stretches out to touch or even articulate
with the osseous expansions of the anterior interneurals.
The supracccipital, which is generally very larze, articu-
lates anteriorly with the frontal, and passing backwards be-
tween the postfrontals, the parietals, the mastoids, and the
suprascapule, goes past them all on the nape. The mastoids
interpose between the postfrontals and the parietals, so as
to come in contact with the supraoccipital, and the parie-
tals, but little developed, are pressed to the back part of
the cranium, and in some instances wholly disappear.

The suprascapula most frequently unites to the mastoid
by an immoveable suture, which includes the parietal when
that bone is present, and extends even to the supraocci-
pital ; it gives out besides two processes, one of them resting
on the exoccipital and basioccipital, or wedging itself’ be-
tween them, and the other going to the first vertebra;
sometimes a plate from the exoccipital supports that same
vertebra.  This vertebra, though it presents a pretty con-
tinuous centrum beneath, is in reality composed of three or
four coalescent vertebrae, as we ascertain by its diapophyses
by the circular elevations of the neural canal and by the
holes for the exit of the pairs of spinal nerves.  There is
great variety in the development of the various processes
of the bones we have mentioned, and there is no less in the
magnitude and connexions of the first three interneurals.

In general, in the species which have a strong dorsal
sping, the second and third interneurals unite to form a
single plate, named in the Histoire des Poissons the
“ buckler,” and which is usually more or less erescentic in
shape ; the great spine is articulated to the third interneural,
and there is only the vestize of a spine on the second inter-
neural in form of a small oval bone, forked below, whose
function is to act as a bolt or fulerum to the great spine
when the fish wishes touse it as an offensive weapon.  The
great spine itself is joined by aring to a second spine which
belongs to the third interneural.  This articulation by ring
exists in Loplidus and a few other fishes not of this family.

The first interneural does not carry a ray, and it varies
much in the species whose helmet or cazque is continuons
with the buckler, as in many of the Fagri and Pimelodes.
In these cases the supracceipital, extending backwards,
conceals the first interneural, passing over it to touch with
its point the buckler formed by the second and third inter-
neurals, In other instances, as in Synodontis and Auchen-
ipterus, the supraoccipital and second interneural, forking
and expanding, inclose and join themselvest o the first
interneural, but leave a larger or smaller space in the
middle of the nuehal armour which they contribute to form.
When the point of the supraoceipital does not reach quite
to the second interneural, the first interneural remains free
from conneetion, and oceasionally shows us a narrow plate,
interposed between the other two ; in such a case the helmet
is not continuous with the buckler. The neural spines of the
coalescent centra which form the apparently single first ver-
tebra, concur also in sustaining the nuchal plate-armour and
the first great dorsal spine ; they carry the interneurals, are
joined to them by suture, and one of them is often inclined
towards the occiput to assist in sustaining the head ; in fact,
this part of the skeleton is constructed to give firm mutual
support.

The scapular chain of the Siluroids is also formed to
give the resistance to the strong weapon with which it is
armed. The supraseapula, as we have said above, is often
united by suture to the cranium, and it obtains support below
by one or two processes that are fixed on the basioccipitals
and exoccipitals, and upon the diapophysis of the first verte-
bra: no seapula is ever present; it is between the two arms
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of the suprascapula that the top of the coracoid is fixed.

tion—Ma- [, most osseous fishes the coracoid completes the lower key

~ lacopteri.

of the scapular arch in joining its fellow by suture or syn-

e chondrosiz without the intervention of the radius; but in

the Siluroids the radius descends to take part in this joint,
and sometimes even to occupy the half of the suture,
which is not unfrequently constructed of very deep inter-
locking serratures. The solidity of this base of the pectoral
spine is further augmented by the intimate union of the
radius and ulna, which often extends to junction by suture,
or even to coalescence: and these bones, moreover, give
off two hony arches,—the first, a slender one arising from
the salient edge of the radius near the pectoral fin, and
going to the interior face of the ulna that is applied to the
interior surface of the ascending branch of the coracoid ;
this process is analogous to one in the Cyprinide where it
is a separate bone: the second and broader supplementary
arch does not exist in the Cyprinide, and is often perfora-
ted by a large hole ; it also emanates from the same salient
edge of the radius, but proceeds in an opposite direction
to the inferior edge of the coracoid, a little before the in-
sertion of the pectoral ztrim:. These two arches give at-
tachments to the muscles that move this spine; in the
Synodontes and many Bagri, the upper arch remains in a
cartilaginous or ligamentous condition ; while in Malap-
terurus it is the lower arch that does not ossify, but both
are fully formed in the Sifuri and many other Siluroids
more closely allied to that typical genus, The epicora-
coid is also wanting in the Siluroids (Nos. 49, 50, figs. 10
and 15.) The pterygoid and entopterygoid (25, 24, d.),
are reduced to a single bone, and so are the epitympanic
and pretympanic : the mesotympanic (31) is wholly wanting,
and the palatine iz merely a slender cylindrical bone.  The
suboperculum is likewise constantly absent in all the Silu-
roids. This long anatomical detail has been extracted from
the Histoire des Poissons, becanse without it descriptions
of this peculiar and interesting family could not have been
understood.

The Siluroids have no true scales, though some of them
( Daras) have the lateral line armed with bony plates, and in
others ( Callichthys) these biserial plates are developed so as
to incase the entire body. There are also varieties of external
structure similar to those which oceur in other large families
of fishes, such as the different positions of the fins, and even
the entire absence of certain of these members in some
groups. Many of the Siluroids are fresh-water fishes which
attain a great size, and they are what are called ground
fishes, and remain habitually at the bottom of the pieces
of water that they inhabit. In the genus Sifurus, as well
as in Pimelodus, the choroid vaseganglia and psendo-
branchia are both absent.  Sélurus glanis, L., is the largest
of European fresh-water fishes, and the only one of this
extensive renus inhabiting the Continént. It is smooth,
greenish black, spotted with black above, and yellowish-
white beneath. The head is large, with six barbels. It
sometimes attains the length of 12 or 15 feet, and the
weight of 300 or 4001bs. As this creature is somewhat
unwieldy in its motions, it does not pursue its prey, which
consists of small fishes, but lies concealed among the mud,
and seizes such unwary stragglers as happen to come within
reach. The fishermen of the Spree say that they always
take the largest fish of this kind in a thunder-storm. In-
sects are the best bait for the younger ones. It has ocea-
sionally been observed in the sea, but always near the
mouths of rivers. Gronovius and Temminck both authen-
ticate its occasional capture in the salt water. The flesh is
fat and sweet, and its lard has been employed in some places
as a substitute for that of the hog. Sir Robert Sibbald, at
the conclusion of his list of river fishes, adds Silurus sive
Glanis ; from which it has been inferred that this gigantic
Epecies may, at one period, have inhabited the Scottish
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rivers ; but this fish is a stranzer to the waters of France, Classifica-
Spain, and [taly, as well as to England, which furnishes a tion—>Ma-
strong argument against the conclusion that has been drawn lucopteri.

from the sentence in Sibbald, unsupported as it is by any
reference to accounts of its capture in Scotland. In fact,
it ig in the western Eumpf-ml rivers that it 15 commaon, in
the Elbe to the north, and the Danube on the south, and
in the rivers still further west; and it is one of the fishes
'hr::-llgl:l: to the market at i:,'r.:m..--'.l$.|1li1:n:'-|‘:n||:-}+ It occurs in the
Scandinavian peninsula but rarely. In the rivers that fall
into the Caspian it is very common, but it is a stranger to
all the Siberian rivers which flow towards the Arctic Ocean.
It is undoubtedly the Gfaniz of Aristotle.

The Synodonts of all the Siluroids that possess an adi-
pose fin are the most remarkable for the armature of the
head and nape, as they are also for their peculiar dentition.
They are either destitute of parietals, or these bones at an
early period of the life of the fish coalesce with the supra-
scapule.  The suprascapule extend to the sides of the
supranceipital, but this latter bone goes still further back-
wards to join the second interneural plate ; embracing,
in conjunction with it, the plate of the first interneural, as
we have mentioned above. The process of the suprasca-
pula which rests on the basioccipital descends lower, and
expands into a thin plate, to which the anterior lobe of the
air-bladder is attached. The ossicles of Weber are pre-
sent in their usual form; but the first parapophysis of the
compound or coalescent anterior vertebral centra reaches
forward between the suprascapula and exoccipital, and
then sends a thin plate downwards into the air-bladder, in
which it forms a diaphragm. The coracoids and ulno-
radial bones, united below by suture, expand upwards in
form of a vertical plate, which constitutes a bony diaphragm,
dividing the branchial from the abdominal cavity, leaving
a single opening for the passage of the csophagus. Some
species of Synodontis have been supposed to be the Nile
fishes mentioned by Strabo, under the name of yopos ( por-
cus), which, according to Aristotle, are the only marine fish
that are not deterred by dread of the crocodile from as-
cending the Nile. This Saurian does not dare to attack
it on account of its strong spines. The Mugils also as-
cend the river, but it is under the protection of the Syno-
donts. The species of which Strabo speaks has not yet
been clearly made out, and may possibly be a Siluroid of
a different group.

The Doras of South America have excited attention
by their habit of travelling during the dry season from
a piece of water about to dry up, in quest of a pond of
areater capacity. These journeys are occasionally of such
a length, that the fish spends whole nights on the way;
and the bands of scaly travellers are sometimes so large,
that the Indians who happen to meet them fill many bas-
kets of the prey thus placed in their hands. The In-
dians suppose that the fish carry a supply of water with
them, but they have no special organs like the Anabas, and
can only do so by closing the gill-openings, or by retan-
ing a little water between the plates of their body, as Mr
Hancock supposes.  This gentleman adds, that both the
Doras and Callichthys make regular nests, in which they
cover up their eggs with care, and defend them, male and
female uniting in this parental duty until the eggs are
hatched. The nest is constructed at the beginning of the
rainy season of leaves, and is sometimes placed in a hole
scooped out in the beach. The Calfichthys differ in many
parts of their skeleton from other Siluroids, and their era-
nium does not owe its breadth to the expansion of the supra-
temporals, but to the development of the three frontals, and
the coalescence of a piece of the mastoid and suprascapula.
These fish, like the Doras, travel in search of water, and
sometimes bury themselves in the mud of wet meadows,
where they are often captured by the natives, who dig them
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Egypt the Karmoot was caught for the table; but there iz Classifiea-
no evidenee of its having been eaten in the Theba'd, which tion—Ma-

out. The Callichthys are monogamous, both male and
female remaining by the side of the nest, and watching it
carefully. A specimen of the nest, spawn, and fish, exists
in the College of Surgeons of London.

Arges, Brontes, and Astroblepus, are three forms of
Siluroids of exceeding interest. They are some of the
small fishez which issue from the bowels of the active vol-
canoes of South America, and are carried into the plains
beneath by the torrents of muddy water, which these moun-
tains vomit forth., They issue from Cotopaxi, Tungurahua,
Sangay, Imbaburu, and Cargueirazo, a phenomenon first
properly communicated to the scientific world by the illus-
trious Humboldt. They are expelled from craters or from
lateral openings, always 16,000 or 17,000 feet above the sea,
and the plains themselves into which these clayey streams
descend, lie at least at half that height. Humboldt ascer-
tained, by consulting the records of the neighbouring towns,
that in 1691 Imbaburu threw out myriads of these fish in
the neighbourhood of the city of Ibarra, and has continued
to do so down to a late period. Cotopaxi also covered the
estate of the Marchése di Salvatégre with so large a quan-
tity of these subterranean Siluroids, that the odour of their
decaying bodies spread far and wide, o much so indeed, that
the pestilential fevers which then prevailed were attributed
to these putrid exhalations. In the eruption of 1698, when
the peak of Cargueirazo fell in, vast quantities of these fish
were brought down by the muddy and smoking streams
which the mountain poured forth. M. Humboldt has pro-
posed many questions bearing on these facts, without of-
fering a solution.  What streams of water, or what lakes
exist in the cavernous recesses of these mountains 7 How
does it happen that water submitted to so high a tempera-
ture retaing air enough to support the life of such multi-
tudes of fishes? How do animals with flesh so solt escape
being cooked as they pass far, and for a long time, through
the smoke which envelopes the streams of mud that issue
during the eruption 7 These fish are called in the country
preiadillas, a name not confined to a single species. The
one that Humboldt specially described is the drges cyelo-
prem, originally named by him Pimelodus cyelopum,

In Clarias the nape is not armed, and the development
af the bones of the head is lateral ; the suborbitars, which,
in the rest of the family, are mere slender tubes, in this
genus give extension to the helmet, and the supratempo-
rals whicl, in most fishes are very small, and in the greater
number of Siluroids are imperceptible, here become enor-
mously large, and coalesce on the sides of the cranium,
with the prefrontal, frontal, postfrontal, and mastoid. An
apparatus lor holding water in the vicinity of the branchiap
exists in this genus, and its near allies analogous to that of
the Anabaside. The Clarias anguilloris of Hasselquist
has been by some writers on Egypt considered to be the
Alabes of Strabo, cited by Archestratus, as one of the sa-
cred fishes of the Nile. It is now known on the banks of
that river by the name of Harmouth, or, as Sir Gardner
Wilkinson writes the word, Karmoof. It was either wor-
shipped, the latter author says, in the Thebaid, or was con-
nected with one of the genii of the Egyptian Pantheon,
who appears under a human form, with the head of this

Fig. 85
Plotagpus microceps,

fish in the sculptures of the Diospolite tombs. In Lower

may be an argument in favour of its sacred character,

Plotosusis a genus of the Siluroid family which frequents
the geas of southern Asia and the eastern coasts of Alrica,
and from thence sonthwards to Australia, where there are
several species.  One of these, PL microceps, is represented
by the annexed woodeut, and the lips by figure 50.

Aspredo differs greatly from the rest of the Silureids,
and from other osseous fishes, in the rudimentary and im-
moveable condition of its gill-flaps, the three pieces that
generally perform the office of a valve to the gill-openings
being mere vestiges confluent with the preoperculum in
such a way, that the opening and closing of the aperture
does not depend on the tympanico-opercular apparatus.
The mouth likewise is peculiar, the premaxillaries being
articulated longitudinally, so that the orifice is a slit in the
axis of the fish, with teeth in its posterior part only. Some
curious sucker-like appendages are formed on the females at
certain times by the expansion of pores and development
of filaments on their edges. These are not found in the
males.  Bloch named a species Cofylephorus which had
theze organs, and M‘Clelland has characterized a genus
chiefly by their existence. Their presence, however, ap-
pears to be temporal, and to extend to the females of all
the species.

Malapterurus electricus, Lacép. The electric powers
of this fish were noticed by Adanson in 1736, but in Pur-
chas’ Pilgrims, there is a much earlier account of it ex-
tracted from the narrative of Baretus and Oviedo, dated
1534, It is there said, that there exists in the Nile a fish
(called by Purchas a forpeda), which, if held in the hands,
causes on the slightest movement a severe pain in all the
arteries, nerves, and joints of the body. In the same work
Richard Jobson is reported to have perceived in the River
Gambia a fish like an English Bream, but thicker, which,
on one of the sailors taking hold of, he instantly cried ont
that he had lost the use of his hands and arms.  Ancther
sailor, on touching the fish with his foot, felt his legs be-
numbed. This was in 1620, As the Malopterurus abounds
in the Nile and in Senegal, and the forpedo has no resem-
blance to a Bream, the former was doubtless the fish to
which Purchas ;|]|||:,]|_'|:iT pwh‘ritli;atal'ltlingIlis use of the name
Torpedo. Rudolphi® has given a detailed description, with
figures of the electric organs of this fish. In the great
work on Egypt by Geoffroy (P1. XII., 2), there is the figure
of a Malapternrus opened to show the viscera, but by a
singular inaccuracy the fish iz represented as sealy; now
there are no seales whatever on this fish, and no fish known
to possess electric powers has either scales or spines. ‘The
Torpedo, the Gymnotus, and the Malapterurus, have all
naked skins. The Tefrodon electriens is also destitute of
spines on the skir, though all its congeners have skins as
bristly as those of a hedgehog.

M. Valenciennes, examining the ¢lectric organs of the M-
dapterurus with a full knowledge of what had been previously
observed by Geoffroy and Rudolphi, describes it as being
composed of'a thick layer of spongy cellular tissue, lying im-
mediately under the skin, and framed of thin interlacing leat-
lets, filled with a gelatinous fluid, and lined on its internal
face by a silvery aponeurosis to which it adheres strongly.
This aponeurosis extends from the forehead and the gill-
openings to the posterior end of the anal, and is divided into
lateral halves by a membranous raphé that appears on the
dorsal and ventral aspects.  Under this aponeurosis run the
great vascular and nervous trunks, whose branches pass
through it, to be expended on the cellular tissue.  Then be-
n{mth t]'lis a|10m,‘ut'n:-ii:i lilf:re 15 4 ;Juculiﬂr mr:mhra.ne '-'I-"Illi\'.‘ll
forms the subject of Rudolphi’s Memoir. It consists of at

1 feber den Zitter-wels, Abh, Berl. Adead. vil,

lacopteri.
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Classifica- least six layers, readily separable the one from the other,
tion—Ma- ag well as from the subjacent muscles, to which it is attached
lncopteri. merely by a loose and scanty cellular tissue.
S = ourotic yers extend to the caudal. They are thin, dense,

These apo-

and can be stretched under the finger 5 their external sur-
faces become floceulent when they imbibe water. These
floceuli resemble moist cotton, and when examined with a
high microscopic power, present a felt-like interlacement of
extremely minute fibrils. Tle tunics receive from their
interior sides filaments of the same nerve ( par vagum, Ru-
dolphi) which runs under the aponeurosis.  There are other
filaments also of extreme tenuity, which penetrate the six
layers to expend themselves on its interior surface ; these
spring from the intercostals. In thus deriving the nervous
energy ofits electric organs fromthe “ vagus ™ and from the
“rami ventrales " of the spinal nerves, as well as in possess-
ing the cellular apparatus of the Torpedo and the laminated
membranous one of Gymnotus, the Malapterurus com-
bines the characters of these two genera in its peculiar organ.
In the Edinburgh Philosophical Jowrnal for 1836, Mr
Murray gives a good figure of’ a species of this genus from
the Bight of Benin. The Arabs, fully appreciating the na-
ture of the bennmbing powers of the Malapterurus, name
it Raad or Raasch (thunder). The fish gives its discharge
when touched on the head, but is powerless when held by
the tail, and in fact the electric organ does not reach the
caudal fin. In giving a shock it moves the tail however,
as it must do when the museles of the body are acting. A
fish of only seven inches in length can give a vigorous dis-
charge. The fish is eaten, and it is one of the most esteemed
Siluroids as an article of diet.

M. Valenciennes considers Trichomyeterws and Eremo-
philus as forming a link between the Siluroids and the Cy-
prinoids, through Cabitis ; indeed, he was long in doubt as to
which family they actually belonged, and he has been led
to assign them a place among the Siluroids chiefly by the
absence of subopercula. The want of an adipose fin weighed
less with him, as this member is wanting also in some Silu-
roids; neither does he consider the absence of ventrals of
sufficient importance to exclude a genus from a family
group. Trichomycteri were found by Mr Pentland in the
rivulets which fall into that vast alpine sheet of water, Lake
Titicaca, which is frequented by the Cyprinoid Orestias,
also an apodal, and in the affluents of the Apurimac, one of
the sources of the Amazon. He diseovered them also in
Rio de Guatanai, Rio de Pontezualo, and in Lake Compu-
cila, on the Andes, to the west of Cuzco, and at an elevation
of 14,000 feet. FEremophilus inhabits the waters of the
Valley of Bogota, 8500 fcet above the sea level.

Fasmry XVIIL—SILURIDE, Agnsa.

8kin naked, or covered with bony shields, without ccales, Pre-
maxillaries forming the border of the upper jaw, the maxillaries
being reduced to mere vestiges, or elongated into barbels ; all have
barbels ; suboperculum wanting. Epicoraceid wanting, or reduced
to a mere process of the coracoid. The postfrontal or tempors ap-
ratus has two ossicles less than in most osseous fishes ; the pseado-
ranchim are wanting, The swim-bladder is present in the majo-
rity, and is connected by a chain of ossicles with the acoustic organ ;
no panereatic cwea; stomach ciecal, In most the first pectoral ray
in very strong and serrated; most have an adipose fin upon the
back. Branchiostegals nine to eighteen.

ANALYTICAL TABLE OF THE SILURIDAE (Dum,)

Dorsal, single { Siureides, Dum.)
drorsal, eontaining bony rays,
Diorsal extending ulong the whole back, CLaR1AS
Dorsal short, with
Jits spinous ray closs to the skull,,.......TRACHELOPTERUS 24,
Tee apinous ray on the back.
Cnudal forked............... 2t srunnn ana SOETLBES 2.
Caundal rounded . .vvvnivineeiiies. . BRONTES 3l.

HE S

Doraal sustained by branching rays.
Eyes Iateral,

Eyes conapictiOMe, . oasviimssssnsssannnnnns SILURUE 1.
Ewes scarcely visible .. .c..cnnineiinsnanssBETOPSIB 3.
Eyes on the dorsal aspect.
Tail elendor, taporing, trenchant....... ASPFREDO a7,
Tail tapering HEle ... oceivnnnneniennn SACCOBEANCHUS 35,
Doreal on the tail, without bony rays... ... MALAPTERURUE 40,
Dovsals two (Dipteronctes, Dum.)
Seeond dorsal with bony rays united o the caudal.
Head protecied by abony helmet... ... CHACA a8,
Head clothed with soft skin.......c..coo.. PLoTosUS 36,
Seeond doveal with one bany ray, net united to the caudal.
Head helmed ; body cuirassed ; barbels..CaLLiCHTHY S 29,
Second dorsal destiture of bony rays ; body naked,
Snout elongated,
Snout rm.md'; Tateral line Eeeled, ] Donas og,
et Lt BEE ieeSE
Snevut broad, fat, arched.
Eyes latn:rnl,, level with the nos- et B,

1 I oy e ey
Eyes depressed below the nostrils, HyrornTmaravs 26,
Bnout short,
Head coverad by o bony helmet,
Doreal long ; body very long.........HETERORBRAKCHUE 34.

Dorsal lomng ; body abbreviated. ..... . SYRKODOKTIS 27.
Dorsal short ; barbels., e snes  BAGEUS 4.
Doreal short ; no barbels ..o e SILUNIMA a.
Head naked.
Caudal rownd at the end. . ovie e PIMELODUS 16.
Caudal forked.
Barbels more than four.......... FALEICHTHYS 1=
Barbels two only.......ooo..e. sness MIPLOMYSTAX,
Barbels mONE, ......ooemenrsnsnneannss AGENEISOSUS 26,

Ops —Dumeril includes Arius, No. 13 ; Phractocephalus, No.
5: and Pangasius, No. 8, under the genus Bagrus, No. 4; and he
omita from his table Asgroblepas, No. 32, and Eremophilus, No. 43,
together with several other generas characterized by Valenciennee,
His genus Diplomystax is founded on Aries papillosus and A, raninus
of the Histoire dés Podssoms ; and he has instituted a genus Conosto-
mus for the reception of the Pimelodi that have elongated conical
muzzles terminated by 2 small mouth ; and which have moreover
very small adipose fins, JMacrones, another of his genera, embraces
several fagri with long slender muzzles, and an adipose fin longer
than the anal, together with a very long sealeless body.

Gexvs I, Siwvrvs, Linn,  Dorsal short on the fore part of the
back, without sensible spines ; no adipose fin ; a long anal. Raduli-
form or eard-like teeth on the jaws, and a bend of vomering ones
behind the premazillaries. Some have four barbels, and some
only two., Sixteen gpecies.

GENvUE I1. BcHiLBES. A strong, denticulated dorsal spine, cle-
vated nape, broad depressed head, greatly compressed body, and
very distinct tecth, Harbels eight. Branchiostegals eight to ten.

Genus III. CeTorsis, Agass. Eyes almost imperceptible, being
nearly covered by skin. Six barbels. One dorsal composed of
soft rays. Convesx, obtuse, truncated head ; moderate mouth ; single
row of teeth on the mandible and front of the vomer; a band some-
times on the premaxillaries. Gill-opening a small hole; branchio-
stegals ten,

Gexus IV. Baorus, Cov. and Valenc. (Mpstus, Artedi) A
m}-m] dorsal with spine, and an adiposa one; o pectoral BI.Ii.nL‘. A
band of villiform or card-like teeth on the premaxillaries, behind
which, on the roof of the mouth, there is a second arched villiform
band, or a single row of teeth, not separated in the middle. They are
divided into groups according to the number of their barbels, and
gubdivided by the forms of the hend, the lengths of the adipose or
anal, and voriations in their dentition. Sixty-one species are de-
geribed in the Histoire des Foissons.  In Bagrus filamentoses the air-
bladder is divided by a septum, in which there is no opening ; and
in other species, the lateral compartments are subdivided by trans-
verse sepia.

Genous V. PHRLACTOCEPIALUS, Agass, (Siraraci, Splx.}_ Imeom-
plete osseous rays, encased in the upmvr Lorder of the adipose fin.
A flat head, with o deeply seulptured Bony casque : and an expanded
transversely oval shield before the dorsal, free, and altogether de-
tached from the bones of the skull. Nine branchicstegals; six
barbels round the mouth.

Genos VI. Puatvstoma, Agass, (Sorubim, Spix.) Snout de-
pressed. Branchiostegals numerous. A transverse band of tecth,
but more complotely divided by the smooth median line of the
vomer into two plates on each side, than in the Bagri. Thirteen
gpw:[eu.

Gexus VII Gareientays, Valenc, Head rounded, skinny,
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Classifies- and without o conspicuous casque. First doreal ray elongated into

The palatine teeth a narrow band

lacopteri. divided by smooth lines into four patches. Branchiostegals six ; four

\....V_.J or 5ix barbels, Five species.

Gexevs VIIL Paxeasivs, Valene. Four short barbels; no
prolongations of the fin rays. Ten branchiostegals. Ajr-bladder
divided into four parts by three contractions. One species.

Grexus IX., Binusnia, Valenc. A small smooth head, like that
of Sehilbes. Very small adipose fin; long anal. Only two small
(maxillary) barbels ; tecth of the jaws hooked, and longer than in
other Silurider; a transverse band in front of the roof of the mouth,
a8 in Bagrus, Twelve branchiostegals. Two species.

GenUs X. Be1apes, Mill. and Trosch. A cross band of palatine
teeth, and behind them two elustors,

Gexvs XL Arropes, Mill and Trosch. Palatine teeth forming
twln separate patches, and sometimes farther back a single tuft
only.

Gexvs XIT, Evrrorivs, Mill. and Trosch, One confluent band
of teath on the vomer and palatines, Head small; nape high: the
head and adjoining part of the body compressed near the dorsal
aspect. Tail long and high, strongly compressed. Anal long ; adi-
pose fin very small.

Gexvs XIIL Arivs, Valene, Teeth on the roof of the mouth
disposed in two widely-separated plates, supported for the most
part by the palatines only, but in some species encroaching on the
angles of the vomer. Branchiostegals five to eight, rarcly ten to
twelve. The teeth may be villiform or pavement-like, the passage
to the pavement-like teeth being gradual; some species have the
ordinary nuchal armour of a triangular (interparietal, Cav._) supra-
occipital plate, with the apex truncated, and a small crescentic
interspinal plate; others have a very large separate supraoecipital
dizk, and the barbels vary in namber. On combinations of these
diversities of structure several groups are established in the fistoire
des Poizzons, in which fiflty-one species are described.  Air-bladder
in some divided lengthwise into two separate sncs.

Gexrs XIV. OsTE0GENEI0SUS, Bleek. A rayed and an adiposs
dorsal fin. Conical, acute, curved, crowded teeth on the premax-
illaries, and mandibles in many rows ; palatine teeth in two oblong
arched plates in the fore part; the mesial line of the roof of the
mouth smooth ; eyes far back. Two premaxillary barbels, bony
and rigid. Branchiostegals five. Head cuirassed; gill.openings
extremely narrow. Indian Archipelago.

Gexus XV. BaTRacHOCEPHALUS, Bleck, TDorsal fins two, the
hinder one adipose. Thick, eylindrieal, premaxillary and mandibu-
lar teeth in many rows; vomer and mesial line of the roof of the
mouth smooth ; o few crowded cylindrical teeth on the anterior
angles of the palatine bones; eyes above, Head cuirassed; no
barbels.  Five branchiostegals. Indian Archipelago.

Gexus XVI. Piugronus, Lacép.  Roof of the mouth smooth,
edentate. Barbels six or cight, Bome species want the casque;
others posaess it; it is sometimes continuous with the buckler of the
firet osseous ray of the doreal ; semetimes distinet and not continue-
ous. Forty-three species are deseribed in the Histoire des Pofssons.

The following twe genera have been published since the date of
that work :—

Geyug XVIL Rita, Bleek. Dorsals two, the posterior one
adipese. Conical teeth in the upper jaw pluriserial; mandibular
teeth eonical in the anterior rows, granular in the posterior oncs;
vomerino-palatine teeth granular, disposed in two oblong patches in
the fore part of the palate. Branchiostegals cight or ten ; barbels
#ix, fleshy, belonging to the nose, premnxillaries, and mandible.
Ventrals eight-rayed. (Arius rita, Cov. and Valene.)

Gexvs XVIIL. Basarivs, Bleck., Dorsals two, the posterior
one adipose. Barbels eight, on the jaws bony, rigid ; upper jaw
teeth pluriserial, acute, placed in a curved quadripartite band;
mandibular teeth biserial, with an interior series of canines at the
symphysis only ; no tecth on the vomer, palatines, or entoptery-
goids, Eranchiostegals twelve. Hays of the ventrals six. No air-
bladder.

Gexrs XIX. EvaweMmes, Mill. and Trosch. Narrow gill-
openings. Body laterally compressed. Cranium eovered with skin,
Card-like teeth in one band on the upper and under jaw ; none
on the vomer or palatines. First ray of the dorsal and pectoral
fins spinons ; dorsal fin wiilly anterior and small; a very small
adipose fin ; rays of the ventrals much more numerous than in other
Siluride. Eyes covered with skin. Barbels six. One species E.
columbeles.

!}EHL‘E AX. KeTexcrs, Bleek. Dorsal fins two, posterior one
adipsse. Cuneiform uniserial teeth on the premaxillaries and
mandible ; yomer and palatines smooth. Hend cuirassed ; eyes
superior. Five branchiostegals; four fleshy barbels. Strait of
Madura.

Gexvs XXI. Cavoraysus, Mill, and Troseh, No palatine teeth;
& row of stronger teeth on the wpper jaw and mandible, behind

which, on the one or the other, a row of smaller teeth. The end of Classifica-
the firet dorsal and pectoral ray simply jointed, not denticulated ; tion—Ma-

a long adipose fin, Six barbels; narrow gill-opening ; seven
branchiostegals. A very small swim-LUladder, which is bordered
behind with an elegant fringe of cweal processes. Two species,

Genvs XXII. Erermistes, Mull. and Trosch. Narrow gill-
openings, Head big, broad, pointed anteriorly, rough, Besides the
oceipital process there is always another like it. The seapular givdle
has a long bony process above the pectoral, and another beneath it ;
mouth small. Card-like teeth in the upper and under juw ; nonae
on the palatines. A moveable spine forming the first ray of the
dorsal and pectoral fins ; an adipose fin ; anal small.

Gexvs XXII. AvcHeNIPTERUS, Valene. Siluroid with an
adiposa fin. Head small; teeth almost imperceptible. DBranchi-
ostegals five ; no teeth on the roof of the mouth. [Dorsal wery far
forward, or on the nape. Casque united by sutore with the dilated
bucklers of the first and second interspinals covering the nape to
the dorsal, as in Doras and Synodontiz, Seven specics,

Gexrs XXIV. TRacHeLyorTERUs, Valenc, No adipose fin,
yet allied to Sehilbes and Pimelodus. Barbelszix, Villiform teeth
on the jaws, none on the roof of the mouth, A solid, osseous casque,
united,ns in Auwsheniprerus, and eoming near the dorsal, owing to the
shortness of the supraoccipital plate, and the complotely obsolete
chovron. Pectorals attached under the throat. One species,

Gexvs XXV. HyrorrToarnMus, Valene. An adipose fin. No
teeth; eyes near the ventral aspect. Fourteen branchiostegals.
Dargal fin small, well back, with a bony ray; a strong ray in the
pectoral alzo; ventralssmall; anal long. Six barbels. Three species.

GeExvs XXVI. Acexeinsus, Lacép. Maxillary barbels only,
and very short; in one specics denticulated and resembling horns.
Eyes depressed as in Mypophthalmus.  DBranchiostegals eleven. A
bony ray in the dorsal and pectoral; a moderately long anal.
Three species.

Gexus XXVIIL Syxopoxtis, Geoffroy St Hilaire. Remarkable
among the Siluroids having an adipose fin, for the arming of the
head, which shows much affinity with that of Auchenipterus and
Dyras.  Supracccipital plate large, united by a long tranaverse
suture with the greatly dilated intarneural buckler, which is further
prolonged along the base of the dorsal by its junction with three
interneural plates; very wide strong pointed coraeoids nttached to
the suprascapulars which form the lateral angles of the helmet,
Enormous strongly-toothed pectoral spines; a high pointed and
trenchant dorsal spine.  Snout short, terminated by the nasal which
supports very small premaxillaries covered with finely villiform
tecth,  Mandible composed of two short slender limbs, and earrying
in front a bundle of teeth that, individually, are very thin lancets,
each supported on o stalk as fine as o hair, and terminated by o
small recurved and gold-coloured hook. This dentition resembles
that of Salarias.

GeExvs XXVIIL Doras, Lacép, Pmelodd with the Iateral line
cuirnssed by kecled bony plates, each ending in o spine. Head
armed as in dwcheaipteries, and the coracoid similarly formed. The
very thick dorsal and pectoral spines are strongly toothed. In some
the snout is depressed, and the mouth at its extremity is furnished
with two broad villiform bands of teeth on the jaws; in others, the
mouth isa round hole under a conical snout, and having small
groups of mandibular testh only. Ten species,

Gewrs XXIX, CALuicATHYS, Linn,, Gronov. Fimelodi enirassed
on the lateral line like the forae, and withan adipose fin ; but the
Interal shiclds are narrow, embrace the whole height of the fish,
and form two rows, somewhat tiled and crossing in the middle. Head
covered with a helmet; mouth emall, almost toothless; two barbels
at each corner of the mouth. Three branchiostegalz. Dorsal and
pectoral spines often feeble. No air-bladder ; intestine frequently
doubled back ; stomach globular and small. Ten spoecies,

Gexvs XXX, Aroes, Valene. Teeth bifid, and slightly curved
at the points, ranged in rows on the jaws and producing a sort of
harrow which no other Siluroid, nor any other fish, is known to
poszeas.  Hoof of the mouth smooth and edentate ; two maxillary
barbels, and papille at the nostrils. First dorsal small, with
a weak ray in front; adipose fin long; wventrals well forward.
Four branchiostegals, Two specics.

Gexus XXXI. BroxTes, Valene, An dArges without the adi=
pose fin, No casque. Eyes, two minute points on the top of the
head.  Branchiostegals four. One species.

GeExvs XXXII. AsTROBLEPTS, Humb., An apodal resembling
otherwise, r::tr:mnl]:,r, Brontes; having a depressed head ; eyes above,
A single dorsal; no adipose fin, First rays ending in filaments.
Four branchiostegals. One species,

Gexvs XXXIMIL Crariag, Gronov. Helmet extending to the
temples and cheeks; the supracceipital point more or less rounded,
in some semicircular. Nape exposed; no predorsal buockler.
Teeth on the jaws and are of the vomer,  Head depressed, obtuse,
Body long ; caudal truncated.  Anal long and low; dorsal without

Iaenpteri.
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Frichompyeterius in gencral aspect, but apodal ; eonnected like that Classifiea-
genus to the Siluroids by the absence of subopercula; and to Cebitis tion—Ma-
by the want of ventrals, Jaws armed by o band of long villiform or lacopteri.

a gpine running along the whole back ; its posterior half sometimes
replaced by an adipese fin.  Pectoral spine small, Branching ap-
pendnges for holding water attached above the branchie; air-
bladder divided. Fourteen specics,

Gexus XXXIV. HETERoBEARCHES, Geoff. Dorsal shorter than
in (Narias, the rest of the back being occupied by an mdipose fing
cnudal rounded. Head broad and flat; supracccipital process of
the helmet rounded.  Short, fine, erowded villiform or bristle-11ke
tecih on the jaws and are of the vomer; o complex suprabranchial
apporatus.  Six barbels.  Threo specics,

GeENUs XXXV, Baccopraxcuus, Valene, Helmet like Clarias
and Meterobranchus. Villiform tecth on the jaws, and two arched
dental plates on the vomer; a complex suprabranchial apparatus.
Small dorsal far forward ; long anal.  Seven branchiostegals
the branchial reservoir different io form from that of Clariae or Heie-
robranchus. Eight borbels. One species,

Gexvs XXXV Proroses, Lacép.  An elongated body, ending
in & compressed pointed tail,  No hard helmet, the smooth rounded
depressed skull being covered with soft skin. Lips fleshy ; strong
conical teeth on the jaws ; pavement-like teeth on the vomer ; eight
barbaels. A short, higher, anterior dorsal, and a long, low, posterior
one, uniting with the long anal at the poiot of the tail, without a
distinct caudal. Small tremchant, toothed and pointed dorsal and
anal spines; a cauliffower-shaped tubercle in a funnel behind the
anus, of unknown use, existing in addition to the genital tubercls at
the external opening of the seminal deferent canal.  NWine species.

GeExvs XXXVII. AsprEpo, Lino. Differ from other fish in the
gill-eovers In::'npg fixed and without motion, there being merely
vestiges of the three opercular pieces, soldered to the preoperculum,
Mouth peculiar, the premaxillaries being articulated lomgitodi-
nally under the snoat, and carrying teeth on their posterior edge
only ; and the maxillaries ending in barbels, articulated to the nasal
anterior to the premaxillaries. Hend flat, anteriorly. Body naked,
wide at the pectoral region, tapering into a long slender tail, tren-
chant beneath, and terminated by a distinet small caudal. Dorsal
small, high ; strong, flat, serrated pectoral spines; anal long ; no
adipose fin ; cup-shaped suckers on the ventral surface at certain
times, Branchiostegals five. Six species, all American.  M*Clel-
land describes five Indian fish belonging to o genus named @yp-
testernon, which does not scem to differ from Asprede in the cha-
racters that he assigns to it.

Gexvs XXXVIIL Coaca, Valenc, Head broad and much de-
pressed, as wide before as behind, thus being quadrangular ; tail ta-
pering and much qomtrmmd at the end, Two dorsals and two anals ;
posterior ones uniting to form a candal at the extremity of the tail,
or it may be said, eaudal running forward on the dorsal aspect to
above the front of the anal, and about half as far on the ventral
aspect, in which point of view there would be one anal and one dorsal
near the hend, supported by a strong osseous first ray. Serrated pec-
toral spines. The chin cirrhated by eight filaments,  Air-bladder
very large, compozed of two lobes separated by the spinal column.

GENUs XXXIX, S1sor, Hamilt. Buch, A Hypostomus without
lateral picces of mail, its skin being soft; remarkable for the size
of its premaxillary barbels, and the prolomgation of the upper
caidal ray into a filament as long as the rest of the fish., Body
slender, long; the chevron in front of the dorsal three-lobed. Mouth
edentate, with fourteen barbels in all. Large gill-openings; four
branchiostegals, One species, which attains the length of seven feet.

GENUS XL. Mavarrenvures, Lacép. No anterior dorsal; an
adipose fin near the eaudal ; ventrals beyond the middle of the fish ;
and an anal occupying about half the distance between them and
the roanded eaudal; no pectoral spine. Body shaped somewhat
like that of o Cobitis or Galarics, the tail being thickish, but the
head is conical and ends bluntly. Lips fleshy, with six barbels ;
fine villiform testh on each jaw ; mone on the vomer. A short ob-
ligue gill-opening ; branchiostegals seven. Stomach small, siphonal ;
air-bladder fusiform, pointed posteriorly with two globular lobes
in front, in advance of the ossicles of Weber. Its outer coat is
thick and spongy. A double electrical organ.

Genos XLI Atiia, Gray. A long, greatly compressed, mode-
rately high fish, with a small head and rounded snout like a Schillee.
Back naked, except near the tail, where there is a small adiposa
fin; n very lr:mg, even anal, amd forked eaudal, Eight barbels,
Teath on the jaws and reof of the mouth minute.

Gexvs XLIL TricHomyerervus, Valenc, Allied to Malapie-
rurus by general form, the depression of the head, thinning of the
gnont, and construction of the cranium, bLut distinguished by a
dorzal placed in the middle of the back, the absence of an adipose
fin, and the want of an air-bladder. Branchiostegals eight. Aspect
considerably like that of Colitds. 8ix barbels, one at each anterior
nostril, and a pair at the corner of the mouth on cach side, Tail
thickizh. Fine curved teeth in a band on the jaws ; palate smoothed.
Three species,

Gexus XLIIL Eremornitvs, Humb, Closely resembling

bristle-like teeth., Branchiostegals eight; no scales.
stomach and long intestine ; no air-bladder.

GONIODOKTSE,

This family has grown out of the genus Loriearia of
Linngmeus, which, as characterized by him, consisted of
fishes whose bodies were mailed in hard angular plates or
scales, distinguished from Doras and Callichthys by the
mouth opening under the snout.  Miiller considers them to
be a separate group of the Siluroid family, and as such they
are described by Valenciennes, in the Histoire des Poissons.
Lacépide divided the Linnman Loricarie into two groups,
reserving that appellation for the species that have no adi-
pose fin, and giving the name of Hypostoma to those that
have a kind of adipose fin but one that is preceded by a
hard bony ray. Agassiz, when characterizing and naming
the family, adopted Lacépéde’s generic divisions, and added
two others, Rhinelepis and Aecanthicus. The premaxillary
and mandibular teeth of the Goniodonts are composed of
albuminous tissue, like the teeth of the Cheetodons, and have
the same elasticity.

In the Loricarie the top of the skull is prolonged back-
wards by the extension of the supraoccipital, which forms a
kind of first scale, that reaches to the two plates developed
from the points of the interneurals of the first compound
vertebra,—the second of the plates being the chevron, on
which the spine of the dorsal stands and moves. The mas-
toids and suprascapule enlarge the sides of the skull, and
form the wide osseous vault, which affords the necessary
gpace and breadth for containing the anterior portion of the
abdominal viscera. The diapophyses of the great compound
vertebra are plates curved like a sabre, and are supported
below by the centra, and above by a styloid process resting
on the vertical occipital crest. “T'he scapular arch is very
strong and shuts up the fore-part of the abdomen by a
bony septum, while the coracoids, in form of the letter V,
give the firmness necessary to sustain the dermal shields
and spines, The coalescent radius and ulna bent horizon-
tally support the pectoral plates. There are only eight
abdominal vertebrae, with ribs as fine as bristles, and sixteen
caudal ones.

Faminy XIX.—GONIODONTID.E,

Goniodontes, Apnss, ; Loricaring, aliorom. Related to the Sfwride,
but differing from them in possessing pseudobranchie, and in
their intestines. Head and body mailed in hard, angular plates ;
orifiee of the mouth on the ventral aspect under the snout, and
bounded by the premazillaries and maxillaries; long, slender, flexi-
Lle tecth ending in hooks on the premaxillaries and mandible,
which are separated at the symphysis; a broad, circular, cuticular
fold surrounds the mouth, Gill-cover mostly immoveable ; the sty-
loid epicoracoid absent as in the Silwride, and represented by a
process of the coracoid, The heart lodges in a bony eapsule formed
by the coracoid. No emeal enlargement of the stomach ; intestine
long, frequently bent ; no pancreatic ceca. Swim-bladder want-
ing, in which they differ from the Siuride. There is much phos-
phate of lime in the scales.

Gexvs [ Lonicaria, avet. Body depressed, broader than
high. Tail very much compressed. Teeth in both jaws, A singla
dorsal and no adipose fin,

Gexys 1. HEsmiopox, Knor. Bedy very much depressed.
Teeth on the mandible only., FPremaxillaries rudimentary ; tooth-
loss,

Genus 111, Acestra, Knor. Body elongated, nearly eylindri-
cal, Teeth in both jaws, furnished with o tranverse radical process,
Dorsal and anal fins opposite.

Genvs 1V. RHIXELEPIS, Agass, Osseous plates resembling
seales, imbrieated, rough like a file. A short thick body., Lower
lip often dilated into a membranous velom, and fringed with
filaments. Three branchiostegals, Hooked testh surrounding the
orifice of the mouth in rows ; the front ones notched at the point.
A single dorsal.  Three species,
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Classifien- Gexos V. Acantrrovs, Agass.  Articulated spines on the
tion —Pha- snout, cheeks, and gill-covers, like those of a hedgehog. Osseous

plates on the body, crested and spinous; distinct squamiform
bucklers on the belly. Teeth with a double curvature, arranged
like those of RAinelepis ; mouth encircled by a complete velum. A
single dorsal,

Gexvs VI. HyrostoMmus, Lacép. Second dorsal analogpous to an
adipose fin, having an ossecus ray in front. Body thick and short.
Head especially large, Bony armour, like that of Loricariz, on the
body. A large first dorsal opposed to the ventrals and anal. Pec-
toral spine rough, long, and strong.  Branchiostegals three. Seven
species.

Orper IIL—PHARYNGOGNATHS.

This order is founded on the character, common to all its
members, of the lower pharyngeals being united to form one
bone. In external aspect there is no similarity between
the families of Scomberesocide and Labride, which belong
to 1t .

Orper IIL—PHARYNGOGNATIHT, AMiill.

Endo-skeleton ossified ; exo-skeleton in some as Cyeloid, in others
s Ctenoid scales; inferior pharyngeal bones coalescent. Swim-
bladder without an air-duct. Ventral fing in some on the thorax,
in pthers on the abdomen.

Sue-ORpER L—MALACOPTERYGIL
Fins without spines,

SCOMBERESOCID.E.

OF this group of Pharyngognaths we may obtain a correct
notion from the Garfish or Greenbones of our coasts, named
also by the fishermen Mackerel Guides, because they an-
nually come into shallow waters at the time of the Macke-
rel fisheries. This fish belongs to the genus Belone which
contains many species, and among others B. candimacula
and B. caneife, which inhabit the fresh waters of the penin-
sula of Hindostan, and afford an instance, in addition to
many others, that generic assemblages are independent of
habitat, as to the species being marine, lacustrine, or fluvia-
tile. The British seaz furnish an example of the genus
Secomberesax, also, in the Saury Pike or Skipper. The lat-
ter name is given in consequence of the habit these fishes
have of leaping out of the water, which is also practised by
the Belones. Some species of this genus have an air-blad-
der, while others want it ; a remarkable peculiarity in fishes
so similar in aspect, but which also occurs among the
Mackerel.

The Exocwti or Flving Fishes have ever been an object of
great interest to navigators. The monotonous and quiet
voyage of a ship ranning before the trade-winds is enlivened
by the flights of large bands of these creatures rising hefore
the bows of the vessel, and like a flight of larks or sand-
pipers glittering in the sun, and eften by a simultancons
impulse, changing the direct line for one nearly at right
angles, before settling in their native element nguin. The
muscular foree h:,.‘ which this progress thr::-ug 1 the air is
effected has engaged the attention of Humboldr. This
illustrious and accurate observer states that the Flying Fish
move by myriads constantly in a right line, and in a direc-
tion opposite to that of the waves. He doubts whether
this flight be generally assumed as a means of escape from
voracious fishes, and with reason. As we have noticed above,
their near allies the Belones and Scomberesoces have the
habit at certain times of leaping frequently from the water,
and we have observed the same thing to occur in the spawn-
ing season among the shoals of Malloti, which often land
themselves in numbers on the dry beach. There seems to
be something in the constitution of these fishes which im-

pels them to this movement, and the Eroceti are organized |

to carry it to the fullest extent by the size of their pectoral Classifica-
fins and the power of the muscles which move them. There tion—Pha-

are some who assert that the flight of the Eroceti is a mere
leap, resembling the ricochet of a stone skimming along the
surface of the water, but the pectorals are certainly impelled
against the air in the course of the flight. The bands fre-
quently undulate in their height above the water before
subsiding into it again; and, as mentioned above, it is not
rare to se¢ them change their direction, though this is not
done till just before the termination of their aérial course.
Their flight is rapid, greatly exceeding that of a ship geing
10 miles an hour, and we are not inclined to limit it to a
distance of 500 feet. It is not easy to form a correct judg-
ment of distance under such circumstances; but having
often watched their flights when in a frigate 120 feet long,
it appeared to us to exceed the length of the ship many
times, and its altitude was such that in the night they fre-
quently fell on board. Many shoals, consisting entirely of
small ones, from 2 to 3 inches long, showed a smaller
power of sustaining themselves in the air, and more fre-
quently glanced against the summit of the coming wave,
but the larger kinds rose vigorously into the air.

Famiry —3COMBERESOCIDUE, Mill.

Maxillaries coalescent with or adherent to the elongated pre-
maxillaries at the corner of the mouth, under the nasal, and co=
vared in part or wholly by the preorbitar scale bone.

Gexus [ BELoNe, Cuv.  Upper bovder of the jaw formed by
the premaxillaries, which, together with the mandible, are elon-
gated into a long bill; testh on these bones forming o narrow
stripe, the interior row consisting of taller conical ones; roof of
the mouth smooth (except in the species which frequents the Chan-
nel) ; two small patchos of tecth in the upper pharyngeals, mora
pointed than those on the lower pharyngeals, which are short,
eonical, inclining to the pavement form. Gill-openings large;
branchicstegals, twelve. A hard helmet, formed of the cranisl
bomes, is variously sculptured and furrowed. Dody elongated.
Scales very thin, like those of S:omber, and not easily perceptible,
except one row of keeled ones on cach side.  Dorsal and anal op-
posite each other, and far back. No pyloric emea; large air-
bladder. Twenty-six species.

Gexus LI, ScomMpEREsoX, Laclp, ; Sairis, Hafin. Jaws cons
structed nearly as in Belone, but the mandible is always the
longest, and the maxillary, instond of being confluent with the pre-
maxillary, is merely in apposition ; the tecth are extremely small,
and uniserial on the jaws ; noneon the roof of the mouth or tongue.
Shape of the body much a8 in Belone, Dorsal and anal far back,
opposite to one another, and followed by detached finlets of vari-
able number, according to the species. A sealy keel, as in Belone,
Lut which becomes obsolete near the anal, and does not rench the
eandal. No panereatic emea ; the air-bladder present in some spe-
cies is wanting in others, as in the species of Scomber. Five spe-
cies.

Gexus 1L, Ueminamrous, Cav. The distinctive charagter of
this genus is expressed by the name, and consists in the edentate,
pointed projection of the mandibular symphysis, producing o kind
of half bill. The upper jaw iz formed by the premaxillaries sol-
dered together, and the maxillaries joined to them at the angle of
the mouth widen and form a gpur which is concealed by the pre-
arbitar. A narrow band of small granular teeth existe in both jows.
In other respects these fishes resemble felone, ond ns in that genus,
the intestinal canol is straight, without pancreatic emea.  The air-
bladder runs the whole length of the abdomen, betweesn the spine
and a tense arch of the peritoneum ; and in the species (three) which
M. Valenciennes examined, he found its structure cellular, similar to
that of Amia. Thirty species.

Gexus 1V, ExocEros, Linn. (Sub-Family, Ezeceting, Bonap.)
tecognizable at onee by the large pectoral fins that are capable of
being used as wings or parachutes. Head and body sealy, with a
sealy keol on each flank. Head flattened above and on the sides.
Dorzal opposite the anal, Fyes large.  Premaxillaries without
nasal pedicels, forming the border of the upper jaw ; maxillary
not goldered to the premaxillary, but having nearly the snme posi-
tion as in Belone, and gliding under the preorbitar; jows armed
with emall pointed teeth, composed of osteo-denting, and the pha-
ryngeals with erowded teeth, hoving compressed crowns and several
cusps, like those of Chprinodon, Acanthurus, and other gencro.
Branchiostegals ten to twelve. Intestine straight, without pylorie
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Classifica- S%ca; upper lobe of the caudal shorter than the other ; air-bladder

tion—Pha- large, closed. Thirty-three species,

ryngos=
gnaths,
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Some have barbels, and have
been made the types of separate genera,

CHROMIDID.A,

This family is included by Miiller among the Pharyngo-
gnaths with spinous'rays in the fins. It is not treated of'in
the Histoire drs Poizsons, and the generic characters in the
table are from Cuvier's Negne Animal, or from Riippell’s
works. The members of this group agree with the Ctenoid
Labroids in having only one nostril to each nasal sac.

‘Bup-ORpER IL—ACANTHOPTERYGIL,
Faminy L—CHROMIDID/E, Bonap.

Chromides, Mall., Lateral line interrupted. Teeth villiform,
One dorsal. A single nostril to each pituitary sac,

Gexus [. Crromis, Cuv.  General ngpeet of Labruws, with their
lips, protractile premaxillavies, pharyngeal bones, and the filaments
of their dorsal rays; but the entire caudal and the soft dorsal and
anal to a considerable height are sealy. Their teoth are disposed
in two eard-like bands on the jaws and pharynx, with, in front, a
row of conical teeth. Branchiostegals six. Lateral line censing
under the dorsal, and not recommencing on a lower level,  Stomach
ciecal § two pancreatic caca,  The Holté of the Nile has no pan-
ereatic caecum, but its stomnch is emeal. Its dentition is that of
the AMediterranean species,

Grxrs L CYoeuia, Bloch, Schneid.  Have the body more elon-
gated than Chromis, and their teeth in a broad band, and wholly
villiform,

Gexus IT1I. SBarornERoDON, Riipp. General habit of Chromis,
Both jaws armed with an outer row of slender chisel-shaped teeth,
smaller at their insertion, wider at their edges, behind which a
band of brush-like teeth. Palatings and tongue unarmed ; at the
pharynx fine brush-like teeth, on a single three-cornered plate be-
low, and two roundish transverse plates above, Four gills, Oper-
cula without seales; pretty large scales on the body. Lateral line
interrupted. A dorsal fin extending along the whaole back, two-
thirds of it supported by spines ; three spines in the anal ; ventrals
behind the pectorals. Guinen coast,

CTENO-LABRRITDLE,

A small but very natural family separated from the
Seienide by their united pharynzeals, and the want of
muciferous cellular structure of the bones of the skull. They
are denominated in the Histoire des Poissons * Scienoides
a moins de sept rayons branchiaux et a ligne latérale
interrompue ;" and are there said to be Im}-murthc bounds
of the Linnaman genus Seiena, and to have analogies
with the Labroids. They are small fishes, of a peculiar
rounded oval form, and clothed with large scales, a well-
marked family likeness pervading the several genera. Their
strongly ciliated scales separate them from the true La-
broids, whose scales are cycloid. They are edible, but they
do not form the objects of special fisheries, not only from
their want of size, but becanse they do not assemble toge-
ther in numbers. The Glyphisodons and others of the
family are prettily banded, and show a pleasing combination
and variety of colours.

Fasminy 11

CTENO-LABRID.E, Mll.

Compressed oval or oblong fishes, with the head forming part of
the gencral elliptic profile, One dorsal epinous in front; anal
also epinous in front, placed with the dorsal on the posterior curve
of the oval. Tail between the vertical fins short, moderately
high. Beales ctonoid, Air-bladder closed, without appendnges.
Ovarium closed, with an excretory duct behind the anus. Cranium
not cavernous in its outer walls, A single nostril to each pituitary
sac, :
Gexvs 1. Carnonow, Schleg. Teeth eard-like on both jaws,
before which o row of bigger ones ; the three fore teeth of the pre-
maxillary on each side being large cutting teeth ; front mandibular
tooth very large, and pointing buckwards ; behind it one somewhat
smaller; in the middle of the limb of the mandible there stands a

YOL. XIL.

large tooth arched backwaris, and then fullow some more card-
like teeth, Dranchiostegals, five,

Gexus II. AmprHirrIoN, Schneid. Body oval, compressed.
A single dorsal. Lateral line terminating under the end of tha
dorsal. Head obtuse ; uniserial, small, conical, obtuse testh on the
Jaws; palate edentate. Five branchiostegals. Preoperculum, oper-
culum, suboperculum, and interoperculum denticulated strongly, and
striated on their surfuces.  Air-bladder simple.  Sixteen species.

Gexvs I1I. PrEM¥as, Cuv. Form that of an dmphipeion, with
interrupted lateral line, and obtuse uniserinl teeth, but the oper-
cular pieces are less strongly toothed, and the suborbitar scale-
bones much more armed, producing under the eye one or two large
spines pointing backwards. A few denticulations exist on the as-
cending edge of the preoperculum, and on the border of the sub-
operculum ; but the opercular pieces are not strongly streaked on
the surface, as in Amphiprion. Stomach globular, small ; three
pancreatic cicea; large globular air-bladder. Three species,

GENUS IV, PoMACENTRUS, Lacép. Form oblong, Head obtuse ;
incizorinl uniserial teeth, Preoperculum denticulated ; opereulum
entire on the border, and without spines ; suborbitars often toothed,
Lateral line ending under the soft portion of the single dorsal;
four or five branchiostegals. Twenty species,

GENUS V. Dascyiius, Cuv. Resembling Pomacenteus, but the
teeth, instead of being trenchant, are in & villiform band, with
stronger conical ones in the outer row. Three Species.

Gexus VI GLypHIsonos, Lacép, Havingastrong resemblance
to Pomacentris, but the preoperculum is not denticulated, Baody
compressed, oval, covered as well as the head with large scales,
Profile rounded. Mouth small ; teeth on the jaws only, uniserial,
close together, narrow and straight, tremnchant at the crown, and
often notehed. Lateral line ending under the end of the dorsal.
For the most part thirteen dorsal spines (rarely twelve), ench with
& membranous filament at its tip; two anal spines (rarely three),
Stomach very large, cieenl ; three thick pancreatic caxea; ovaries
discharging by a tube behind the anus, Thirty species.

GeExvs VII. ETROPLUS, Valenc, Owval compressed form of Gly-
phizodon. Kye more clevated than in that genus, and the suborbi-
tar seale-bone large and not scaly.  Snout also destitute of seales,
Dorsal (seventeen or eighteen) and anal spines numerous (eleven to
thirteen). Three species,

Genus VIII. Heriases, Cuv. Resembling Glyphisodon in the
oval compressed body. Small mouth. Entire or smooth-edged pre-
operculum. Large scales and short lateral line, and in the number
of spines in the dorsal and anal, but having the teeth of Das-
cyllus. Branchiostegals five, rarely six,

CYCLO-LABROIDS,

The name Labrus applied to a fish is cited by Pliny as
occurring in a passage of Ovid which has not been pre-

Fig. 8&.
Odax linexis.

served, and the kind of fish it was used to designate cannot
now be ascertained. The name was widely and vaguely
applied by modern ichthyologists until Cuvier gave the
precise characters of the genus which it now distinguishes.
Several species occur in the British seas; none of them
prized as an article of diet. The Tautog (Tautoga nigra)
of New York, however, is a fish in great request for the
table, and sells at the rate of 8 Ib. for a dollar. It is tena-
cious of life, and is kept in stews to fatten. In great
colds it becomes torpid, and will not eat. When the dog-
wood (Cornus florida) comes into flower the Black Tautog
is in season.

The Epibulus seizes insects by suddenly thrusting out
its mouth, and engulphing those that come within the scope
of the elongated tube ; at least so says Renard; and the
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Classifica- accounts of this fish shooting drops of water at its insect
tion—Pha- prey, like the Chelmons, does not appear to be based on cor-

rect observation, Searus was the name given by Forskal

goaths, o o group of fishes resembling the Labri in all their cha-

racters except in dentition, their teeth being incorporated
with the substance of their jaws to form convex bones like
those of the Tetraodons. The researches of Cuvier prove
fully that the fish so named by the ancients was truly of
this genus. It was held in high repute either for the ad-
dress attributed to it of skilfully withdrawing other fishes
from the netz in which they were inclosed, or because
the epicures greatly esteemed its intestines, or on account
of the vast expense incurred in endeavouring to multiply
it on the Italian coasts, that it might administer to the
extravagant luxury of the world’s capital.  Aristotle has
several passages respecting its rumination. His assertions
have been repeated by Pliny, AElian, and others, without
examination ; and Ovid and Oppian have spoken of it as
a matter beyond doubt, yet no one has verified the obser-
vation of Aristotle. It passed also among the ancients as
a fish that had a voice; and Snidas gays that it produced
sounds by ejecting water in blowing, and that it could not
make itself heard when it was deep in the water. Athe-
neus, quoting Seleucus as his authority, states that the
Searus is the only fish that sleeps and is never taken in
the night. /Elian says that it is the most ardent in love of
all fishes, and that many males may be enticed into the
nets by the pursuit of a female attached to a line. But
still it was the most prudent of fishes, and the most active
in showing friendship for its companions. Ifone was caught
by a hook, the others endeavoured to cut the ling; or if en-
T.rappe:lllin the meshes of a net, they tried to drag it out by
the tail !

f Bic et Searus arte sub undis,
Contextam =i forte levi de vimine nassam,
Incidit, assumtamgue dolo tandem pavet escam.
Non andet radiis obnixs occurere fronte,
Aversus crebro veniens sed verbere caudm,
Laxans subsequetur, tutumqgue evadit in aquor.”
OviID,

It was most plentiful and of the best quality in the Car-
pathian Sea, between Crete and Asia Minor, but was not
unknown even in early times on the Italian coast, though
Columella says that it seldom passed heyond Sicily in his
day. But in the reign of Claudius, according to Pliny,
Optatus Eliperting brought it from the Troad, and intro-
duced it into the sea between Ostinm and Campagna. For
five years all that were caught in the nets were thrown into
the sea again, and from that time it was an abundant fish in
that locality. In the time of Pliny it was considered to be
the first of fishes (Nune Searo datur principatus); and the
expense incurred by Elipertius was justified, in the opinion
of the Roman gourmands, by the extreme delicacy of the fish.
It was a fish, said the poets, whose very excrements the
gods themselves were unwilling to reject.  Its flesh was
tender, agreeable, sweet, easy of digestion, and quickly as-
similated ; yet, if' it happened to have eaten an Aplysia, it
produced cholera morbus.  In short, there is no fish of
which so much has been zaid by ancient writers. [In the
present day the Scarus of the Archipelago is considered to
be a fish of exquisite flavour; and the Grecks still name it
Seare, and eat it with a sauce made of its liver and intes-
tines. It feeds on fucus 3 and M. Valenciennes thinks that
the necessity for masticating its vegetable diet thoroughly,
and the working of it with that intent backwards and for-
wards in the mouth, may have given rise to the notion of
its being a ruminant ; and it is certain that its aliment is
very finely divided when it reaches the stomach. The
m]jq-]i.ning woodcut represents Callyodon clilorolepis, a fish
of the Australian seas, and number 56, gives views of the
teeth of the same species.  Woodcut 86 is a representation

of Odax lineatus ; and figures 25, 38, and 39, are views of

Fig. &7,
Callyodon chlorolepis.

Labroid scales, The family of Ambiotocide was constituted
by Agassiz for the reception of a single genus of fishes that
frequent the western coasts of North America.

Fauiny IL—CYCLO-LABRIDUE, Miill,

Oval, elliptieal, or oblong scaly fishes, more or less compressed,
generally with a proportionally bhigh parallel-sided tail between the
vertical fins. Scales eycloid. A single dorsal supported in front
by spinous rays, which have frequently membranous proccsses
behind their points.  Jaws covered by fleshy lips; palate smooth,
toothless, Three pharyngeal bones, viz., two above and one helow,
armed with teeth, which are in some species pavement-like, in
others lamellated, and in others peinted. No pancreatic cmca; a
closed, simple air-bladder; shot ovisaes, with an efferent tube
behind the anus,

ANALYTICAL TABLE OF THE CYCLO-LABRIDAE (Dum.)

Cheeks scaly ; preoperculum erenulated.
Darsal sealy at the base.
Mouth protactile ; teeth even...............CLEPTICUS

Mouth not protractile ; teeth unequal ...CossyPHUS
Dorsal net scaly.

Mouth protractile.
Llorsal with short soft rays,

Beales very Iarge.........oveeeeenninsnss EPIBRULUS a1,
Seales of ordinary size.......oone e CORIOUS .

1 =1

Dorsal with long filaments .. .cvvereeeee o LACHROLAIMTS 8,
Mouth not protractile.
Teeth equal to one another........ eses--CREXTLABRUS 3.
Feeth wnequal,
Doreal scaly.......... wau A § Nemmn ACANTHOLABRUS 5.
Dorzal not sealy.....ccccoueeeee . wess CTENOLABRUS 4.
Cheeks sealy ; preoperculum not crenulated.
Dorsal very long.
Scales very large ; teeth uniserial..........CHEILINUS 18.
Beales of ordinary size,
Suboperculum denticulated. .ovverennenn... MALAPTERUS 12,
Suboperenium very entive...... wasererenes o MIALACANTHUS  10.
Dorsal of ordinary length ; rays tasselled. ... LanRUS 1.
Checks sealeless.

Snout abrormal, ke o beak, ... ccieriisnasrsnne GOoOMPHOSUS 15.
Teeth unequal, reclining, diverging.......ANAMPSES 14.
Teeth equally corved.......coceeieeneaennad CHEILID 1L

Enout ordinary, pointed.

Preorbitar denticulated.......oieanead TavTosa 9.
Freorbitar smooth-edged........cccovneenan.. JULIS 13.

Snout ordinary, smooth and blunt.

Profile curved, convex......cc.cocieneennanns XyricorEYS 16,
Frofile descending, trenchant...............NOVACULA 17.

Gexvs I. Lasrus, Linn., Artedi. Lips large, thick, and as if
double, Six branchiostegals. Upper jaw generally considerably
protractile ; teeth on the jaws simple, conical in one or more rows.
Pharyngeala eylindrical, smooth, and rounded on the erowns. No
spines on the opercular bones. Lateral line almost straight, con-
tinuous. Cheek and operculum sealy, Thirty specics,

Gexvs [1. Cossyraus, Cuv. and Valene, Maxillaries wide and
thick. Helind the exterior row of poited tecth, small, round, granular
teeth crowded together, Opercular piecessealy. Vertical finssheathed
in scales which rise and fall with the rays, but do not form so dee
o sheath as those of the Percoids or Bparoids. Almaost all have dis-
tinet crenatures on theascending border of the presperculum, but

in gome these appear at the angle of the bone only, and are very
feeble. Fifteen species,

Classifica-
tion—Pha-
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Gexos 111 CRENILABRUS, Cuv. Tpper jaw not proteactile ; pre-
operoulum deeply toothed ; lips thickly fleshy ; teeth conieal, uni-
serial, without the granalar band of Cossyphus, and also withoot the
gculy sheathing of the fins. The continwous lateral line and eyeloid
scales distinguizsh them from Chromis and Cichla. Thirty-six species,

GeExvs IV. CTENOLABRUS, Cav. and Valene, A band of wvilli-
form teeth behind the outer row of conical teeth on the jaws,
{ther characters those of Cremilabres, such ns the finely denticu-
Inted preﬂ-}:;rculum. three anal spines, &e.  Ten specics.

Gexve V. ACANTHOLABRUS, Cuv, and Valene, Dentition of
Cienolabrus, but with numerous anal spines, representing the Per-
coid Centrarchus,  SBix species.

GeEsvs VI, Coricus, Cuv. Conieal jaw teeth in one row, as in
Crenilabrus ; jaws greatly protractile, like those of the Menide.
Premaxillaries with long pedicels, and limbs which are thrust out
when the mandible is depressed. Preoperculum rounded at the
eorner, denticulated on the aseending border, but having a smooth
lower one. Pharyngeal teeth small, round grains crowded to-
gether. Short intestine ; stomach siphonal, without dilatation ;
no pancreatic emea.  Distinguished from Epibulus by its continuous
lateral line ; representing the Menoid Smarfs and Gerres. Four
species,

GeExvs VIL. CLEPTICDS, Cuv. Protractile month, withdrawing
beneath the vault of the preorbitars ; denticulated preoperculum ;
continuous lateral line. Teeth in one row, few, and very small ;
pharyngeal teeth lamellated, the plates serrated. Vertical fins
covered in great part by seales like those of the body. One apecies,

Gexvs VIII LacaNoraiMues, Cov. Resembles Fabrus in the
lipg; in general form; in the membrane which descends from the
preorbitars ; in the sealy cheeks, and in the filamentous tips of the
dorsal spines; but the tips of the anterior dorsal spines are flexible,
Lateral line continuous. Anterior teeth strong, eurved, and standing
forwards, followed by a series of small teeth of even height, The
pharyngeals, instead of being wholly covered with pavement-like
teoth, s in Labrus, are only partially so, the rest of the bone being
clothed with velvety membrane. No panereatic cwca.  8ix species,

GEXNUS IX. TavuToGa, Mit. Labroids distinguished by a double
row of etrong conical teeth on beth jaws, and the extent of thick,
scaleless integument on the face, which reaches to the operculum,
suboperculum, and interoperculum, and even on the preoperculum
the seales are few. DBranchiostegals five, Lateral line continuous,
Nine species.

GeENUs X, Macacawtaus, Cuv.  Resembling Coryphena in the
length of the dorsal and anal, and in the rays of these fing being
nearly as flexible, but allied to Lachnolaimus by scaly cheeks, and
a continued lateral line. The proper generic character is the long
dorsal, with only three or four simple rays in front, the others
being branched. Body slightly compressed, long. Scales small. Anal
nearly s long as the dorsal. Mouth tolerably large; lips fleshy ; a
row of teeth on the jaws; large, and curved in front, much smaller
towards the angles of the mouth. Palate and tongue smooth:
upper pharyngeal teeth eard-like; under pharyngeal teeth in some
species wholly card-like, in others partly so, partly pavement-like,
A pretty strong spine at the angle of the operendum.  Stomach siph-
onal ; no pancreatie cwca.  Two specics,

Gexvs XL Cnemio, Comm. Premaxillaries widening inte-
rinﬂi" into a granular osseous plate peculiar to this genus among
the Labreoids. Exterior row of tecd triongular, compressed, and
tremchant, like those of some Sphyrane or Cybiums ; the symphysial
pair hooked, and longer than the others, which are of equal height
among themselves, and in the interspaces between all these tecth
there are small conieal ones. The lateral line s continmous ; and
there are a few scattered scales on the cheeks. Fin rays flexible.
Eight species.

Gexvs XIL MALAPTERUS, Valene. Combines many of the
characters of Malacanthus and Cheilio, having the flexible rays of
Cheilio, teeth of Labrus, sealy operculum of Malecanthus, but not
the opercalar spine.  One species,

Gewvs XIIL Jowrs, Cuv. Latersl line continwous: stiff and
pointed spines in the dorsal. Head entirely naked, that is to sny
the suborbitar chain, preoperculum, and other bones of the gill-
cover, the under surface of the head, and the jaws, are destitute of
scales. Teeth conical in the outer row, longer and stronger the
nearer the symphyses; within there are some granular teeth, largest
in the old fish, being indications of teeth incorporated with the
bone, as in Cheilio, and more fully shown in Scarus. Some species
have a canine at the corner of the mouth pointing forwards, form-
ing the genus Halichorus of Rippell. Pharyngeal teeth as in
Labrus. One hundred species.

Gexvs XIV., Awaurses, Cuv. Two teeth on the upper juw,
one on each side of the symphysis, turning from each other, flattened
longitudinally ; chisel-shaped at the ecrown and trenchant; the
mandibular pair more conical, yet o little flattened at the point ;
pbaryngeals of Labrus for bruising. Branchiostegals six, General

form that of one of the higher bodied Jules,
line continuous. Six species,

Gexus XV. Goumeuosus, Lacép. (Helops, Comm.) Dody oblong,
compressed. Beales large. Head quite naked; eye small ; nostrils
near the orbit; muzzle slender, elongated, eylindrical @ orifice of
the mouth formed by the premaxilliries and mandible. Unise-
rinl teeth on the juwe, the anterior ones longer ; pharyngeal teeth
pavement-like, as in Labrus. Gill-covers approaching one another
under the throat; gill-openings narrow. Branchiostegal membrane
ndherent to the isthmus ; branchiostegals six. Dorsal and anal but
elightly elevated, and of uniform height, Lateral line branching
and deflexed near the eaudal. Stomnch and wsophagus straight ;
no panereatic ceen ; o long, narrow air-bladder. Three specles.

Gexvs XVI. XvRicutnvs, Valenc. Form that of a Labrus,
except that the profile of the face is almost vertical, with the eye
high up; this is owing to the growth of the snout directly down-
wards, while the mandible of ordinary length is horizontal. The
resulting aspect is peculiar. Many charncters common to it and
Labrus or Julis,  Head naked, and, from compression, trenchant in
the face, which is sustained by the nasal bone. Dorsal long and of
uniform height. ‘Teeth in one row, longest near the symphysis ;
pharyngeal tecth small, pavement-like ; palate and tongue smooth.
Lateral line interrupted generally as in Searws, but the tobes on
each scale simple. A specics of double lip is formed by the edge
of the preorbitar, which descends to the corner of the mouth.
Intestinal tube simple, without any stomachal dilatation, and with-
out pancreatic coca ; air-bladder large, pointed anteriorly, rounded
behind. Fourteen species, Two species have the three front rays
detached as a separate fin, and form the only instance, except
Novacula, of a Lnbroid with two dorsals.

GENUS XVII Novacura, Valene. Preoperculum scaly under
the eye, with the mandible more ascending in other respects, like
Xyrichehys, Generally the first two dorsal rays are somewhat de-
tached from the others, and connected to them by basal membrane
only. Bix species,

GExUs XVIIL CReiLINUS, Cuv,  Lateral line interrupted ander
the end of the dorsal. Lips thick; large, uniserinl, conical teeth
on the jaws, Large seales on the cheek ; seales of the body broad
and thin, advancing on the base of the caudal, but leaving the
dorsl and anal naked as in Labrus.  Splanchnology nleo as in that
genus, but the bones are green in some, if not in all the species,
like those of Helone. 'Twenty-four species.

tiexus XIX. Coenrors, Ripp. Both jaws armed with similar
tapering stripes of teeth, succeeded posteriorly by small tufts of
teeth ; four stout conical canines in front of each jaw. Thick lips,
Seales of the operculum and preoperculum of moderate size; on
the body the scales are larger. Lateral line interrupted. Spines
of the dorsal and anal strong and pointed. Java.

Gexvs XX, CikRHILaBRUS, Schlog., A toothed preaperculum ;
an interrupted lateral line. Sealy gill-cover. Ventrals prolonged
into filaments. Branchiostegals five.

Gexsus XXI Eripvnes, Cuv. Protractile mouth, the mechanism
of which differs from that of Coricus, The nasal pedicels of the
premaxillaries play in grooves of the skull, and reach back to the
occiput, while the descending branch is attached by a long ligament
to the lower end of the maxillary bone, and, consequently, when the
mouth opens, draws forward that end of the maxillary together with
mandible, which is also connected to the same end of the maxillary.
The hypotympanic and mesotympanic unite to form a lever, and
assist in this movement. The seales are very large, and cover the
eheeks, but are there embedded in the skin, and the face is naked,
The large jaws, with the projection of the hypotympanie and angular
portion of the mandible, give a peculiar aspect to the fish which
otherwise resembles a Glyphizodon. Branchiostegals five. Lateral
line interrupted. One species.

Genvs XXII. Bearus, Forsk, Lobroids of oblong and rather
massive forms, lateral line interrupted under the end of the dorsal,
and recommencing lower down. Large scales extending to the gill-
covers and cheeks, Jaws resembling those of Tetraodon, each divided
into halves by a median suture. The teeth are incorporatedswith
the bone, and shine through the plazed surface in crowded guine
cancial order ; the oldest form the trenchant border of the jaw, and
ag they are worn away they are succeeded by the lower ranks, new
pulps developing at the base of the jaw to keep up the succession.
In some species the quincuncial surface is even and polished, in
others it is pranular from the prominence of the crowns of the teoth,
and in gome & few pointed canines protrude from the angle of the
upper jaw, or from other parts of it. Pharyngeal teeth trenchant
and standing up like verticle tiles, producing in the using, narrow,
projecting ellipses of dentine surrounded by enamel; the base of
each tooth is osteodentine, and it is bound to the others by cement,
Each of the superior pharyngeals carries two or three longitudinal
ranges, the number varying with the species; the gingle under
pharyngeal is fixed by o thin vertical plate in the angle formed by

Head naked.
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in quincunces, receives and acts against the upper pharyngeal dental
plates ; the length of these plates increases with age. (in tuclg side
of the inferior pharyngeal there are two mucous sacs, papillose
within. Stomach without a emcum, and no pancreatic cieca, Gene-
ral aspect, except in respect of the teeth, l.hl:i'll In-t' Cheilinus, generally
with a higher body than Labrus or Julis, Ninety species.

Graus X X1, CaLiyopon, Gronov, Scard, whose anterior teeth
are tiled in many rows, the lateral cnes of the upper jaw being
pointed and scattered, while within the jaw there is a row of much
gmaller ones. Figure 56 represents the teeth of Callyoden chloro-
lepis, Twelve species.

GExvs XXIV, Opax, Comm. Head and body elongated ; snout
pointed ; lips swollen, and o fold from the cheek and preoperculum
makes a posterior lip as in Labrus. Lateral line continuous, and
composed of simple not branching tubes, as in Labrus, Teeth in-
corporated with the jaw, but the compound dental pieces thus
formed are thinner than in Searns, the jaws bulging less ; pharymn-
geals s in Labrus, with which they have more affinity than with
Searus,  Eight species.

Fasiny IV.—AMBIOTOCID.E, Agass.

The general aspect of the fishes on which this family is founded
is that of Pomotiz, or of the higher bodied Sparide; they are com-
pressed and oval, with middle-sized eyeloid scales ; opercular pieces
without spines or serratures. Branchiostegals six, Lips moderately
thick ; orifice of the mouth formed above by the premaxillaries,
to the exclusion of the maxillarics; both these bones somewhat
proteactile; teeth on the premaxillaries, mandible, and pharyngeals
only, none on the vomer or palatines. By their entire gill-covers,
they are farther removed from the Perch family than from the
Sparoids, but the cycloid seales separate them from the latter, which
have all ctencid scales. By their thick lips they approach the
Labroids, but differ in the construction of the mouth. M. Agassiz
gives an interesting paper on this family in Troschel's Arch. fiir
Naturg., 1854, The name of Ambistoca is deduced from the mode
in which the young are proeduced, anslogous to that of the Kan-
garoos. The designation of Haleonori has also been proposed on ac-
count of a naked stripe parallel to the hinder basis of the dovsal fin,
Troschel remarks that this fumily is a peculiar one, nearly allied to
the Labride cycloided, but that it cannot enter that group on account
of the unusual structure of the gills,

GENUS I. AMBIOTOCA,

OrpEr IV.—ANACANTHS.

This order was indicated by Miiller, and according to the
characters which he assigns to it, as given in the table, the
only difference that exists between it and the Acanthopteri
is the absence of spinous or pungent rays in the fins; but
many of the Gobiide have also rays wholly flexible, and
that family may be considered as furnishing links between
theorders. Indeed, there are some forms which may, with
almost equal propriety, be placed in either. The ventral
fins, when present, are attached to the thorax or throat.

Fig. &9,
Iacherium subducens,

On the Ophidide we need not dwell, the members of that
family being fishes of small size of little utility to man. The
groups composing it have been investigated by Dr Kaup
of Darmstadt, and our table gives the results of his la-
bours, Fig. 88 represents the Macherium subducens, an

Fig. 5,

yranelis viridis

Australian species, and fig. 89 Gymunelis viridis, an inhabi-
tant of the Arctic seas.

Oppen IV.—ANACANTHINI, Mill

Endo-skeleton osgified ; exo-skeleton in some a8 eyeloid, in others
as ctenoid seales.  Fins supported by flexible or jointed rays ; ventrals
Leneath the pectorals, or none.  Swim-blndder without air-duet in
the Gadider, absent in Ophidide, Echencide, Macrouride, and
Lleuroneclioee.

Sve-0RpER [.—APODES,

Famity L—OPHIDID A,

Gadus-like fish without ventrals, Body elongated, more or less
dagper-like posteriorly ; the tail surrounded without a break by
the vertizal fins.

Gexvs [. MacunerivM, Rich. Anus at the termination of the
first third part of the length of the fish. Body scaly. Mandible
destitute of & barbel ; uniserial, incisorial teeth on the jaws, Dorsal
beginning somewhat behind the pectoral ; anal eceupying two-
thirds of the length of the body. Six branchiostegals. Lateral line
ceasing under the tenth ray of the dorsal. No swim-bladder. Two
species,

Gexus II. OrHiDIvM, Lin,  Anns at the termination of the first
third part, or of the half of the length of the fish. Body sealy.
Two pair of barbels attached beneath the point of the glosso-hyal
{or IL::guan bone. A swim-bladder. Small ;u'ﬂrqlashap!d fish, with
lowly developed dorsal and anal fins, supported by simple rays
only., Air-bladder large and oviform, with three proper ossicles,
the middle one of which is moved by a peculinr muscle. Hix
species, 1

Gexus III. GyMxews, Reinh, [ Cepolophis, Kanp.) Ophidia
without barbels, and destitute of seales; Ir‘hd'nlh““g the proper Ophi-
die in the blunt head. The vomerine testh do noe project furwards,
but lie deep in the palate. Anus situated in the fore part of the
fish, FPectorals and vertieal fins moderately developed. They are
distinguished from Fierasfer in that the anus is not in the peetoral
region, but farther back. The body nlso is less slim, and the tail
not g0 much dagger-like. Two species.

Gexus 1V, FIERASFER, Cuv. (Echiodon, 'Thn.mp._; Orybeles,
Rich., Bleek.) Anus in the pectoral region. Vomer projecting
forwards, with blunt or laterally compressed teeth. Seven branchi-
ostegals, Noscales. Three species,

GExU2 V. ExcHELIOPHIS, Mill.

Abrachial as well as apodal ;
anus behind the gills.

Six branchiostegals,

GADOIDSE,

This 15 2 mozt important family, and the fisheries estab-
lished for the capture of its various members have, more
than any other tribe of fishes, been the means of forming
ereat numbers of hardy and able seamen. Its members
live in cold or temperate elimates, and constitute a very im-
portant article of fishery. The greater number are consi-
dered wholesome, and form a light and agreeable food,—
the flesh separating easily by boiling into white flaky layvers.
The great sand-bank of Newfoundland is the most famous
station of the Cod fisheries, and is resorted to by English
fishermen, who chiefly use the hook and line. The fish
abound in this place probably on account of the great quan-
tity of the smaller animals which serve as food, viz., mussels,
clams, &e.

Marrhua vulgaris, the common Cod (la Morue, Fr.;
Kabliau, Germ.), measures from two to three feet in length.
The back is spotted with yellowish brown. It inhabits the
whole Northern Ocean, and occurs in vast profusion. This
fish dwells in salt water only. It is not found nearer the
equator than the 40th degree of latitude. The weight of the
common Cod varies from 12 to 80 or even 100 pounds. It
is extremely voracious, and its digestive powers are seem-
ingly very great. It feeds upon smaller fishes, such as
Herrings, on Mollusca, Worms, and Crustacea, and even
on the young of its own species. It has a strong, muscular
stomach, and is said to possess the power of rejecting by
the mouth substances, such as wood, &e., which it finds in-
dignstlhle. In spring it comes nearer the shore in order to
deposit its spawn.  This happens in January in England, in
February in Norway, Denmark, and Scotland, and in March
in Newloundland.  One female is saidl to contain from four
to nine millions of eggs! The most extensive Cod fisheries

Classifica-
tion— Ana=
canths.

"*-—-nl,ﬂi—’



I CHITH Y OLOG Y.

young swarm along the British shores, and form a frequent Classifiea-
sustenance of the lower orders of the Western Highlands tion—Ana-

Classifica- on our coasts are off the Western and Shetland Isles, but
tion—Ana- they are still greater in more northern countries.

canths. o heen fished on the coast of Sweden since the vear 1368
S~ by the inhabitants of Amsterdam. The English resorted to

The Cod

the fisheries of Iceland before the year 14155 and it is
stated that in the year 1792, 200 French vessels, of a bur-
den of 191,153 tons, were employed in the Cod fishery.
Every year more than 6000 European vessels are engaged
in this fishery.

The flesh of the Cod has a good flavour, and may be
easily preserved. The tongue, salted and dried, has been
considered a great delicacy. The gills are preserved and
used as bait. The liver is eaten, and of late years the oil
it yields has brought a high price owing to its importance
as a medicine. The swimming-bladder affords a very good
isinglass. This important species constitutes a principal
article of food to the inhabitants in some parts of [celand,
Norway, and other northern countries. In a dried state
it is also much used in some papal kingdoms of the south.
In the neighbourhood of the Isle of Man, and elsewhere,
there is a variety of the Cod named the Red or Rock Cod,
the skin of which is of a brightish vermilion colour. Its
flesh is much esteemed.

Morvhua wglefinus, the Haddock (I Egrefin, Fr. ; Seholl-
JSiseh, Germ.), is as well known, and almost as important, as the
Cod in this country ; it is of a smaller size, usually eizhteen
inches long. The back is brown, the helly silvery, and the
lateral line black. There is a blackish spot behind the
pectoral fin, which tradition assigns to the impression of St
Peter’s finrer and thumb, when he took the tribute money
out of the mouth of a fish, the inventors of the legend never
adverting to the improbability of a marine fish living in the
fresh-water lake of Gennesaret. The Haddock is found,
like the Ced, in the Northern Ocean, but does not enter
the Baltic. It annually approaches the British shores in
February and March, in order to deposit its spawn. The
regularity with which it reappears in some districts, on a
stated day, is quite remarkable. On the coast of York-
shire, since the year 1766, it has made its annual appear-
ance on the 10th of December. To this place it comes in
guch numbers as to form an immense shoal 3 miles broad,
and extending 80 miles in length—ifrom Flamborough Head
to the mouth of the Tyne. It is in autumn that they visit
the shores of Holland and East Friesland, and the neigh-
bourhood of Heligoland. The Haddock frequents our
coasts during the greater part of the year, although the
largest are taken in the winter. [ts flesh is generally best
in the months of May and June, and is greatly superior on
the east coast of Scotland than when taken in the southern
parts of the English Channel. On the coast of Hampshire
it is a very inferior fish.

Morriue callarias, the Dorse, is smaller than the Had-
dock, resembles the Whiting in taste, and is by many con-
sidered to be the best fish for the table of all this family.
It is in great request on the coasts of the Baltie. [t fre-
ql:lenta the mouths of large rivers, and ascends them with
the salt tide in June. The Morrhua lusca and barbata,
Bib and Whiting Pout, are considered by one so well ac-
quainted with the British fishes as Mr Yarrell, to be but one
species, and are well known on the English coast, being
brought in considerable quantities to the market. They are
in best condition for the table in November and December.

Meriangus vulgaris, Whiting ( Merlan, Fr.), is valued on
account of its abundance, and the wholesomeness and fine
flavour of its flesh. Its fishery lasts the whole year, but is
most plentifid in January and February, and is generally
carried on within a mile or two of the shore. Merlangus
carbonarius, Cole-fish (Kohlfisch, Germ.) The flesh ot
the young is rather delicate; that of the adult is somewhat
leathery, but it is used when salted and dried, like the Cod.
This is the Podley, Silloch, Cuddy, &c., of our coasts. The

On one occasion we killed 33 dozen with the rod in a few
huun_a., u::iug a line with 6 small flies. “:.' gi\'ing the line
one or two additional turns through the water, we frequently
pulled 6 ashore at once. [t even constitutes an important
article of exportation from our northern coasts. In Norway
the poor feed upon it ; and il is made from its liver. The
adult fish is taken principally in summer; it deposits its
gpawn in this country in February and March., The Coal-
fish 15 found in the North Atlantic and Pacific Oceans ;
and sometimes, though very rarely, in the Mediterranean
Sea,—for example, near Nice. Merlangus pollachius, the
Pollock or Pollack, about 18 inches long; resembles A,
carfonarius in its general furm. Its flesh is considered
better than that of the Coal-fish, and inferior only to that
of the Dorse and Whiting ; it inhabits the Atlantic, and
is gregarions. It is commonest on the coasts of Norway
and the north of England, and sometimes occurs in the
Mediterranean in winter. It is easily canght with a white fly.

OF the Merfuecins vulgaris, or Common Hake, great
numbers are taken in the ocean, and in the Mediterranean.
On the coasts of the Mediterranean it is called Merlan or
Whiting ;3 and, when dried, it receives in the north the
name of Stock-fish, in the same way as the Cod. It is said
to be very abundant in the Bay ef Galway, on the west of
Ireland, and at Penzance in Cornwall.  The flesh is white
and flaky, and its liver is considered a delicacy.

The Brosmius vulgaris, Tusk, or Torsk, is common in
the Shetland seas, but seldom comes so far south as the
Firth of Forth. It is a most excellent fish for the table
when neu-']}' l;:a.nghl:, heing far :;u]:erim‘ to the {?nd, but ra.rcl:,r
appears in the southern markets. It cures well. Molva,
or Lota molua, is the only fresh-water fish of this family
which exists in England, and is very loeal, being confined
to a fiew rivers mostly of the midland counties. It is named
the Burbot and Coney-fish, and its flesh is said to be good.
One, or perhaps two species frequent the northern waters of
the American continent, but their flesh, though wholesome, is
lightl¥ esteemed in a country which abounds in Coregoni and
Trout of the richest flavour. The roe, which is remarkable
for the smallness of its exgs, makes a substantial bread when
pounded and mixed with a proportion of flour.  The Ame-
rican fish is named Methy, and furnishes names for many
rivers and lakes of that country. It is voracious, and feeds
much on fresh-water Cray-fish.

The Gadoid family is scarcely known near the equator,
but reappears again in the higher southern latitudes in the
same generic forms though ditfering in species, and doubt-
less fisheries of these useful fishes will hereafter be esta-
blished on the Australian coasts, when the submarine sand-
banks come to be known, and the increase of population
raises a greater demand for fish. The subjoined woodeut
represents the Lota breviuseula from the Bay of Islands,
New Zealand.

Fig. B0,
Lota breviusenla.

Sup-OrpER IL—THORACICI.

Faminy [.—GADIDJE,

Body moderately clonguted. Scales small, soft. Head naked,
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Branchiostegals seven. One or more dorsal fins, Stomach capa-
cious, ceeal ; pancreatic czeen numerous, A large air-bladder with
strong walls, often denticulated at the sides; a large branch of the
celine artery perforates the fibrous cont of the air-bladder, and
divides into a dense network inclosing long corpuscles with fine
villiform processes, producing together one of the organs named
Ea;a—ganglim, which exists in the air-bladders of many other
shes,

ANALYTICAL TABLE OF THE GADID.E (Dum.)

Dorsal single.
Vertical fing SEParaLe. .o nesensessnmresssnenass BROSMIOE i
Fertieal Iri.ns wrtted BrorTuLa B,
Dorsals several.
Lrarsals two.

Barbels three ; one rostral.....ccoooineeene MOTELLA 6.
Barbels one.
Jugulars of Many raus....oeceee e e LOTA .
JN:HI!ur: n_!'pntﬁarh‘rf POY. - cnseonesnas e PHYCIS 10,
Barbels none ; one anal......ccecvenmssnanees MERLUCCLIUS 4.

Tiorsals three.

Anals two.,
Ganus L.
Morrnuva C.
MERLANGUS

Barbels conspietions.....ovuamsrannraines } 1.

Barbels mone.....ccocvveennnss 3.

GeEwvs I. Gapus, Linn. partim.  { Morrhua, Cov.) Three dorsal
fing ; two anals ; a symphysial mandibular barhel.

Gexvs 11, GapicvLus, Guich, Resembles Morrkus in the fing,
but the barbels are wanting, ag in Merlangus, Body elongnated,
compressed, Head small, scaleless ; jaw teeth pointed, ranged in
many rows, Chiefly distinguished by the bigness of the eyes, and
the want of vomerine teeih; the mandible projects a little. Al-
glers,

Gexvs [II. MERLAKGUS, Cuv.

Gexus IV. MErRLUCCIUS, Cuv,
No barbels,

Gexug V. LoTa, Cuv. Two dorsal fing; one anal fin, Barbels.

Gexvs VI. MoteLna, Cuv. Number of fins as in Lota, but the
firat dorsal searcely perceptible.

Gexus VII. BrosMivs, Cav.
very near to the caudal.

GExvs VIIIL Brotera, Cov. Vertical fins uniting at the end
of the tail to form one pointed fin.

Gexvs IX. ATELrorus, Schleg. Snout very thick over the
mouth, which is protrusive beneath. A band of card-like teeth
above and below ; vomer and palatines toothless, Ventrals on the
throat one-rayed; o small dorsal over the pectorals; anal very long;
cnud:l.l.ﬁlm.l.l], ,!apnn.

Gexvs X. Puvcrs, Artedi, Schneid. Ventrals of a single ray,
which is often forked. Head large. A symphysial mandibular
barbel. Two dorsals, the second one long.

Gexrs X1 Raxicers, Cuv.  Head more depressed than in other
genern of this family. Anterior dorsal almost eoncealed in the
thickness of the =kin.

Gexvs XII. Byruites, Rein. Body compressed, thicker an-
teriorly. Profile of head bluntly rounded. Tail ensiform, tapering
to n point.  Heales minute, round, imbricated. Lateral line inter-
rupted over the nnus, Teeth ncute on the premaxillaries, mandible,
vomer, and palatines, Branchiostegals eight, the membranes uniting
under the isthmus with a free edge; gill-openings very large.
Ventrals jugular, of one filiform ray, each very long; vertical fins
united, without any distinction of the caudal ; rays jointed, divided.
A wvery thick, conical, three-pointed papilln projected backwards
behind the anus. No pneumntic tube to the air-bladder. One
spécies,

Gadi, without barhels.
Two dorsal fins; one anal fin.

A single long dorsal reaching

MACROURIDS,

This family consists of a single genus, which stands next
to the Gadoids in the Regne Animal, and certainly has many
portions of structure of a similar character, particularly
the turning down of the edge of the suborbitars, but these
bones are much more developed than in Gadus, and their
reverted plates appear on the surface of the cheek covered
with ﬂrugh seales. The Maerourids are inhabitants of lh:uli
water like most of the Gadoids, and have not been disco-
vered near the equator, though they exist in both the north-
ern and southern hemispheres, and in the Pacific as well as

Atlantic divisions of the ocean.

Figures 30, 32, 33, and Classifica-

34 represent the scales of several Mecrowri, remarkable for tion—Ana-

their discal spines, but differing from the ciliated scales
named Ctenoid.  The subjoined woodeut represents Ma-
crourics australis,

Fig. 91,
Macrowrus ausfralin

Fasminy IL—MACROURID.E,

Turbinala largely developed, forming, by apposition of their
plates, a thin, high, mesial crest, and o lateral wing-like process on
each side ; these, in eonjunction with the reverted plate of the pre-
orbitar, support a more or less elongated snout, which is generally,
perhaps always, acute. DBody highest and fullest at the pectoral
region, compressed and dagger-shaped posteriorly, or tapering to
an acute point. Ventrals, pectorals, and firgt dorsal, in a vertical
line; first dorsal short and high; anal and second dorsal long and
even, uniting at the point of the tail without any distinction of
caudal. Anus in the anterior quarter of the fish. Teeth fine, villi-
form on the j:pr-.-a-r |:alut|:!!('$, vomer, and tongue edentate ; mouth
horizontal, inferior behind the projecting snout ; premaxillaries
forming the border of the upper jaw, and protractile directly down-
wards, their long pedicels moving under a vault formed by the
turbinals ; maxillaries behind the premaxillaries, gliding partially
under the reverted edge of the preorbitar, Scales studded with
acute spines, varying in form and number with the species, Eye
large ; head encased by the scaly surfaces of muciferous bones.
Branchiostegals six. Stomach globular; numerous pancreatic
CiCm.

Gexus [. Macrovrus, Bloch, (LEPipoLEPRUS, Risso.) Nine
or ten species in the temperate and colder seas of the northern and
gouthern hemispheres,

REMORA FAMILY.

The Echenetdide stand in Cuvier's Regne Animal next
to the Discoboles, but Miller has transterred the latter to
Gobiide, making them a subordinate tribe under the appel-
lation of Cyelopodi, and associating with them generally the
fishes that have disks which can be used as suckers. DBo-
naparte places the Eeheneides as a group subordinate to his
Gadi. The absence of spinous rays seems to point out the
Anacanthini as their most appropriate order, but the same
reazon might bring several Gobioid genera with them. One
species, however, of Eeheneis has bony compressed rays in
the pectoral, terminated by a little crenulated disk, and some
have consgidered the disk on the head in this genus to be
a modified first dorsal fin.

The extraordinary power possessed by this fish ( Echeneds
remora), of adhering tenaciously to any flattish surface, was
known to ancient writers, as well as to the curious inquirers
of modern times. Pliny luxuriates upon it with his usual
discursive verbosity, and the reader may possibly be amused
by Philemon Holland's translation of the passages in ques-
tion :—* Having so far proceeded in the discourse of na-
ture’s historie, that I am now arrived at the very height of
her forces, and come into a world of examples, I cannot
chuse but in the first place consider the power of her ope-
rations, and the infinitnesse of her secrets, which offer them-
selves before our eves in the sea: forin no part else of this
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Classifica- universal frame is it possible to observe the like majestie fumed and fared as an emperour, taking great indignation Classifica-
tion—Ana- of nature : insomuch, as we need not secke any farther, nay,

we ought not to make more search into her divinitie, Bon-
sidering there cannot be found any thing equall or like unto
this one element, wherein she hath surmounted and gone
beyond her own selfe in a wonderfull number of respects.
For, first and foremost, is there any thing more violent than
the sea; and namely when it is troubled with blustring
winds, whirlepufts, storms, and tempests ; or wherein hath
the wit of man been more employed (seeke out all parts of
the known world) than in seconding the waves and billows
of the sea, by saile and ore 7 Finally, is there ought more
admirable than the inerrable force of the reciprocall tides
of’ the sea, ebbing and flowing as it doth, whereby it keep-
eth a current also, as it were the stream of some great
river r
* The current of the sea is great, the tide much, the
winds vehement and forcible ; and more than that, ores
and sailes withall to help forward the rest, are mightie and
owerfull : and yet there is one little sillie fish, named
“cheneis, that checketh, scorneth, and arresteth them all.
Let the winds blow as much as they will, rage the storms
and tempests what they can, yet this little fish commaundeth
their furie, restraineth their puissance, and, mangre all their
force, as great as it is, compelleth ships to stand still: a thin
which no cables, be they never so big and able as they will,
can perform. She bridleth the violence and tameth the
greatest rage of this universall world, and that without any
paine that she putteth herselfe unto, without any holding
or putting backe, or any other meanes save only by cleav-
ing and sticking fast to a vessell : in such a sort as this one
small and poore fish is sufficient to resist and withstand so
great a power both of sea and navie, yea and to stop the
paszage of a ship, doe they all what they can possible to the
contrarie. What should our fleets and armadoes at sea
make such turrets in their decks and forecastles? what
should they fortifie their ships in warlike manner, to fight
from them upon the sea, as it were from mure and rampier
on firme land? See the vanitie of man ! alas, how foolish
are we to make all this adoe? When one little fish, not
above half a foot long is able to arrest and stay per force,
vea, and hold as prisoners, our goodly tall and proud ships,
g0 well armed in the beakehead with yron pikes and brazen
tines ; so offensive and dangerous to bouge and pierce any
enemie ship which they doe encountre.  Certes, reported
it iz, that in the naval battaile before Actium, wherein An-
tonius, and Clegpatra the queene, were defeited by Augrs-
tus, one of these fishes staied the admirall ship wherein M.
Antonius was, at what time as he made all the hast and
meanes he could devise with help of ores to encourage his
people from ship to ship, and could not prevaile, untill he
was forced to abandon the said admirall, and go into ano-
ther galley. Meanwhile the armada of Augustus Cesar,
seeing this disorder, charged with greater violence, and
soone invested the fleete of Antonie. OfF late daies also,
and within our remembrance, the like happened to the roiall
ship of the Emperor Caius Caligula, at what time as he
rowed backe, and made saile from Astura to Antium ; when
and where this little fish detained his ship, and (as it fell out
afterward) presaged an unfortunate event thereby : for this
was the last time that ever this emperour made his returne
to Rome : and no sooner was he arrived, but his own soul-
diours in a mutinie fell upon him and stabbed him to death.
And yet it was not long ere the cause of this wonderfull
staie of his ship was knowne : for =0 soon as ever the vessel
(and a galliace it was, furnished with five bankes of ores to
a side) was perceived alone in the fleete to stand still, pre-
sentlie a number of tall fellows leapt out of their ships into
the sea, to search what the reason might be that it stirred
not ; and found one of these fishes sticking fast to the very
helme : which being reported unto Caius Caligula, he

that so small a thing as it should hold him back perforce, t

and check the strength of all his mariners, notwithstanding
there were no fewer than foure hundred lustie men in his
galley that laboured at the ore all that ever they could to
the contrarie. But this prince (as it is for certain knowne)
was most astonied at this, namely, that the fish sticking only
to the ship, should hold it fast ; and the same being brought
into the ship and there laid, not worke the like effect. They
who at that time and afterward saw the fish, report that it
resembled for all the world a snaile of the greatest making :
but as touching the form and sundrie kinds thereof, many
have written diversly, whose opinions I have set downe in
my treatise of living ereatures belonging to the waters, and
namely in the particular discourse of this fish : neither doe
[ doubt but all the sorte of fishes are able to doe as much :
for this we are to believe, that Pourcellans also be of the
same vertue, since it was well knowne by a notorions ex-
ample, that one of them did the like by a ship sent from
Periander to the Cape of Gnidos: in regard whereof, the
inhabitants of Gnidos doe honour and consecrat the said
Porcellane within their temples of Fenus. Some of our
Latin writers do call the said fish that thus staieth a ship, by
the name of Hemora,”

Another species, Eeheneis nauerates, Linn., commonly
called the Indian Remora, has usnally twenty-two plates
upon the head. In its habits it resembles the preceding ;
but it seems to be more frequent in the seas of India and
America than in those of Europe. The manuscripts of
Commerson, as quoted by Count Lacépéde, inform us that
it is commen along the coasts of Mosambique, where it is
made use of in a singular way for the purpose of catching
turtles. A ring is first fastened round its tail, and then a
long cord is attached to the ring. When thus accoutred,
the fish, placed in a vessel of sea-water, is carried out in a
boat; and as soon as the fishermen perceive a sleeping
turtle, they row gently towards it, and throw the Remora
into the water, with a sufficient length of cord. It zeldom
fails speedily to attach itself to the unconscious turtle, which
by the tenacity of its adherence is immediately drawn to-
wards the boat and captured.

Faminy IIL—ECHENEIDID ., Bonap.

Remarkable and peculiar in having o flat head oceupied on the
dorsal aspect by o laminated disk that forms an adhesive sucker I}r
which the Eecheneiz can attach itself to ships or other fishes, most
commonly to the large Sharks. Body elongated, tapering much
towards the tail ; scaly. Dorsal single, malacopterous opposite to
the anal. Eyes lateral. Mouth small, horizontal ; mandible pro-
jeetingr ; testh on the premaxillaries and mandible villiform or
fine card-like; a row of hair-like teeth on the edge of the max-
illaries, which form the sides of the upper jaw ; villiform teeth on
the front of the vomer and the surface of that bone, and of the
tongue rough. Branchiostegals eight. Stomach caveal, large; a wide,
short intestine ; noair-bladder. The laminaof the disk are spin-
ous on the edges, the spines being in most species very short and
slender; the number of laminm varies in different species.

GeExva I. EcHEXELS, Linn.

FLOUNDER FAMILY.

Though the Pleuronectide do not require the same ar-
maments for deep-sea fishing that the Gadoids do, yet they
are of great importance to our maritime population, and
give employment to large bodies of fishermen at most parts
of the coast. These fish abound in comparatively shallow
water, where the bottom is sandy, though some of the
largest, as the Turbot and Holibut, are taken further out to
sea. As they feed habitually at the bottom, the Flounders
are chiefly captured by trawlers. Mr Yarrell states that
London alone pays L.15,000 a-year to the Danes for lob-
sters to make sauce for the Turbots brought to the London
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market, which amount, according to the same authority, to
88,000 in a season. Pennant has particularly described the
extensive Turbot fishery at Scarborough.  There are three
men in each of the fishing-boats, each man having three
lines, and each line 280 hooks.  All the nine lines are fas-
tened together, and then extended to about three miles in
length ; they are laid across the current, and are allowed to
remain for six hours before they are bauled in.  This fish is
called the Water or Sea Pheaszant, by the French common
people, on account of its fine Havour.

FamiLy IV.—PLEURONECTID.E,

Peculinr among fishes in showing a want of symmetry in the
head; the eyes being turned to that side, which is uppermost when
the animal swims, and is always darker-coloured than the other
gide, Body extremely compressed, so that the ventral and dorsal
aspects nre mere edges, the sides forming disks, round, oval, ovate,
or elliptical, differently coloured, the paler one simulating the
belly, and being beneath in the usual position of the fish. Dorsal
extending along the whole back, and in some running forwards to
the nostrils ; anal fringing in the sam eway the ventral edge; jaws
and venteals generally unsymmetrical, being smaller on the pale
side. Branchiostegals six. The presphenoid is twisted to one side,
and the mid-frontal is one of the most distorted bones in the era-
nium of these fishes, There is no want of symmetry in the spinal
column and itz processes posterior to the geapular arch ; the inter-
neural and interbmmal spines are in pairs, supporting one dermo-
neural or dermohamal spine.  No air-bladder,

ANALYTICAL TABLE OF THE PLEURONECTID.AE (Dum.)
Body rhomboidal.

Dlorsal over the eyes which are dertral,

Teeth broad, trenchant..........cocececeeneees PLATESSA 1.
Teath ¥illiMPM. . .coneceriiiinnesssnnienss HIPPOOLOBETS 2,
Tlorsal over the wpper lip ; eyes sinistral...... RHOMBUS 3.
Body oval, or much clongated.
FPectorals very distinet, on both sides....,...... BOLEA 4.
Fectorals distinet on ong side only..uc.e.. ... . MoxocHin 5.
LPectorals wanting.
Vertical fing separated........corevneennee.. ACHIRUS B,
Yertical fins united............... S PrLaGIUSA 7.

Gexuvs [, Pratessa, Cuv. Obtuse, trenchant, uniserial teeth on
the jaws ; most frequently pavement-like teeth on the pharyngeals,
Dorsal not eoming further forward than the contre of the upper
eye; caudal separated by intervals from the dorsal and anal. Form
rhombaidal. Eyes penerally on the right side. DPancreatic ceca
three, small.

Gexus II. IirrosLossus, Cav.  Fins of Platessa, with gene-
rally & more oblong form. Teeth card-like, often strong and
pointed on the jaws and pharyngeals.

Gexvs L. Rnosous, Cuv, Teeth on the jaws and pharyngeals
'I-'“]ifﬂrl'ﬂ, or enrd-like, ns in Hij-pn_rdmjuslr but the dorsal ecomes
forward to the border of the upper jaw, and extends like the
anal to near the caudal. Eyes for the most part on the left side.

Gexus LV, BoLea, Cuv, Mouth curved and turned almost
wholly to the blind side of the head ; teeth situated on that side
only, finely villiform ; form oblong ; snout round, and almost always
advancing before the mou'h. Dorsal commeneing at the mouth and
extending like the anal to the esudal. Lateral line straight. Blind
side of the head often garnished with cutaneous shreds like villi. In-
testine long, often doubled ; no pancreatic ceea. In some the caudal
is mot distinet from the other two vertical fins, These form the
genus frachirus of Ewainson, or Synapiura of Cantor.

GENUs V. Moxocnin, Cuv. Soles destitute of a pectoral on the
Llind gide, or having merely an almost imperceptible vestige of one,
the pectoral on the side of the eyes being very small,

GExvs VI, AcHirus, Lacép, Abrachial Sgles, with the vertical
fins distinct.

Gexvs VII. PLacusia, Brown,

Abrachial Soles, with the ver-
tical fins united,

OrpEr V.—~ACANTHOPTEROUS FISHES. !

This order, the most extensive of all for the variety of
forms and number of species, includes fishes under every
condition that a fish can exist, whether it be with regard to
the freshness or saltness of the water it inhabits, its tem-

perature, depth, altitnde above the sea, or other circum-
stances, There is certainly some connection between the
ciliated scales with which the great majority of fishes of this
order are clothed, and the spinous terminations or servated
edgzes of many of the bones of the head and shoulder which
appear on the surface, and assume more or less the condi-
tions and functions of dermal productions. The ctenoid
scale, however common it may be in the order, is not uni-
versal, and the first family, the Uranoscopes have chiefly
cycloid scales.  The absence of'a pneumatic tube to the air-
bladder is perhaps a more constant character, but the viscus
itself is not always present. The ventral fins are, when
they exist, placed, in the majority, near the pectorals.

Orper V.—ACANTHOPTERI, Mill.

Emdo-skeleton ossified : exo-skeleton as etenoid seales. Fins with
one or more of the ficst rays unjointed or inflexible spines ; ventrals
in most beneath or in advance of the pectorals. Swim-bladder
without sir-duct.

UTRANOSCOPIDE,

The Uranoscopes are remarkable for their power of raising
their eyeballs out of their sockets, and of retracting them
again within the level of the orbits. They frequent the
bottom of the sea, and, like many ground fish, some of them
have organs of touch developed in form of barbels, and
they have also a peculiar membranous filament under the
tongue, which they can protrude at pleasure. The Medi-
terranean Uranoscope was named Agnus and Callionymus
by the ancient Romans, and Pliny says that the same fish
was called Callionymus and Uranoscopus.  Aristotle re-
marks correctly that the gall-bladder of this fish is attached
to the right lobe of the liver, and is of greater size than in
other fishes ; and the dramatic poets referred to it proverbi-
ally when alluding to an angry man. Its gall was supposed
to have some power of rendering the sight more clear, of re-
moving deafness, and of depressing the fungus growths of
old sores. The species are more numerous in the Australian
seas than in any other quarter of the ocean. Trachinus
has some resemblance in external characters to the Selero-
genide, especially in the simplicity and thickness of the
lower pectoral rays, and in the projection of the tips of the
anal rays beyond the membrane, but they are distinguished
by the second suborbitar not crossing the cheek to the pre-
operculum. The Uranoscopes, indeed, make an approach
to this peculiar structure, but in them the suborbitar articu-
lates with the upper limb of the preoperculum, and does
not buttress its angle, as in the true Sclerogenids. The pro-
jecting tips of the anal rays occurring in many ground
fishes are seemingly organs of touch. The family gene-
rally, as here assembled, corresponds with Cuvier's group
of Jugular Percoids, but we have brought into it Hemero-
ceetes, which is placed at the end of the Gobioids, next Cal-
lionymus, in the Histoire des Poissons, and also an Aus-
tralian fresh-water genus Gadopsis not described in that
work. The internal structure of several of the genera must
be investigated before the correctness of this grouping can
be ascertained. None of the family are of importance as
articles of food. The woodeut No. 46 represents Uranosco-
pus macropygus, an Australian species, which has no first
dorsal ; the head of Bovichthys is represented by No. 45,
drawn to show the branching mucoducts; a seale of Ga-
dopsis is shown by No. 26; and one from the lateral line
of Hemerocates by No. 43,

Faminy L—URANOSCOPIDLE,

Trachinide, Bonap. Ventrals com d of a spine and five
jointed rayz, situated before the pectorals (in Trichodon and Sillago a
little behind the pectorals). Scales eycloid, or wanting, acanthoptery-
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gii. Anos generally before the.middle of the'fish, and the tail often
considerably longer than the body. Oneor two dorsals ; edges of the
preorbitar and preopercular pieces éntire ; not serrated ; sometimes
a strong spine from the surface of the operculum, or from the
shoulder, Mouth formed above entirely by the premaxilluries,
with the maxzillaries in the membrane behind them ; teeth on the
jaws and vomer; palatine teeth in sgme present, in others none.
Branchiostegals six or seven, rarely five. Abdominal cavity some-
times prolonged past the anus; no air-bladder ; cecal stomach ;
pancreatic cieca three to twelve, or more, sometimes none | fanero-
corluz ).

Gexvs [. Tracminus, Linn. Head compressed ; o strong oper-
cular spine. Villiform teeth on the jaws, on the anterior point of the
vomer, on the fore end of the palatines, on the entoptérygoid, on the
pharyngeals, and on the short tubercles of the branchial arches.
Cranium more or less rough, and the supraseapular finely denti-
culated. A small spinous dorsal far forward, and not connected
to the soft dorsal. Abdominel cavity of small extent. Four
species.

Gexvs 1. PERcis, Bloch., frachind, with the head more de-
pressed and the spinous and soft dorsal joined ; vomerine, but no
palating teeth; somewhat of a Lobroid aspect. Bome were deseribed
as Labri by Schneider, and Bloch named another Exchelyojpus, con-
ceiving it to be n Gudoid fish. Cuavity of the abdomen not exten-
sive. Fifteen species,

Gexvs 11I. Piwoeviees, Cuv. The Labroid aspect of this
genua is steiking., Lips thick, covering the strong, conical, and
somewhat curved tecth, A single dorsal spinous in front, without
a notch between. Vomerine and palatine teeth. Three species.

GExvs IV, Unaxoscorvs, Lion, Head large, cubical, bonoy,
rough, and sculptured, depressed with the protractile eyes on the
dorsal nspect. Mouth eleft vertically, so that the mandible forms
the extremity when it is closed against the abbreviated snout. Sub-
orbitars large, cuirassing the cheeks, but attached to the temples, and
not forming a fulerum to the spinous preoperculum as in the Selero-
genide.  Scales small, cycloid. Nominally two dorsals, but some
gpecies want the spinous one. A humeral spine, which in some is
large and crenated. Some have a barbel at the symphysis of the
mandible externally, and some have a filament under the tongue
within the mouth. Branchiostegals gix. Stomonch cascal ; pancrea-
tic ceca numerous (twelve), Seventeen species.

Gexvs V. BovicaTays. External aspect of Cortwes. Head large,
depressed, rounded, with large eyes near the dorsal plane. Mouth
terminal ; villiform teeth on the jaws, vomor, and, palatines, the
outer row on the jaws being thicker and taller. No seales. Skin
very porous, mucoducts disposed in branching lines on the head,
and strongly prominent along the lateral line. Branchiostegals
seven. Fins lnrge, the two dorsals contiguous ; five lower peetoral
rays, and all the anal rays, except the two posterior ones, simple
and projecting beyond the notched membrane; the pectoral re-
sembling that fin in Cottus, and the anal that of Trackinus. Oper-
culum ending in a large flat spinous point, clothed with skin; no
other particular armature of the hend ; o curved spine from the front
of the operculum being quite hidden by the soft parts.

Gewos VI. Percornrs, Cov. A long slender fish resembling
Sphyroma. Head pointed ; mandible prominent ; teeth strong,
curved ones in front of villiform bands in the jaws ; teeth also on
the vomer and palatines. Anus at the end of the anterior third of
the whole length. First dorsal posterior to the base of the pectorals
at a little distance from the long soft dorsal ; anal longer than the
Intter, A small opercular spine. Branchiostegals seven. Seales cili-
aped.  Abdominal cavity prolonged to a considerable distance be-
yond the anus; stomach ewcal. One species,

Gexps VII. HeMeEroc®ETES, Cov, Form elongated, slender,
roundizh, tapering but slightly towards the tail, with a long even
dorsal and anal separated from the caudal. Dorsal rays all simple
and jointed ; anal rays branched at the tips, like those of Trachin ;
ventrals before the pectorals of one spine and five jointed rays.
Head depressed ; eyes large, prominent, partly on the dorsal aspect,
near together; mouth protractile, and when thrust out the upper
ends of the maxillaries project upwards like spines. Branchioste-
gals seven. Teeth setaceous, in villiform bands on the premaxil-
laries, mandible, asnterior corners of the vomer, pharyngeals
above and below, und palatines. Tongue and isthmus of the gills
gmooth.  Head unarmed, together with the body, scaly. A row of
pores on the preopereulum.  Stomach cecal ; intestine short, making
but one flexure ; no pancreatic ewea.  One species,

Gexos VIIL Gaporsis, Rich. Aspectof Gadus.  Scales cycloid,
extending to the cheeks and gill-covers. A single dorsal with spin-
ous rays in front; anal with three spinous rays ; one bifid, jointed
ventral ray without a spine, situated far forward on the throat.
Head unarmed.  Branchinstegals six. Teeth card-like on the pre-
maxillaries, vomer, palatines, and mandiole, A fresh-water Aus-
tralion fish.

VL. XIL

Gesvs IX. ArariTrs, Cuv, and Valene. Body elongated. Dorsals
two, separated. Mouth rather small ; close, short, villiform testh on
the jaws, palatines, and chevron of the vomer, The absence of
strong-pointed teoth distinguishes this genus from FPercophis ; the
presence of palatine teeth separates it from Percis, and the two dor-
sals from Gadopsts ; the scales appearing to be eiliated when viewed
through a lens rather throws a doubt of the propriety of placing the
genus in this group. Branchiostegals six. Stomach ceeal ; four
pancreatic ceea. A fresh-water Tasmanian fish,

Gexvs X, Tricnopos, Stel. General aspect of Uranoscopus.
Five preopercular spines ; operculum ending in o flat point. Head
flat above ; mouth descending almost vertically, and, when shut, hav-
ing the mandible in front; eyes lateral, not on the dorsal aspect ns in
Uranoscopus, No scales. Ventrals thoracie. Cheek not cuirassed
by the suborbitars ; tecth in card-like bands (individually slender,
pointed, and reeurved) on the jaws and front of the vomer, but the
palatines are toothless, as is also the tongue. Twao dorsals seprratid
by & short interval; several of the lower pectoral rays simple.
Five branchiostegals.  One species.

GENUS X SILLAGO, Cuv. dcanthopteri, with along conical head
and rather depressed suout, terminated by the fleshy lips of a
small mouth. Two continuous dorsals, the second long and low.
Upper jaw somewhat protractile, and the mandible articulated con-
siderably before the eye; teeth on the jaws villiform, with an outer
row of conical ones, A villiform band on the front of the VOIEF 3
preoperculum denticuinted on the ascending edge, curving over the
throat, 0 as nearly to touch its fellow. Sixbranchiostegals, Scales
ciliated, covering the opercula, cheeks, and upper part of the head
behind the eves. Cweal stomach ; pancreatic cmca from two to
four ; o large forked sir-bladder. Ten species. Cuvier is uncer-
tain about the proper position of this genus, but thinks that it is
maost allied to the Scienide with which it might be placed were it
not for its vomerine testh., It is put here at the end of the Urane-
scopide chiefly because no more eligible situation offcrs.

PERCOIDS,

Few families of fish have begn more fully investigated by
ichthyologists than this one, yet the vast number of spe-
cies that belong to it is embarrassing to students, and the
strong external characters which many possess have with-
drawn the attention from the more important varieties
of structure, to slight serratures of the opercular bones,
or the greater or smaller size of the scales on some parts
of the head, and other slight modifications of the sur-
face, which are obvious to the eye indeed, and therefore
useful for subdividing a genus containing many species,
but are not of themselves sufficient to establish generie
groups or other divisions of higher importance. These
comparatively unimportant external characters have how-
ever been too generally employed for this purpose, and the
importance of the want of teeth on the roof of the mouth
having been too rigidly insisted upon, as a variety of struc=
ture of family rank, has caused the wide separation of spe-
cies nearly connected by aspect, habits, and general confor-
mation. Many Percoids have been placed with the Scie-
noids merely because the minute teeth of the palate are
early deciduous. On the other hand, forms have been
brought together by a few technical characters which have
comparatively little natural affinity, and an ichthyologisc
who is intimately acquainted with ichthyic anatomy has a
wide field before him where he may render great service
by reducing the at present heterogeneous assemblages to
more fitting order. In the mean time we shall, with a few
exceptions, follow our principal authorities—DMiiller for the
seneral arrangement, and the Histoire des Foissons for the
generic groups, We have found it convenient to intro-
duce into our table, as distinct families, the Percoids of
Cuvier which have more or fewer branchiostegals than
seven; or whose ventrals vary in composition from the
norimal number of five articulated rays, or depart from
their usual position in this family under the pectorals. The
useful analytical table given in the Histoire des Poissons,
abbreviated by the removal of these groups, will remain as
follows :—

2 M
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Lom—
Agmg‘ngp. Twa dorsals, or one dorsal notcked o its baze,

the fupus a tender regard for its own safety; and Aristotle Classifica-
says that it is the most cunning of fishes, and that when tion—

terous All the teeth villiform. surrounded by a net it digs for itself a channel of escape Acanthop=
Fishes. Perca, Lates, ExorLogvs, DIPLOPRION, Nirnox, thruugh the sand. Fﬁ
\ iy LABRAX, CENTROrOMUS, HuROoN, GRAMMISTES, I : ! ishes,
AsPRO, AMBAsSsIS, APOGON, CNIDON, Psammo. Clausus rete lupus quamvis immanis et acer

PERCA, PrIoPIS, MICROicHTHYS, Booopa, PoMa-
TOMUS.
Canine teeth among the others,
CHEILODIPTERUS, LUCIOPERCA, ETELIS,
A single dorsal.
Canine teeth among the others.
BErrANUS, PLECcTROPOMA, Discore, MEsoPRIoN, AP-
RIOMN.
Teeth all villiform.
CexTroPrIsTES, GRYSTES, PoLYPRION, PENTACEROS,
ACERINA, RHYPTICUS, AULACOCEFPHALUS, APSILUS,
GLAUCOSOMA.
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Fig. &2
Ferea fuviatilis,

The common Perch (Perca fluviatilis, Linn.), one of
the most beautifil of the fresh-water fishes of Europe, is too
familiarly known to require description. It inhabits both
lakes and rivers, but shuns salt water. As an article of
food it is still in some estimation, although the character
given of it in that respect by Ausonius is higher than ac-
cords with modern views. The female deposits her ova,
united together by a viscid matter, in lengthened strings,
a peculiarity noted by Aristotle. The number of these
eggs sometimes amounts to nearly a million. The Perch
oceurs over all Europe, and most of the northern districts
of Asia. Pennant alludes to one said to have been taken in
the Serpentine River, in Hyde Park, which weighed nine
pounds. But even one half of that weight would be re-
garded as extraordinary, and Fennant reports the fact on
the authority of another.

Fig. 93.
Labraz lupus.

The fish here represented is the Labrax fupus, Basse or
Bea Perch, a fish of a chaste and pleasing aspect, though
destitute of the more strongly contrasted colours of the
fresh-water species.  Its upper parts are gray, with bluish
reflections, which gradually shade away into a silvery
whiteness on the under surface. The pectoral fins are
slightly tinged with red. It occurs along the Dutch and
British shores, but is much more abundant in the Mediter-
rangan. It is a voracious fish with a remarkably large
stomach, and received from the ancient Romans the appro-
priate cognomen of lupus. By the Greeks it was highly
esteemed : Archestratus, even termed a large kind taken
near Milet, “offspring of the gods” They attributed to

Diimotis eauda submizsus sidit arenis,

Atque ubi jam transire plagns persentit in auras

Emicat stque dolos saltu diludit inultus,"—0viD,
The Basse sometimes attains the length of 3 feet, though
it is seldom met with much above half that size.

There is liule that calls for attention from the other
Percoids with two dorsals. Though interesting from the
variety of forms they display, we must leave these to be
studied in their leading features as given in the annexed
table, and give the space we can allot to species of more
importance, either objects of commerce or of large fisheries,
or from the associations connected with them.

In the Histoire des Poissons, the Percoids with a single
dorsal form a second great division of the family ; and, were
it not for the break in the close affinities between the two
groups that would be caused by making this division a
separate family, the number of species that it contains might
render such a proceeding expedient as a mere matter of
convenience. Cuvier remarks that the Percoids, in which
the spinous portion of the dorsal is connected with the soft
one by a sufficiently even border, is much more numerous
in species than the typical division with two dorsals; and
he tound it necessary, therefore, in arranging them, to have
recourse to characters of a sufficiently minute kind., Bloch
drew his from the denticulations of the preoperculum and
the spines of the operculum; but he has frequently used
them without judgment, and we frequently meet in his ar-
rangement with Labroid and Sciznoid fishes stuck in among
the Percoids. The same errors exist, in greater or smaller
numbers, in the works of his successors, because they at-
tended more than they ought to have done to external
characters, passing over the more essential conformities of
internal structure, ** Our(Cuvier’s) precautions in separating
fish whosze teeth are supported by different parts of the
mouth have saved us from much of this confusion, but yet
there remained a considerable number of species which we
could divide into groups only by employing subordinate cha-
racters. We characterized the primary divisions by the teeth,
which in some are villiform and of even height, as in Perea
and Labrarx ; sometimes interspersed with canines, or teeth
a little higher and more pointed than the rest of the villi-
form band. Next we looked to the operculum, the edge
of whose bony piece is sometimes smooth or rounded, some-
times terminated by two or three points more or less acute.
Next we attended to the preoperculum, whose edges may
be either smooth or denticulated, or armed in various ways
with spines. Lastly, the bones of the jaws, smooth or scaly,
furnish the final subdivisions; and to distinguish certain
genera, we take characters from striking configurations ot
other parts of the fish.” These are the rules which the
greatest of ichthyologists, whether ancient or modern, framed
for his guidance in the distribution of this portion of the
finny tribes. Since his labours were brought to a close
many new species have been discovered, and not a few new
forms described ; and we have therefore, as intimated above,
relieved the overloaded Percoid group by removing some
of the minor assemblages made by Cuvier himseTﬂ and
placing them under distinct family appellations. It must
be kept in mind, however, that the great mass of Acanthop-
teri, though exceedingly numerous in species, and present-
ing a great variety of generic forms, vary very little in the
more essential parts of structure ; and that the subdivisions
which their numbers have made necessary are not of the
sama value in the animal scale as others containing per-
haps ooly one or two species in other parts of the table.

The Serrani, called also Sea Perches, are numerous,
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latine bones crowded, rounded, granular; tongue smooth ; cheeks and (assifica-

and many of them very beautiful. They abound in all the
warmer seas. Anthias and Merou are mere subdivisions
of the zenus framed on the existence of scales on the jaws,
and their greater or smaller size. In FEsox, and many other
renera, subdivisions, founded on the greater or smaller ex-
tent of the head covered by scales, would be as numerous
as the species; but in Serranus some such plan of grouping
is necessary to enable the ichythologist to describe the mul-
titude of species he has to deal with, Some of the Serrani
were known to the ancients by the name of Perea, and

Fig. M.
Sewranus altivelis.

still are called by the Roman fishermen by that of Pereia,

and by the Venetians by that of Sperga. The Anthias
was more renowned in classical times. Aristotle says that
the fishers of Sponges called it “sacred,” because no vora-
cious fishes came to the places which it frequented, and
the diver might descend with safety. Pliny reports a
singular story regarding it: The fishermen of the Cheli-
donian Isles, he says, practise the feeding of this fish, always
presenting themselves in the same dress until its apprehen-
sions are lulled, and then they introduce a hook into the
paste they had daily given it. As soon, however, as an
Anthias was deceived so as to allow itzelf to be hooked, its
companions came to its aid, and endeavoured to relieve it by
cutting the line with their dorsal spines, shaped like a saw.

“ Anthias his tergo qua non vidit utitur armis.
Vim spinm novitque suo verso supinus

Corpore lina secat fixumque intercipit hamom.™
OFr., Halient., 46.

The modern Greeks give the name of Anthias to the
Gymnetrus ; and it is probable that the Anthias of Elian
was the Seomberoid alalonga of the modern Italians.

Faminy IL—PERCID.E,

Gienus Perea, Artedi and Linn, Body oblong, scaly; scales
etenoid ; opercular bones variously armed.  Seven branchisstegels,
Teath on the vomer, and most frequently on the palatines. No bar-
bels ; cheek not cuirassed. Ventralsof five jointed rays, thoracie or
subbrachian, Fins always amounting to seven in number, often to
eight. Stomach cacal, that is, the pyloric opening lateral ; pancrea-
tic caeea few in number and not bulky; intestinal canal little folded.

(a.) Two dorsals, or one dorsal with a notch extending to its
base; all the teeth villiform ; no canine teeth,

GeNUS I. PERCA, Cuv. Preoperculum denticulated ; operculum
spiniferous ; suboperculum feebly denticulated. Tongue smooth,
Fouarteen species.

GexuS IL Lates, Cav. Suborbitar and coracoid strongly den-
ticulated ; coarse denticulations at the angle and lower border of
the preoperculum. Three species.

Gexus IIL. Cxioox. Mull. and Troseh. Agrees with Lates in
the almost total want of peendobranchio, but is distinguished there-
from by the entirely smooth under border of the preopercualum,
whose hinder border is toothed and sends out o spine beneath. Nos-
trils remote from each other. Scapula with only one spine and the
suborbitar scale bone nearly smooth,

Gexus IV, PsammorErca, Rich. Body a handsome and regu-
lar ellipse, the rather small head forming the acute anterior end of
the curve. Ctenoid scales rather large. Dorsal notched nearly to
the base, moving in a scaly sheath. Teethon the jaws; vomer sndrpm

gill-covers scaly; preorbitar entire on its edge, smooth ; angle of the
operculum running out horizontally into a short strong epine,above
which the edge of the bone is set with teeth like o comb ; under limb
of the bone smooth ; a small spine on the operculum, Differs from
FPerca in the form of the teeth and by the absence of a well-marked
preopercular disk ; from Percolabrax by its smooth tongue and
solitary opercular spine ; and from Lates by the absence of angular
teeth on the lower limb of the preoperculum, and by the perfectly
entire preorbitar. This genus might enter the group baving a single
dorsal, One species, Australin.

GENUS V. Laprax, Cov. (Pereolabraz, Sehlegel.) Suborbi-
tars and corncoid not denticulated ; two opercular spinous points.
A disk of villiform teeth on the tongue, Bight species.

GENUS VI. CENTROPOMUS, Liagiip, Opercalum without spinous
points. Dorsals separated by a small scaly interval. Preopereu-
lum denticulated on ita posterior border, with some teeth in the
raised anterior edge of its disk. One species,

Gexvs VI, Esorrosus, Cuv, Suborbitar denticulated. Pre-
operculum denticulnted and armed by a strong spine; opereulom
and coracoid without spines. Body and vertical fins greatly ele-
vated.

Genvs VIII. DrietorrioN, Kuhl and Van Hass, Trispinous
operculum ; opercalum obtuse at the angle, with a denticulated Jine
on the surface of its limb and coarse dentieulations on its edge ; pre-
orbitar entire. One species,

GENUS IN. GramumisTes, Bloch. Seales minute, enveloped in
mucoid epidermis. Dorsals near each other. Spinous preoper-
eulum and operculum ; no apparent anal spines.  Two species.

Gexus X. Asrro, Cuv. Body elongated. Dorsals at a littls
distance from each other, Snout thick, smooth, and projecting be-
yond the mouth. Two species.

Gexus XI. Aspassis, Commer. (Chande, Hamilt, Buch,) Both
the anterior and the posterior edges of the preopercalar limb denti-
culated ; a reeumbent spine pointing forward in front of the dorsal ;
opereulum ending in o point ; distinguished from Apogon by the
contiguous dorsals, and the recumbent spine before the dorsal fin,
No pancreatic eaen, in which the genus departs from the ordinary
Fercoid structure, Fourteen species,

GexUs AL, Prroris, Kuhl and Van Hasze. Frontal border of
the orbit serrated ; in other respects like Ambassds, One species,

Gexvs XIII. MicroicuTys, Ripp. General aspect and the form
and position of the fins nsin Ambasis. Free border of the preoper-
culum not denticulnted ; an ncute ridge extending from the eye
dorsal above the scaly operculum. Lateral line commeneing under
the first rays of the second dorsal; only two stiff rays in the anal,
Mandible projecting a little beyond the upper jaw ; orifice of the
mouth moderately large, armed by a row of whaolly fine teeth; no
tecth visible on the palate. Gill-openings large ; branchiostegals
seven. Large scales on the body, easily detached. One species.
Sicily.

Gewus XIV. Bocopa, Bleck. Beparated from Ambassie by
their entire preorbital seale-bones and conical jaw-teeth, which are
bigger on the fore part of the mandible. Dorsals two, united ot
the base; ventrals thoracic. Teeth on the jaws, vomer, and pala-
tines. A recumbent spine before the dorsal. Branchiostegals six.,
Anal spines three, Pseudobranchim. B8ix species. Bengal.

GENUs XV. Nirnow, Cuv.  Strong pointed spine at the angle
of the preoperculum ; fine denticulations on the vertical limb, and
coarst teeth on the horizontal edge of that bone. Three strong, sharp
opercular spines; serrated preorbitar. Long subelliptical body.
Dorsals connected at the base ; three anal spines,

GeENus XVI PomaroMmus, Risso. Somewhat of the aspect of
Mugil. Ewe very large. Two short dorsals near the middle of the
back, separated from each other ; anal posterior to the last ane, also
short ; back n little keeled in front of the dorsal. Scales cilinted
a3 in the rest of the family, covering the cheeks and gill-covers,
Caudal deeply forked. Stomach exeal; twenty-two pancreatic
emwea, long, and forming two groups ; air-bladder very large, sim-
ple, with red elliptical granular bodies interiorly. One species,

Gexus XVIL Aroogon, Lacép, Secales large, readily deciduous,
General aspect of Mullus. Dorsals two short, widely separated.
Villiform teeth. A double preopercular border finely denticulated.
Pancreatic caeea fow,

(b.) Two dorsals, or one dorsal deeply notched. Long
canine tecth accompanying the villiform bands on the
s,

Gexus XVIIL. CoemomirTERUs, Lacép. Have the characters
of Apogon, with the addition of long pointed more or less curved
teeth on the jaws, along with the fine villiform bands, which exist
also on the vomer and palatines, Preoperculum with a finely den.
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Classifica- tieulated line round the fore part of its limb, as well as serratures
tion—  on its hinder edge ; opereulum entire, withoutspines, Large, rendily
Acanthop- deciduons seales, and the dorsals well sepnrated. Stomach large,

I R H Y O O

fish), Myriodon, all the jaw-teeth equally minute; vomerine teeth Classifica-
in & chevron. O seorpenoides, tion—
Gesus XXXI. AvcacocEPHALUS, Schlep. Three spines on the Acanthop-

terous  cmoal; about three pancreatic caea, Threa species, operenlum ; preopercalum strongly serrated on its horizontal bor-  terous
Fishes. Gexus XIX. Luciorerca, Cov. Someof the teeth on the jaws  der. Caudal fin rounded.  One species, Fishes.
‘. o=’ long and pointed. Border of the preopercalum with a single line GExvs XXXIL Guavcososma, Schleg., Rich. Aspect Scianoid,

of denticulations anly, which are on the posterior edge of the limb,
Seales rough, Large cmcal stomach ; four pancreatic cmea. Five
species,

Gexus XX, ETELis, Cov. A single short pungent pointon the
operculum ; very minute serratures on the preoperculum, Curved
eanine tecth on the jnws, but not on the palatines. I*orsals con-
tiguous. Beales large. Stomach a large cateal bag @ five pancreatic
emca; o large air-bladder, with ita vasoganglions in little red
stripes.

() A single dorsal ; canine teth among the others.

Gexvs XX[. Sernaxvs, Cuv. Preopereulum rounded at the
angle, denticulated on the horizonal portion of the curve, as will
as on the ascending one ; two or more spinous points on the oper-
culum, Jamws not sealy, Twenty-six species.

Gexvs XXII. Axtrias, Bloch, Seraniof small size, and gene-
rally brilliant colours. Head and jaws sealy, the maxiilary being
densely covered with conspicuous scales.  Bix species.

GExTs XXIII. MEROU, Cuv. Serrani of larger size generally
than Serranus proper, or Anthins. Opereulum with two, or mostly
three, spines., Very small scales on the mandible. One hundred
and forty species,

Gexrs XXIV. PLEcTRoFoMA, Cuv. Serratures on the lower
border of the preopercalum turned obliquely forwards, and some-
what rezembling the denticulations of a cock's comb. Upper border
mostly entire.  In other characters Serrani.  Operculum spinous.
Sixteen species.

GExps XXV. Diacorr, Cuv. Charncterized by a rounded
noteh above the angle of the preopercalum which reecives a small
knob of the interoperculum. In other characters Serrani. Forty
spCics,

Gryrs XXVI. MEsopRIoN, Cov. Serrani in fins, teeth, and
preopercular denticulations, but with an unarmed operculum, end-
ing in a smooth point, not spinous, nor pungent. Nearly allied to
Diacope, and many species have even the knob of the interopercit
lum and eorresponding notch in the preoperculum, but never so
distinctly formed. From Denter, which they resemble in externnal
form, they are distingnished by their vomerine teeth and denticu-
lated presperculum.  Fifty-four gpecies.

Gexus XEVIL Arriow, Cuv. Canines on both jaws; short
villiform teeth on the vomer and palatines.  Operculum with two
very small spinous points; but the preoperculum smooth-edged.
Tt wounld be almost an Erelis if it dorsal were not single; ora
Grustes, if it wonted the canines. Air-bludder ample.  One
specics.

(d.) A single dorsal, with villiform tecth only, and no
7 L i
CONITIES,

GENUS XAVIIL AcERINA, Cuv. Whole head destitute of seales.
Muciferous excavations in the bones of the cranium ; five or six in
the suborhitar chain, and more on the limbs of the mandible ; small
spinous points with sinuses between, but no serratures on the bor-
der of the preoperculum. Two anal spines. Two species,

Gexus XXIX., Pextaceros, Cuv. Body oval, high. Pre-
orbitars, opereular pieces, eranium, and coracoid, coarsely striated,
Cheek scaly. Blunt conieal tuberosities over the eye and on the
oeciput. Benles of the body striated and granulated, and strongly
adherent. Villiform teeth on the jaws and front of the vomer.
Ventrals wide apart, their spine very large : five anal spines. Umeal
stomach ; nine pancreatic catca; a large air-bladder. One species.

GEXUS XXX, CEsTROPRISTIS, Cuv, Analogous to the Serrani
in the union of characters derived from a spinous operculum, and
aserratad preoperculum.  Differs from Polyprion in the absence of
o denticulated erest on the opereulum, and the want of denticula-
tions on the preorbitar. The snout, jaws, and gill.membranes are
destitute of zeales, but the cranium, checks, and opercular pieces
are scaly, the scales on the operculum being lorger than those of
the cheek. Fourteen species.

Bomneville divides this genus into threa groups: Centropristis
proper, having bigger conical teeth mixed with the granalar ones
on the jaws, and an interior band of vomerine teeth in a chevron.
It comprehends € atrarius, tabaccarins, atrobranchus, hMirundina-
cews, and brasiliensis, Howmodon ( Areipis, Jenyna) has eard-like teeth
on the jaws; an oblong, three.cornered group of vomerine teeth,
and o more elongated body. €. truttacews, georgianus (Australian

Low spinous part of dorsal, peaked soft part. Head, except the lips
and gill-membrane, donsely scaly. Seales on the basal half of the
eoft-rayed vertical fins. Technically Centropristis, but having a
very different general appearance. Card-like tecth on the jaws,
vomer, and palate. Scales moderately large, ctenoid. Preopercu-
lum erenulated ; two flat, bony points to the rounded opercalum,
Branchiostegals seven, occasionally eight. Two species,

Gexvs XXXIIL GrysTes, Cuv. Centropristis, with a smooth-
edged preoperculum. Hcales small, thin, embeddad in the skin,
extending over great part of the fing, and covering the gill-rays,
throat, and all parts of the head, except the lips and the folds that
shut up when closed. Notch between the dorsals equal to half their
height.

Gexvs XXXIV. Arsinus, Cov. Belonging to the Percoids, with
n single dorsal, but distinguished by the total absence of trae spines
or dentienlations on the opercular bones, or those of the shoulder.
Teeth very fine villiform, in a narrow band on the jaws and pala-
tines. Beven branchiostegals. Differs from Centropristis in the
want of denticulations on the preoperculum, and from Grystes in
having no opercalar spine, Seales thin.

Gexvs XXXV. Revericrs, Cuv. No denticulations on the
operculum or preoperculum, but short gpines on both, Head smooth,
without seales.  Scales deeply imbedded in & mueiferous skin. In
other characters much like Serranus, Few spines in the dorsal. A
long emeal stomach, pointed at the end; six or seven pancreatic
cweca : air-bladder oval, not large. Two species.

GeExUs XXXVI Poryeriox, Cuv.  Preoperculum strongly and
irregularly denticalated, and the anterior border of its limb rough,
A strong spiny crest traverses the middle of the operculum longi-
tudinally, and there is a less prominent point below it; the edges
of the suboperculum and interoperculum are finely denticulnted.
The preorbitar is also slightly erenated, and there are denticulated
crests and tubereular eminences on the uwpper border of the orbit
and top of the ceanium, with serratures on the suprascapulars and
coracoid bones, giving the head some resemblance to that of a Seor-
perna.  Stomach caeenl, obtuse; two pancreatic ceca.  One species.

THERAFPOXNID.E.

The preceding family of Percoids contains the genus
Perca, as sketched out by Artedi and Linnaus. The
numerous species discovered subsequent to the days of these
naturalists, and accumulated in the rich Parisian musenm,
brought to the knowledge of Cuvier many new Percoid
forms which departed more or less from the typical Peree
of the older ichthyologists. In the Histoire des Poissons
these are mostly introduced as appendages to the normal
Percoids, and contain fishes with fewer branchiostegals than
seven, or with more soft ventral rays than five, or with some
other strikinz external peculiarity by which they can be
distinguished as minor zroups, but which differ little from:
the true Percoids in essential internal structure.  We have
separated one large group of these Percoid allies as they
may be called, to form the family of Theraponide, distin-
cruished from the more typical Percoids by the characters
indicated in the table. DBut in the family thus brought
tozether, there are several minor groups very natural in them-
selves, but which do not retain a general family likeness,
extending to all the groups. The first three genera are
distinguished from the others by the lower rays of their
pectorals being simple, and formed evidently as organs of
touch, and the next three genera are American fresh-water
fish, of much beauty and neatness of aspect. These are
followed by five or six genera, with generally well-armed
opercular bones; then there are several newly proposed
genera, in which a family aspeet is less recognisable; and,
lastly, we have placed at the end of the family Macquaria
and LZatilus, two genera associated by Cuvier with the Sciz-
noids, but which, notwithstanding the absence of teeth on
the palate in the one, and the wholly toothless mouth of the
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place them in o scparate group. Some have a single dorsal, and Classifica-

tion—  this group than to any other family in this system. three opercular spines ; others a notched dorsal, and only twospines  tion—
Acanthop- on the opercalum,. Vestiges of serratures on the suborbitar, and Acanthop-

terous gnme very fine and little apparent ones on the preoperculum, terous

Fishes. Faumy IIL.—THERAPONID.E. Teeth conrsely villiform on the jaws, chevron of the vomer, palu- Fishes,

tines, and tongue. Twelve specics.
Gexvs X. TRERAPON, Caov. Villiform teeth on the jaws;

o st i

Thoracie sealy fishes. Branchiostegals gix. Two dorsals, or the
spinons and soft dorsals united to form one fin, Seales ctenoid or

eveloid. Teeth on the jaws, and most generally on the palatines
and vomer, Opercular pieces variously denticulated or spinous, or
gome of them unarmed. Five soft rays in the ventrals, with nne
gpine; lower pectoral raya in some genera unbranched, jointed, and
prolonged beyond the membrane, but in most of the ordinary form.
A rather heterogeneous assemblage of Percoids, brought together by
the singla character of six branchiostegals, but differing in some
having cyeloid, others ctenoid scales, and even in the same genus
in the presence or absence of teeth on the palate, the testh of that
part falling out when the fish is still young.

Gexos I CirrniTES, Comm. Resemble Mesoprion in their scales,
fing, and in having a denticulated preoperealum, and the opercalum
ending in o flat, smooath corner, but are distinguished by the lower
pectoral rays being thickened, simple, though juinted, and elon-
gated beyond the membrane, seemingly to serve as organs of touch,
such ns exist in many of the Selerogenides. The vomer is armed
with villiform testh, but there are none on the palatines. Stomach
rather short ; pancreatic ceca four; no air-bladder. Eight species.

Gexus II. Arcopacryivs, Cav. Lower pectoral rays thick,
fleshy, jointed, but not branched, and protruding beyond the narrow
membrane at the tips, Testh thin narrow plates lobed at the erown,
in many rows on the jaws, the outer row taller than the interior
ones, the newest of which are very short, and to the naked eye ra-
duliform. General aspect of Grystes. Scales small, striated on the
edges, covering most of the head and fins, Interoperculum seale-
leza ; preoperculum smooth-edged. A small, flat, smooth opercular
point. Branchiostegals six. Ventrals posterior to the pectorals,
in consequence of the elongation of the pubic bones, which are at-
tached to the coracoids, Stomach small, exeal, with an ascending
pyloric branch exceeding it greatly in size ; two short pancreatic
cmen; o large, simple nir-bladder.  Three speeies.  Distinguished
from Cirrfiites by its teeth, like those of Crenidens.

GeExps 1L CarroxeMus, Cuv.  DMiffers from the Scienoid Ched-
ladaetylus in having vomerine teath on the fore-part of the bone ;
teeth generally setiform, fow and feeble,  Scales eyeloid ; opercular
pieces and cheeks covered with seales, not greatly smaller than
those of the bady, Preorbitar high, like that of a Sparcid. re-
opercalum smooth-edged, rounded at the angle ; operculum with
two flat points, searcely pungent. Caeecal stomach, pretty large;
four pancreatic cmca. One species,

GExvUs IV. CENTRARCHUS, Cuv. ([fehthelis, Rafin.) Oval, com-
pressed body. A single dorsal,  Villiform teeth on the jaws and
front of the vomer; on the palatines in two patches, and on the
base of the tongue; no canines. Preoperculum generally entire ;
angle of the operculum divided into two flat points, Anal spincs
from three to nine. Scales ctenoid. Nine species,

Gexvs V. Pomoris, Cuv. A rounded, skinny, eoloured lobe
prolonging the operculum, whose bone ends in an obtuse angle.
Fharyngenl teeth cylindrieal, with flat tops, disposed in o pavement-
like manncr; villiform teeth on the jnws, and a row across the
front of the vomer, but none on the tongue. Three anal spines.
Stomach cmeal, obtuse; pancreatic emea six.  Ten species,

Gexvs VI. BrRyrros, Cav. FPometes with a narrow band of
villiform testh on the tongue. Three anal spines.  One species,

Gexvs VII. Fosmaxoris, Guich., Body compressed, oval, high,
covered with eiliated seales. Bnout short and conieal, but obiuse ;
n moderate-sized month ; teeth on the jaws crowded, conical, acute,
the exterior ones somewhat curved, Preopereulum, interopereulum,
subopercalum, serrulated at the corners. Tongue smooth. Opercu-
lum spinous, without a membranous border. Dorsal single ; ven-
trals thoracic, Branchiostegals six, Fresh water, Aleppo. Near
Centrarchus, Pomatis, and Brytteus.

Gexos VIIL PriscaxTous, Cov. Angle of the preoperculum
projecting in form of a flat spine, which is denticulated or crenu-
lated on the edges like the rest of the bone ; resembling Anthias
in the whole snout and jaws being covered with strongly ctenoid
scales, which extend along the median line of the throat. No ca-
mines, but narrow bands of villiform testh on the jaws, the chevron
of the vomer, and along the palatines. Mandible projecting at the
chin. Eyes large. Six branchiostegnls. Posterior orifice of the nos-
tril a vertical slit ; anterior one & 2mall round hole. Form oval ; the
dorsal and anal rounded. Stomach large, cmcal, rounded poste-
riorly ; five thick pancreniic emen ; nir-bladder of moderate size,
rounded anteriorly, pointed behind, Eighteen species,

Gewxus IX, DuLes, Cuv.  Centropristiz by external form and in-
terior structure, but their six branchiostegals have caused us to

denticulated preorbitars; preoperculum, and often the suprasca-
pular or coracoid, also denticulated. Bix branchiostegals, No
gcales on the eranium, snout, or jaws. Spinous part of the dorsal
folding back into o sealy furrow. Air-bladder always divided into
two distinet saca by a contraction as in the Cyprinide, the Char-
acind, and Myriprigis. The palatine testh are in some deciduous
nt o young age. Some have the onter row of jaw-teeth stronger than
the others, Stomach ciecal, pointed ; about twelve pancreatic cocn ;
anterior division of the air-bladder globular. Twelve species.

Gexus XI. Darnia, Cav,., are o group merely subordinate to
Therapon, and differ in having a more elevated body, a straight
or concave profile, a pointed snout, and by the dorsal spines being
stouter, and occupying o greater length of the back, though not
more numerous. The dorsal is slightly notched, and they have
no fecth on the palate. Stomach cweal, rounded behind. Thres
gpecies,

Genus X1 PELaTEs, Cuv., is a third division of Therapon,
and is distinguished by a more even dorsal, less notehed, and by the
operculum ending in two feeble points, scarcely to be felt through
the integument. Snout somewhat obtuse; mouth small; jaws
equal ; teeth villiform in three or four rows, but nene on the vomer
or palate. Three species.

Gexus XIII. Herores, Cuv. A fourth division of Therapon,
baving like the first one a deeply-notehed dorsal, and an opercular
spine. Body oblong. Head small ; mouth narrow, as in the third
division ; exterior row of teeth minutely tricuspid ; no palatine
teeth,  Two species,

GexUs XIV. Darsioines, Bleek. Distinguished from Therapon,
Datnia, Pelates, and Helotes, by the suborbitar seale bones not being
notched, and by a simple swim-bladder. Dorsal fin simple. Premaxil-
lrlrg and mandibular testh simple, pluriserial ; no eanines. Vomer
and palate smooth. Preoperculom denticulated, without larger
gpines ; suborhitars edentate. Branchiostegals six; lips membras
nous, entire, not fimbriated. Head sealy above ; gnout sealeless.

Gerus XV, Banis, Bleek, Separated from Noandus by the en-
tire preoperculum and toothless tongwe.  Dorsal finsingle. Teeth on
the juws, palatines, and entopterygoids ; tongue smooth ; suborbitar
scale bones and precperculum not toothed. A single opercular
spine. Branchiostegnls six. Lateral line interrupted. Upper jaw
protractile; inferior pharyngeals oblong, contiguous, but not united,

Gerus XVI. Naxous, Cuv. Mouth protractile ; teeth villi-
form, very close and short on the jaws, palatines, and chevron of
the vomer. Preoperculum and interoperculum finely denticulated
on the edge ; opercular spine o small ns to be easily overlooked.
Heales smooth, eycloid. Intestines resembling those of a Labroid ;
stomach siphonal, with a very short ascending branch ; no pan-
creatic emen ; air-bladder simple.  One species,

Genus XVIL. Carorra, Bleek. Dorsal solitary., Setaccous
teeth on the jaws, palatines, and vomer; pterygoid and lingual
teeth granular, in an oblong patch.  Preorbitar scale bone and pro-
operculum denticulated ; two flat spines on the opercolum.  Bran-
chiostegals six. Lateral line interrupted ; upper jow protractile.
Eleeker makes n family group of this genus and Nenduws, and in-
deed the position of Nandus, with its siphonal stomach, and want
of panereatic emea, does not scem to be with Therapen.

Gexus XVIIL. AxoPLus, Schleg. Distinguished from Datnia by
having vomerine teeth ; from Nandus by the want of palatine teeth.
Branchiostegals gix. One species, A. banjos,

Gexus XIX. BoLgosoma, Dekay, Twodorsals, Emooth-edged
preoperculum ; operculum scaly, with aspine.  Branchiostegnls six.
Nape narrow, compressed, Rivers, New York.,

Genus XX, PicEoMa, Dekay, Twoseparated dorsals. Smooth
preoperculum. A flat, weak, opercular spine. Ventrals with five
goft rays. Teeth of equal size. Lake Champlain,

Gexvs XXI. Lerisoma, Dekay. Body and fins scaly. Fleshy
appendnges along the lower edge of the hend and round the eyes.
One dorsal. Branchiostegals six. Teeth on the jaws, vomer, and
palatines.  Ventrals before the pectorals. One species.  Florida.

Kot having access at present to the works in which De Dekay
hns described these three fresh-water genera, we merely give the
generie characters, as quoted in the Arehiven filr Naturgeschichie
for 1844 ; and cannot therefors, without more data, fix their proper
place in the system. Along with these genera, ranged in the
family of Theraponide, we place part of the Ecimnoids, “ with fewer
than six branchiostegals,” described in the Hisoire des Poiseons
Their abstraction from the Scimnoids renders the characters of that
group more precise, and they are separated from the Theraponida
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more by the toothless palate than any difference of form or general
structure.

Gexvs XXII. Lopoteg, Cuv. Branchiostegals six. A single
dorsal ; thoracie ventrals with five soft rays. Body, opercular
pieces, and cheeks sealy. Snout short ; prominent mandible; profile
of face somewhat concave, Very coarse denticulations on the pre-
operculum, Soft portions of the anal and dorsal prolenged in such
a manner that posteriorly the fish appenrs to be trilobate, the round-
ed caudal forming the middle and longest lobe ; entire form oval
and thickish. Spines of the fins strong, and those of the back re-
elining in a sealy furrow when at rest. Four pores, or four groups
of minute pores towards the end of the mandible. Scales cilinted.
Lateral line continuous. Stomach cacal, very large, and fleshy ;
three pancreatic cmea; large oblong air-bladder. Four species,

Gexvs XXIII. Scororsipes, Cuv. Connected with the Scime-
noids, and especially with Pristopoma and IHagramma by the den-
ticulations of the preopereulum ; but there are sither no pores on
the end of the mandible or only very minute ones, easily overlooked.
The peculiar generic character consists in the second suborbitar
geale bone ending in a spinous point, close under the orbit, pointing
backwards; and the third bone of the chain frequently sends out
one in the opposite direction which meets it. Body oval or oblong.
Dorsal continuous in outline. Eye large. Mouth moderate. Seales
pretty large, extending to the oceiput, opercalar pieces, cheeks, and
throat. Dorsal spines reclining on a sealy furrow, and having
their broader sides turned alternately to the right and left, as in
many Sciznoids and Sparoids. Caudal notched or forked. Stomach
emcal, rounded, very small ; pancreatic coca six thick, as long as
the gtomach ; air-bladder simple. Twenty-two species.

Gexvs XXIV. HETEROGRATHODON, Bleek, Bealy fishes, Daor-
gal solitary. Branchiostegals five. Hays of the pectoral entire.
Buborbitar seale bones smooth, without spines.  Preoperculum den-
ticulated ; a solitary opercular spine. Premaxillary teeth bristle-
shaped, pluriserial, with four canines anteriorly ; mandibular teeth
also pluriserial and bristle-shaped, with two canines, and & row of
conical teeth behind, Batavia.

Gexvs XXV. Macquaria, Cav. General form Perceoid, with
the muciferous exeavations of the bones of Aeerina. No recth.
Branchiostegals five. A pit and two gmall pores beneath the end of
the mandible ns in many Sciznoids. Preopercolum, subopercu-
lum and interoperculum, suprascapular and coracoid, finely denti-
enlated or serrated ; olmrculum terminated in two thin, flat, bony
points. Seales rough, ciliated. Stomach cwcal ; eight pancreatic
cicea ; air-bladder either absent or very small. {ne species.

Gexps XXVI. LatiLes, Cav. Forms in the division of Secime-
noids, with an undivided dorsal,ns given in the Histoire des Poissons,
a genus remarkable for its arched profila descending almost verti-
cally, the very short snout and large oye, near the profile. Hori-
gontal mouth reaching the front of the eye, and a general form of
the tapering body, resembling Coryphena. Testh, a cross band in
front of the vomer, none on the palatines ; four or five [lrg-er curved
teeth in front of the villiform band on the jaws, Branchiostegals
six. Peroperculum very finely denticulated ; opercalum ending
in a single point. Bopraseapular smooth. Dorsal rays slender,
flexible. Scales minutely ciliated. Lateral line straight, continuouns.
Stomach cmeal ; one pancreatic cmoum only observed ; nir-bladder
simple, large. One species.

POLYNEMIDS,

This small family has relations with the first group of the
Theraponide, in the existence of long feeler-like rays in the
pectorals, In ane species of Polynemus, the long free pecto-
ral rays have obtained for it the appellation of Paradise-fish,
from the resemblance these filamentous rays bear to the tail-
feathers of a bird of Paradise. Polynemus is also remarkable
as being a genus, otherwise natural, of which the species ex-
hibit great varieties in the form of the air-bladder, In some,
that viscus is lobed posteriorly, and fringed on the sides with
many pointed processes; in other species, the air-bladder,
though large, is quite simple, and in others there is no air-
bladder at all, just as it is wanting in some species of Scom-
ber. The Polynemus indicus, which has a large air-bladder
with from twenty-eight to thirty-five of these lateral append-
ages springing {rom it, and also a very great number of pan-
creatic ceeca divided into two bundles, furnishes most of the
isinglass that is procured at Penang. The weight of this fish
is commonly from 4 to 6 Ib., and seldom exceeds 201b. The
air-vessel of a good-sized fish when dried and ready for the

market weighs upwards of two ounces, and the isinglass is
considered to be very good, and fetches from 25 to 30
Spanish dollars the pikul. The prepared air-vessels are
known in eastern commerce by the name of “ Fish-maws,”
and in 1842 between 12,000 and 13,000 dollars worth were
exported from Prince of Wales Island (Singapore). They
are not obtained exclusively from the Polynemus, though its
isinglass is among the best. Dr Cantor, from whom these
particulars are quoted, says that the fishery is carried on in
a very rude manner, chiefly by the Chinese, and might be
almost indefinitely extended by Enropean capital and skill,

Fammny IV.—~POLYNEMID.E.

Acanthopterygians with abdominal ventrals, a position re-
gulting from the elongation of the pubic bones which are guspended
to the coracoids. Teeth on the jaws, front of the vomer, and pala-

tines. Two dorsals ; sealy appendages in the axillm of the pee-
torals and ventrals. Scales ctenoid, feebly ciliated. Pancreatic
CRC.

Genvs [ PoLYREMUS, Linn. Body oblong., Head covered, even
to the branchiostegal membrane, with deciduous scales. Preoper-
culum denticulated. Villiform teeth on the two jaws, front of the
vomer, and on the palatines; tongue short and broad, smooth.
Wide gill-openings ; seven branchiostegals, The two openings of
each nostril near to one another and near the end of the snout.
I'orsals widely separated, the second one being distant also from
the caudal, and corresponding in position with the anal; caudal
forked, generally unequal, Small scales on the three vertical fins,
and on the base of the pectoral; a number (varying with the species)
of the under pectoral rays free, long, and filiform, separated from
the rest of the fin by ascaly space. Anal spines, one, twa, or three,
Stomach obtusely caeal; several pancreatic caca (SIX Or more);
air-bladder large, pointed, and entering among the muscles of the
tail ; in some species the air-bladder is wanting, in others that
viscus has many (from twenty to thirty ) processes on the ventral sur-
face. Sixteen species.

With this we associate n Scimnoid genus, which has had no other
more appropriate place assigned to it as yet, and which has many
characters in common with Folynemus.

Gewus II. CHEILODACTYLUS, Lacép. Scienoids with an oval
compressed body ; small mouth ; villiform testh, or conical, scarcely
acute, on the jaws only, and not on the palate, Preorbitars and pre-
opercula without denticulations. Numerous dorsal spines, and ven-
trals attached under the middle of the pectorals, but with the pubic
bones suspended from the coracoid. Branchiostegals six, more
rarely five only. Stomach cmeal; pancreatic emea two, thort ; rec-
tum dilated, muscular. The lower pectoral rays, to the number of
six or seven, are simple, and one of them commonly thicker than
the rest, is elongated into a filiform tip, which often reaches the
end of the anal. Cauwdal forked. Many have a slight prominence
before the orbit, and in one or two species it rises in & conical
form. Eight species.

Gexvs III. Latris, Rich. A division of Cheilodactylus, with
generally more-elongated elliptical bodies, and none of the simple
rays of the pectoral passing the membrane. The ascending limb of
the preoperculum is minutely serrated in some,and smooth in others,
Three Australinn species,

SURMULLET FAMILY.

The fishes of this family were denominated 7piyAy by the
Greeks, and mullus by the Romans.  The Greeg; name is
said to have originated in the three spawning seasons attri-
buted to the Surmullets, and they were dedicated to the
tergeminous or tricipitous goddess Hecate. The Latin
name had another origin according to Pliny—a colore mul-
feorum calceameniorum, from the red-coloured shoes or
buskins worn by the kings of Alba, and afterwards by the
consuls, preetors, and curule ediles. By the luxurious
Romans, the Surmullets were held in such repute that they
sought for them far and wide, and without regard to expense.
They seldom exceeded 2 1b. in weight, and the purchase
of a large one, the price augmenting in a greater ratio than
the size, was considered to be an act of magnificence. A
Surmullet of 3 Ib, weight was an object of admiration, and
one of 4 Ib. entailed ruin on the purchaser.
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Classifica-  Mullus tibi quatuor emptus Gexus III. AcroPoMa, Schleg. General aspect of Muilus, but Clagsifica-
tion— Librarum, coenm pompa caputque fuit, distinguished by the want of barbels. Amnus nigh the ventrals, at a  tion—
Acanthop- Exclamare libet, non est hic improbe, non est wide distance from the anal fin. Jaw-teeth pointed, the foremost Acanthop-
terous Piscis: homo est; hominem, Calliodore voras.™ being canines, Branchiostegals seven. terous
Fishes, MagrTian, 1. x. 31, Fishes.

‘e =~/ Senecarelates the history of a Surmullet that was presented e e

to Tiberius, and which that emperor, in a fit of economy,
sent to the market. Apicius and Octavius were competi-
tors for it, and the latter became the purchaser at the cost
of 5000 sesterces, or upwards of L.40 sterling. Asinius
Celer paid 5000 sesterces for one in the reign of Caligula.
The high-priced fish were brought from a distance, as
they did not thrive in ponds, and increased little there in
weight, though extraordinary pains and expenditure were
employed in the endeavour to rear them. It was one
of the luxuries of a giver of feasts to canse these fishes
to swim down streams led through the banqueting room,
that his guests might enjoy the sight of their brilliant colours
during their repast, or to let them die in glass vessels,
that all the varying hues of the expiring fish might glut
their eyes. Sencca says the fish swim under the very
couches ot the guests, and they are caught under the table
that they may be the sooner placed upon it, for no Surmullet
was considered to be fresh unless it expired in the hands of
the guests. They were exposed in vessels of glass, that the
different colours they assume during a slow and painful
agony may be noticed. Nothing was considered to be more
beautiful than a dying Mullet. The struggles of the fish to
escape death bring out the most brilliant scarlet tints, which
are followed by a general paleness ; and in the passage from
life to death these two extreme tints mingle, says the author
from whom we borrow, in the most agreeable manner. The
liver of the Surmullet was considered to be the most deli-
cious part, and was bruised in wine to make a garum for
the flesh. Even in the present day the Surmullet is consi-
dered to be one of the best of sea-fishes—its flesh being
white, firm, tender, of an agreeable flavour, and easily
digested because it contains little fat. The scales of the
Surmullets are strongly ciliated,

Fig. 95,

Bfulinsg barbatus,

FaMiLy V.—MULLID.E,

Les Muiles, Cuv. A perfectly natural family, distantly allied to
the Pereoids, but readily distinguishable from other Aconthopterngii
by the two dorsals, widely separated from one another, by the
large and easily-detached scales of the head and body, and by the
pair of symphysinl barbels of the mandible which retire between
the limbs of that bone when not in use. Body oblong, little com-
pressed. Fing of moderate spread. Profile more or less convex above
and below. A high narrow preorbitar ; small mouth, with feelle
teeth. Gill-opening wide ; four branchiostegals. Mucoducts form-
ing the lateral line divided into & cluster of branches on each scale.
Siphonal stomach ; numerous pancreatic ceea,

Gexus [ MunLus, Linn.  No teeth on the upper jaw ; a disk
of pavement-like teeth on the front of the vomer, No spine on the
operculum,  No air-bladder. Two species,

Genvs 11 UreNevs, Cav.  Bhort teeth on both jaws, sometimes
closely villiform ( Upeneoides, Bleek.) sometimes distinet and wni-
serial (Dpencus, Bleak.) Some have villiform teeth on the palate
or yomer ; in most these bones are destitute of teeth. Thirty-cight

species.

HOLOCENTRIDES.

This small family consists of that division of Cuvier's
Percoids whose members have more than seven branchio-
stegals, and whose soft ventral rays exceed five. The group
15 a natural ong, all the species having a common likeness
which is very recognisable. They are the only Acanthop-
tere which have this unusual number of rays in the ventrals,
and are fishes remarkable for the brilliancy of their colours,
the neatness of their forms, and their very ctenoid scales,
They are not the objects of any special fishery.

Fauminy VIL—HOLOCENTRID.E.

Holocentrini, Bonap, Aecanthopterygians, with more than five
branching rays in the ventrals, and seven branchiostegals. A na.
tural group, recognisable by the large, very strongly-toothed op
serrated scales, the furrows and streaks on many of the bones of
the cranium, face, and gill-cover, the serratures on the edges of the
opercular pieces, and the gencoral stontness of the spines of the fins,
Cheeks scaly. Dorsals single, or deeply notehed, or two contignous
dorsals.  Small spines above and below the caudal ; dorsal spines
falling back into a furrow. Otolites large. Air-bladder connected
with the otocranc by an ossicle and a tympanum closing the orifice ;
stomach cweal ; numercus pancreatic cwen (eight to twenty or
more),

Genus I. Myrienistis, Cuv, Somewhat of the aspect of Apoa
gon. Cranium sculptured. Thorsals two, contiguous, or one deeply
notched. Preoperculum with its border serrated, and also a ser-
rated line in front of the limb, but no spine at ics angle, by which it
is distinguished from Holocentrum, Villiform teeth on the jaws
and front of the vomer, with a few bigger ones in front of the jaws
of a short obtuse conical form. Tongue smooth. An soute oper-
cular spine. Stomach coeeal, reaching the middle of the cavity of
the abdomen ; nine pancreatic ceca ; a fibrous exterior coat of the
air-bladder, which is large, and divided into two by a contraction,
Fourteen species,

Gexvs 1. HoLocExTRUM, Cuv. Myripristis with a strong aping
at the angle of the presperculum,  Dorsal slightly notched.  Third
anal spines generally very large. (Otocrane nof always eonnected
with the air-bladder, which is simple and extends the whole length
of the belly, and is not forked anteriorly. Stomach ccal ; eight
pancreatic cecn.  Twenty species.

Gexus III. BERYX, Cuv. Holocentra with a very large eye, but
differing in having a single dorsal, with only slender spinous rays
in front, and without any notch of separation. Anal spines not re-
markable for size.  Stomach cacal, eylindrieal, obtuse ; ascend ing
branch fleshy. Tong, slender, numerons prnereatic cwea; air-
bladder wide, and running the whole length of the abdomen, Four
specios.

I:Iv(i-r-:mrsi IV. REvNcHICHTHYS, Cuv. General habit of Holocon-
trumy, but with the eranial crests prolonged anteriorly into an acute
snout, somewhat resembling that of Macrourus. A projecting gping
at the angle of the preoperculum ; strong denticulations on its bor.
ders, and also round the posterior edge of the operculum, but no
strong spine in the latter. Two species.

MAILED CHEEKS,

The three Linnzan genera, Trigla, Cottus, and Seor-
peena, are the foundations of this numerous family, so re-
markable for the variety of forms it offers; for the beauty
of some, from the splendour of their colours, the elegant
arrangement of their tints, or the gracefulness of their fins :
and for the ugliness of others of disagreeable shapes, and
having loose disgusting skins. Few fishes are so handsome,
or more delicate in appearance than Pterois, whose fins
resemble the long feathers of the gayest birds, while Pelor
and Synanceia are about as ugly as a fish can be. The fol-
lowing table of the genera is taken from the Histoire des
Poissons,
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TABLE OF GENERA.

No freo vays in advance of the dorsal,
Two dorsals.
A parallelopiped kead,
Free rays beneath the peetoral,
TriGLa, PrRIoN0OTUS, PERISTEDION.
Long rays beneath the pectorals, united to form great fins
usad as wings.
DacTYLOPTERUE.
Ko detached rays under the pm:l:qrnlq.
CEPHALACAKTHIS,
A round or depressed head.
Ventrals under the pectorals.
Corrus, HEMITRIPTERUS, BEMBRAS, ASPIDOFPHORUS,
Yentrals behind the pectorals.
PLATYCEPHALUS.
A single dorsal.
A compressed Read,
Villiform teeth on the jaws, vomer, and palatines.
HEMILEPIDOTUS, BLEPSIAS, APISTES, SCORPENA, SE-
BASTES.
Teeth on the jaws and front of the vomer, but not on the
palatines.
FrEROIS.
Some small teeth on the jaws only.
AGRIOPUS,
A large head ; monstrous in appearance; ¢ye on the doersal
aspect.
Villiform teeth on the jaws and front of the vomer.
PELOR.
Free spines replacing the frst dorsal,
Body seales large and imbricated ; eight branchiostegals.
MoxoCcENTRIS.

Body mailed by plates on the lateral line; three branchi-
ostegals,
GASTEROSTEDS, SPINACIIA,

Fig. 4.
Trigla plenracantlica.

The Trigle or Gurnards are too well known to need a
description ; at the same time they convey a good idea of
the general form of one of the lead-
ine tribes of the family, and one in
which the characteristic develop-
ment of the second suborbitar
geale bone is well seen. This bone
in all the Selerogenoids either
covers the whole cheek, or sends a
process across it to the curve of
the preoperculum opposite to the
spine at the angle, to which it
serves as a point of resistance
when the spine is used as a wea-
pon.  This elongation of the sub-
orbitar is often crested by an acute
ridge, andismost commonly armed
'“-'ith ﬁl!llllll'l'l.lﬁ }M‘lint_‘i-. J1“ hc Jlllrah].'ltll
ders of the Gurnards are variously
lobed, and some of the species have been noticed to emit
a grunting noise when cauzht, which some observers have
supposed was produced by that organ ; but it is the charac-
ter of the order to have no air-duct to the swim-bladder.
The flesh of the Gurnard is very white, firm, and wholesome.

The common Dactylopterus or Flying-fish of the Medi-

Fig. 97,

Trigla plenraconthica
scale from the lateral line.

terranean ( Trigla volitans, Linn.), is a species too remark-
able for its functions, so opposite to those of its class in gene-
ral, not to have attracted from an early period the attention of
mankind. It is extremely common, and has been men-
tioned by all the authors who have treated of the fishes of
that inland sea. The ardour with which it is pursued by
the Dolphinz and Bonitos, the sudden effort which it makes
to escape these predaceous creatures by vaulting into the
air, the new and probably unthought of dangers which there
await it from gulls and other aguatic birds, render it an
ohject of the highest interest to the unaccustomed lands-
man, somewhat wearied with the monotony of a sailor's
life, * It is by the extension of the pectoral rays and mem-
brane that the fish is enabled to raise itself from its proper
element to the regions of the air, though this is by no means
a continual flight, for the utmost it can do iz to describe an
arc over the surface of the water extending to a distance
of about 120 feet, and sufficiently elevated for the fish some-
times to fall on the deck of a large vessel.
flight or momentary suspension would be much greater if
the pectoral membrane could preserve its humidity longer,
but it is soon evaporated in the heat of the tropics; and the
membrane, as it becomes dry, loges its buoyant power, and
the fish falls, They are sometimes so numerous as to afford
much pleasure to the spectator by their repeated flights;
and at particular times, especially on the approach of rough
weather, in the night, numbers of them may be seen, by
the phosphorie light they emit, marking their arched pas-
sages in apparent streams of fire” Such is the current
account of the flights of this interesting fish, and of the
cauzes of it; but it is probable, as has already been ob-
served of the Froceti, that the Flying-fishes do not soar
into the air merely when pursued by their enemies, for this
would only be incidere in Seyllam cupiens vitare Charyb-
dim, but also to subserve some purpose in their economy:.

The Cotti are characteristic members of another group
of the Mailed Cheeks. The fresh-water species of this
genus have the head almost smooth, and only a single spine
to the preopercle. Their first dorsal is very low. The
most common is the river Bull-head { Coftus gobio, Linn.),
sometimes called the Miller's Thumb. It is a small dark-
coloured fish, 4 or 5 inches in length, and frequent in most
of the streams of Europe and the north of Asia. It usually
lies concealed beneath stomes, from whence it darts with
ereat rapidity upon its prey. It is said to be extremely pro-
lific; and the female, when with spawn, becomes so greatly
enlarged, that her ovaries protrude like mammeae. The Bull-
head, like the Salmon, has a reddish hue when boiled. 1t
affords a good and wholesome food, much sought after by
the mountain tribes of several countries,

The Seorpenae ave found in all seas in considerable num-
bers, and present a great variety of aspects, some being
nearly as ugly as a Pelor, while others passing, as it were,
into the nearly allied genus Sebastes, have a Percoid neat-
ness of appearance.  The species here figured is an Aus-
tralian one, Scorpena Stokesit,

Fig. 93.
Seorpoens Stokegit,

The Platycephali may be considered as elongated and

This power of
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desires to overcome any opposing obstacle.  “ It is scarcely Classifica-

Classifica- greatly depressed Seorpenee. The subjoined representation
to be conceived,” he adds, “what damage these little fish tion—

tion—  of Platyeephalus cirrlionasus will give a good idea of the
Acanthop- do, and how greatly detrimental they are to the increase of Acanthop-
all the fish in meneral among which they live; for it iz with l:‘f:g::

the utmost industry, sagacity, and greediness that they seek

Fig. 99,
Flatyeephaius eirrhonasus

form ot one, which, however, is not so flatly depressed as
many others of the genus. They are common ground-fish
in the southern hemisphere. Fig. 42 gives a view of a
scale from the lateral line of the same species.  Synanceia
horrida, as the title implies, exhibits by no means an in-
viting aspect. It is named Jhan-swangi, or Sorcerer-fish, by
the Malays. 8. brachio of Cuv. is the species called JFi-£i,
or Hideous, by the Negroes of the Isle of France, who hold
it in great abhorrence. In fact, nothing can be conceived
more frightful. At first sight no one would consider it a
fish, but rather as a mass or unformed lump of corrupted jelly.
*Totum corpus,” says Commerson, * muco squalidum
et quasi ulcerosum.” Its head and members seem en-
veloped in a sack of thick, soft, spongy skin, warty and
wrinkled like that of a leper, and irregularly blotted over
with various tints of brown and gray. Sometimes it ap-
pears entirely black; but it is always gluey and disgusting
to the touch. The little eyes are scarcely discernible in
the large cavernous head. This species is said to possess
great tenacity of life, and survives for a long time out of
the water. The skin, in fact, forms a little ring like that
of Pelor above the point of the operculum, through which
the fish can respire at pleasure, leaving the remainder of
the gill-opening closed, and the gills consequently little ex-
posed to exsiccation. The inhabitants of the Isle of France
regard this fish as a reptile, and dread its sting, meaning
the wounds inflicted by its spines, more than that of snakes
or scorpions,

The genus Apistes was so named by Cuvier from the trea-
cherous way in which these fishes conceal the moveable pre-
orbitar epine, by laying it along the cheek, and on any one
attempting to seize them, raising it suddenly so as to inflict
a disagreeable wound. The Greek word from whence the
name was derived signifies * perfidious.” Since Cuvier's time
several species have been discovered possessing this sub-
orbitar weapon, but varying considerably in the rest of their
form from Apistes, as described by him.  One of these new
forms is Choridactylus multibarbus, of which a figure (fig.
9) has been given. Some of these Apistes, having large
pectorals, are able to sustain themselves in the air for a time,
as Flying-fishes. One of the remarkable forms of the family
is represented by fig. 14. It is the Monocentris Japonica.

The (Gasterostei differ from the rest of the family in
having the spines of the dorsal free and detached. The
species are small fishes familiarly known under the name
of Sticklebacks (Scotice, Hentieles), and extremely com-
mon in all the fresh waters of Europe. Gesner indeed as-
serted that they did not oceur in Switzerland ; but the
contrary has been long since ascertained. Our most com-
mon species is G. aculeatus (Linn.), under which name,
however, it is supposed that more than a single kind has
been confounded. It is an active and grfﬂdgy little fish,
extremely destructive of the fry of other species, and con-
sequently injurious in ponds where these are sought to be
preserved.  Mr Henry Baker informs us that it will spring
ot less than a foot perpendicularly out of the water and
to a much greater distance in an obiique direction, when it

YOL. XIL

out and destroy all the young fry that come in their way,
which are pursued with the utmest eagerness, and swal-
lowed down without distinction, provided they are not too
large; and in proof of this, I must assert that a banstic-
kle which I kept for some time, did, on the 4th of May, de-
vour, in five hours’ time, seventy-four young dace, which
were about a quarter of an inch long, and of the thickness
of a horse hair. Two days after it swallowed sixty-two ;
and would, 1 am persuaded, have eat as many every day,
could I have procured them for it.” The Stickleback
sometimes swarms in prodigious numbers, Pennant states
that at Spalding, in Lincolnshire, there are once in seven
years amazing shoals, which appear in the Welland, coming
up the river in the form of a vast column. This concourse
is supposed to arise from the multitudes which have been
washed out of the fens by the floods of several years, and
which collect in deep holes, till, overcharged with numbers,
they are obliged to attempt a change of place. The quantity
may perhaps be conceived from the fact, that a man em-
ployed in collecting them, gained for a considerable time
four shillings a-day by selling them at the rate of a half-
penny a bushel. Some of the Gusterostei live indifferently
in salt or fresh water, and the one represented by figure
13 was taken by Sir Edward Belcher; in the sea at the
north end of Wellington Sound, in Lat. 77° N. M. Coste,
who studied the manners of these small fishes in the Me-
diterranean, relates that on the approach of spawning time,
the male builds a nest of stalks of grass and other matters
in a hollow of the bottom, a little above three feet wide
and about six inches and a half deep, creeping over the ma-
terials on his belly and cementing them with the mucus
that exudes from his skin. The bottom of the nest is first
laid, then the sides are raised, and lastly, the top is co-
vered over. A small hole is left on one side for an entrance.
When the erection is complete, he seeks out a female, and
conducting her, M. Costa says, with many caresses, to the
nest, introduces her by the door into the chamber. In a
few minutes she has laid two or three eggs, after which she
bores a hole on the opposite side of the nest to that by which
she entered, and makes her escape. The nest has now two
doors, and the eggs are exposed to the cool stream of water
which entering by one door flows out at the other. Next
day the male goes again in quest of a female, and sometimes
brings back the same, sometimes finds a new mate. ‘This
is repeated until the nest contains a considerable number
of eggs, and each time the male rubs his side against the
female and passes over the eggs. Next the male watches
a whole month over his treasure, defending it stoutly against
all invaders, and especially against his wives, who have a
great desire to look at the eggs. When the young are
hatched and able to do for themselves, his cares cease.
Mr Lecoq made similar observations at another place, but
the Italian society to whom the papers of the two obser-
vers were transmitted, after inquiring fully into the case,
decreed that the right of priority belonged to M. Coste.
(Archiven fir Naturg.)

FaMiny VIL—SCLEROGENID.E.

Joues cuirassdes, Cuv. ; Cataphractoride, Cant. ; Triglidee, Bonap.;
Cataphracti, Heck. ; Scleroparei, Bucealoricate, &e.

The distinctive character of this group is the prolongation of the
second suborbitar scale-bone across the cheek to bearticulated with
the preoperculum in its curve, 20 a8 to serve for a fulerum to the
spine, which issues from the angle of that bone. Forms exceedingly
variable, but having a family resemblance in their prevailing mon-
strous character. Several genera have fewer than five rays in the
ventrals, an uncommon gccurrence ameng Aeanthopteri.
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Gexvs I. TrigLa, Linn. Cheek wholly covered by the enor-
mous second suborbitar, which is articulated by an immovenbls su-

Acanthop- ture to the preoperculum, the two moving together; sides of the

terous
Fishes.

Three free un-
Snout formed by

head almost vertical. Dody sealy., Two doreals.
branched articulated roys under the pectoral,

p— tha union of the prefrontals, turbinals, and point of the nnsal, by su-

ture; the preorbitar making o more or less salient projection before
them. DBranchicstegals seven. DBranchial rakers in form of tuber-
cles ; villiform teeth on the Jjaws and pharyngeals, but the palate
and tongue are edentate. Lateral line straight to the caudal, on
which it forks ; it is variously armed. Stomneh cieenl ; panereatic
emen numerous (eight to twelve), dividing into two or three lobes
anteriorly. Eighteen species.

Gexus II. PrioxoTus. Cav.
and villiform palatine teeth. Body sealy. Eight species.

Gesus 11l PERISTEDION. Lacép. Body clothed in scaly ar-
mour. A long projection of the preorbitar on each side of the snout.
Mouth beneath ; destitute of teeth, as are also the vomer, palatines,
and pharyngeals. Underlip bearded. Body octagonal, with tapering
spines on its eight angles, Two free rays under the pectoral. Pan-
creatic ceea seven 3 air-bladder pretty large, simple. Two species.

GexvsIV. DacryropTerus, Cuv, Head flat above, rounded off
into a nearly vertical face ; helmet granulated. Fye very large. A
very long spine eontinued from the lowerborderof the preopereulum.
Suprascapula emitting a long spine ; articulation of the suborbitar
and preoperculum moveable. Teeth pavement-like on the jaws ; no
teeth on the vomer or palatines. Branchiostegnls six ; four articu-
lated rays only in the ventrals in addition to the spine. Ko free
rays in the pectoral, bat the fin is divided into a smaller anterior
part, and o posterior very broad and long part with the tips of tha
rays going beyond the membrane ; some of the anterior dorsal rays
are free. Sceales of the body hard and firm, those on the flanks
keeled, forming, by their close suceession, trenchant erests. Btomach
cmeal ; about thirty pancreatic caca in two bundles; air-bladder
small, deeply bilobate, Two species,

Gexvs V. CErPHALACANTHUS, Lacép., is a Dactplopterus with-
out the wing-like supplementary pectoral, or a Trigla without the
free rays., Head and body like Dactylopterus, of which it is said by
Dumeril to be merely the young., An scute and very long spine
from the angle of the preoperculum, and another from the supra-
geapula, both serrated. Pectoral divided into two nearly equal lobes
by a fissure. A pointed cwecal stomach; innumerable pancreatic
caren ; no air-Bladder.  One species,

Gexvs VI Corrus, Linn., A large rounded or depressed head,
variously armed with spines and tubercles. Noscales, Two dor-
gals, Teeth on the fore-part of the vomer ; no teeth on the pala-
tines, Six branchiostegals. Five, four, or fewer rays inthe ventrals ;
inferior rays of the pectoral unbranched as in Trackinus. Pan-
creatic coca few in number; no air-bladder. Thirty-six species,
Various dismemberments of this genus have Leen made, and the
fresh-water and marine species have been separated — Uranidea be-
ing the name given to an American frash=water species, and dean-
thocothus to the marine ones.

In the fully nrmed head of & Coftus there are ten spinous points
more or less produced on each side of the head ; one on the turbi-
nal ; five on the preoperculum, the one at the angle being o long
gpine, and the others angular points of the inferior limb; onc on
the inferior anterior angle of the suboperculum ; a spine at the
point of the operculum, and acute points or gpines on the eupra-
scapula and corncoid. There are also four eminences placed in a
quadrangle on the top of the head, one behind each orbit, and another
on the occiput on each side. In some these are blunt and smooth ;
in others spinous; in others rough tubercles, much elevated or even
branched. In other species many of the spinous points are obeolete.

Gexvs VII TracavorerRMIs, Heck. ( Cenemidermechibys, Rich.)
General form that of Coffws; head less depressed. “Turbinals,
preoperculum, and inferior angles of the suboperculum spinous;
theprincipal preopercularspine-hooked. Heneath it twoacute spines
and a blunt point; operculum and preorbitar unarmed. Villiform
teeth on the jaws, palatines, and chevron of the yomer ; pharyngeal
teeth rather coarser, the upper ones forming a tuft on each side.
Dorsals contiguous ; pectorals like those of Cotrus, with simple rays
below {seven) ; ventrals having four jointed rays and one spine,
Branchiostegals six. Body covered with slender setnceous spines,
ench springing from & minute cuticular tubierele. Head, belly, ax-
ills of the pectorals, and a narrow line along the base of the anal,
Ernoﬂtll, A genital papilla; pancreatic cmea, Species Tr. amsata,

hima.

Cottus asper ( Fawna Bor. Amer.) seems to be o second species of
Trachydermis, with the spines on the same bones of the head, but
less prominent, so as to be coneealed in the recent fish by the inte.
guments, and the point of the principal preopercular epine mot
hooked. It is the type of the genus Cotopsis, Girard,

Gexvs VIII. Tricrorsis, Gir. Head smooth.

Trigle with very large pectorals

Many muci-

ferous eanals developed in the bones of the skull and face, as in
Aeerina.  First dorsal shorter and much lower than the second one,

Classifica-
tion—

and distant from it. No palatine teeth ; teeth on the chevron of the Acanthop-

vomer, and also down the median line. Four preopercular spines,
shorter and more slender than is usual in Coftws,  Gill-openings
connected on the throat without an isthmus. Branchiostegals six,
All the pectoral rays undivided, One species, Lake Ontario,

Gexsvs IX. Propetor, Kroy. Cond destitute of vomerine
teeth 3 resembling  Coftes Scorping in general aspect.  Acute
smull torbinal spines. Principal preopercular spine songged ;
three acute points on the bons beneath it ; operculum destitute of
both the usual median rib and spine, A small spine pointing down-
wards from the lower angle of the subopereulum, and crossed by n
smaller interopercular spine. Supraseapule unarmed. Two small
craninl tubercles on ench side. No orbital ridges. Lateral line com=
posed of cutaneous mucoducts,  Fins large,

Gewus X, leeLus, Kroy. Body somewhat compressed, higher
than thick. Head larvge ; destitute of scales ; armed with spines
on the snout, preoperculum, and nape. Teeth minute, setaceous
on the jaws, vomner, and palatines, ]Imnchlmh@gﬂg gizx, MTwo dor-
sals, separated ; ventrals of four rays under the pectorals ; rays of
all the fing undivided. On each side from the nape to the caudal fin
4 continuous series of bony shields, running near the dorsals. La-
teral line composed of bony tubercles, Cilinted seales on the sides and
belly, few and scattered; the restof the skin naked, Three specivs,
I hamatus, I. bicornis, I uncinatus.

Gexus X[, Canacaxtuvs, Kroy., DBody higher than in other
genera of the family, greatly compressed, oval. Snout very short,
truncated ; small slender testh on the premaxillaries and mandi-
ble. Branchiostegals six. Preorbitar scale bone armed with a spi-
nous point anteriorly. Two low dorsal fins; short pectoral fing,
with simple rays; ventrals entirely rudimentary; two spinous
anal rays, set apart from the soft portion of the fin. No scales,
but many cutaneous papille. One species, Otaheite,

Gexvs XIL Popaervs, Rich., 1848, Scaleless. Lateral line
of simple cutanecus mucoducts, arched abruptly over the pectorals.
Ventrals of n spine and (wo soft rays; two dorsals approximated ;
rays of all the fins, except the caudal, unbranched ; none free, Vil-
liform bands of subulate teeth on the jaws, vomer, and palatines,
and in hemispherieal tufts on the pharyngeals, also on the tuber-
colar rakers. Tongue smooth. No armature on the preorbitar,
suboperculum, or interoperculum, nor on the eranium or supra-
seapule. 8light unevenness of the skull concealed by the soft
parts. A narrow, thin process projects from above the corner of the
preoperculum ; and the operculum ends in a thin flexille point,
but there is no pungent corner, and the integuments of the cheek
conceal the second preorbitar ns it crosses to the hollow of the
preoperculum. {(ne species has the aspect of Centropomus, another
of Cattus, both are more compressed than Cottus,
Chinn seas.

Gexvus XIIL Asempormorus, Lacip. PHALANGISTA, Bloch.,
Schneid. Many of the characters of Cottus, such as the depressed
head, simple rays, six branchipstegals, but with the body cuirazsed
by n series of large bony scales that extend from the head to the
candal fin, forming a pyramid with many fuces. No vomerine
teeth. Ten species.

Gexvs XIV. Prarycernatys, Bloch. Head very much de-
pressed ; spiny. Body more or less depressed ; elongated ; scaly.
Acute teeth on the palatines. Seven branchiostegals. A spine and
five articulated rays in the ventrals, which are under the middle of
the pectorals, and therefore abdominal in position, and are widely
apart from e¢nch other laterally, owing to the brendth of the pubic
bones. Dorsals contiguous or approximated. Thirty species,

Gexvs XV, Oruicntays, Cuv,  Head depressed, and with the
opereulum very spinous as in Platyeephalus,  Body cuirassed as in
Aspidaphorus.  Femtrals more Fugular, and hli"i.l}g n !l.ﬁ.llult and fuve
saft rays, (Ine species, Japan.

Gexos XV, HemiTeirTERUS, Cov. Twe dorsals, the first one
deeply notehed, Many cutaneous filaments on the uneven head and
mandible. Large peetorals advancing far under the throat; the
lower rays thickened, but none free; ventrals jugular of a spine,
and three soft rays ; rays of all the fins, including the caudal, sim-
ple. Teethon the jaws, vemer, palafine, and pharyngeals in t'l}l’:-
form bands. Tongue smooth, Eranchigstegnls six. Two species.

Gexus XVIL Hemineripotos, Cov. Bomewhat of the aspect
of Clottus, but with the dorsals united, though notched between the
gpinous and soft portions. Teeth on the jaws, vomer, and pala-
tines. 'Two ranges of seales on the sides with soft integument be-
tween them ; scales round, finely demticulated, and rizsing into a
little crest.  Stomach small ; pancreatie czca five,

Gexus XVII. Bewpras, Cuv. Head, serrated crests, and
gpines, nearly ns in Platpeephalus, but not depressed. Ventrala
rather before the pectorals, with five articulated rays and the
usual spine, and as in Scorpena there are villiform bands of teeth

Two species,

terous
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Gexus XXVIL Cooripactyrvs, Rich. ( Voy, of the Sulphur, Classifica-

on the jaws, vomer, and palatines. Dorsals separated, as in Coitus,
Two species.,

Gexvs XIX. BcorrEsE, Linn. Regemble the Ceii in many
particulurs, but are distinguished by their single dorsal. Head
compressed Interally, and teeth on the palatines ns well as on the
vomer and jaws. Head large and very spiny, enveloped generally in
a spongy skin ; pungent or spinous points on the side of the head,
and gill-cover generally on the same bones as in Cottus, and they
vary in size and acuteness with the species. There are besides a
spinous ridge on the second suborbitar, and crests on the top of the
cranium, more or less prominent and acute.  No scales on the head.
Seven branchiostegals, A scaly body. Cutancous filaments de-
pending from various part of the head and flanks, and simple
though jointed rays in the lower part of the pectorals. Eight or
more panereatic ceca ; no air-bladder.  Thirty species,

Genvs XX, SEBASTES, Cuv, Percoids, exeept for the connee-
tion of the suborbitar with the eperculum and tha simple inferior
rays of the pectorals. Seorpene, but for the presence of scales on
the snout, maxillarics, cheeks, and gill-covers, or on mast of these
purts. The head is less armed than that of Scorpana, and the cu-
taneous filaments are absent, or very sparingly present. Transi-
tional species exist, which may be placed in either of these two
genera.  Eighteen species.

Gexus XXI Prenots, Cov. Head compressed and strangely
shaped. Tutaneous filaments on the snout. Preorbitars and pre-
operculum simple. Very long rays in the pectorals, with the mem-
brane deeply notched ; long slender dorsal spines. Teeth on the
jaws and front of the vomer, but none on the palatines, Heven
branchiostegals. Small scales on the body and various parts of the
head, smooth and round (eycloid 7).  Pores on the limbs of the man-
dible. Ventrals with five furking soft rays in addition to the spine.
Three pancreatic cmcs; a pretty large oval air-bladder. Ten
species.

Genus XXII. TeExiaxoros, Cov.  Body extremely compressed.
Diorsal very high, and united to the caudal, from which the anal is
distinet ; ventrals under the base of the pectorals of five soft rays
and one apine. Scales very small. Cutaneous filuments on the orbit,
nostril, and tip of the snout. Spinous points en the turbinals, three
on the orbit, two on the eranial crest, one on the suprascapula, two
on the operculum. Three tecth on the preoperculum, a small one
on the crest of the second suborbitar. Iadisting lines on the pre-
orbitar, and teoth on its edge,

Gexus XXIII Breesias, Cov.  Allied to Scorpena by its com-
pressed head, cheek cuirassed by the suborbitar, palatine teeth,
simple fin-rays, short, and half free in the lower part of the pee-
torals, and cutaneous filaments on the snoat and mandible; but dis-
tinguished from that genus by the fuve branchiostegals and high
dorsal, divided into three unequal lobes like that of Hematripterus :
from the latter genus its compressed head separates it. All the rays
of the fins, ineluding the eandal, unbranched. Obtuse corners on
the preoperculum, and acute turbinal spines, but no other sharp
points on the head.

GeNvs XXIV. Aortorrs, Cav. One of the least armed of the
family, and the second suborbitar does not articulate opposite the

ngle of the preoperculum, but to the upper part of the ascending
limb of that bone. A long single dorsal, with strong spincs ad-
vaneing on the cranium to between the orbits, with its anterior
rays flanked by elevated uneven eranial erests.  Mouth projecting,
small, furnished with scarcely perceptible testh; no teeth on the
palate or tongue. Five branchiostegals, Pectorals low down, the
membrane between the lower rays deeply notched ; ventrals with
n spine and five soft rays ; caudal rays subdivided ; rays of all the
other fing simple. Skin secaleless, smooth, or finely tuberculated,
Stomach siphonal, without a dilatation to distinguish it from the
ewphagus ; ne panereatic ceea ; air-bladder oval, occupying half
the length of the abdomen. This genus and Pafocus seem to link
the Sclerogenide and Gobiide to each other. Four species.

Genvus XXV. ArisTes, Cov. Scorpene, having for their dis-
tinctive character one long epine on the preorbitar, and another
on the preopereulum, which, from the mobility of these bones, can
be raised to & right angle with the long axis of the fish, and become
dangerous weapons. Soft part of the dorsal not saparated from the
spinous portion, but in some species rays are detached from the front,
and form small separate fins. Some have o naked skin like Cotfus,
others are scaly like Scorpeena, and zome hove one or more free
rays under the prct{:ru.l. Cuavier iu}pt. these various forms in one
genus, merely giving the name of Minous to those which have some
detached pectoral rays: subsequent. ichthyologists have made genera
of the groups that were indicated in the Hisoirs des Poissons,
Stomach caeal ; four pancreatic emen; pretty large air-bladder,
gwollen at the extremities, nnd somewhat depressed in the middle.
Eighteen species, of which three are whu]l_'p without scales,

Gexus XXVI Mixous, Cuv., Apines with one free ray under
the pectorals, and thereby allied to—

1848). This genus combines the characters of various Selerogenide ;
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in union with the preorbitar spines of Apistes or Minouws, it has the Acanthop-

hollow cheeks, prominent orbits, tall, slender dorsal spines, fila-
ments of the fins, three free pectoral rays, and ventrals adnate to
the belly, and composed of five soft rays and a spine, all as in Pelor,
It has not, however, the elongated body, depressed head, and hori-
zontally protruding muzzle, nor the vomerine teeth of Pelor, and
of the Seorpmne generally ; it is distinguizhed from Synanceia by
its free pectoral rays, but resembles that genus in general form.
Skin scaleless, Many filaments on the head, mandible, and fins.
{ne apecies,

Gexus XXVIIL Staexorus, Rich. (lib. sapra cit.) Aspect of
Pelor, with a less extraordinary-shaped, though large head, and
three higher rays of the dorsal, advanced to the orbits, but con-
nected ot the Lase by membrane to the remainder of the fin. Only
tue 20ft raye and & spine in the small ventrals, which are under the
base of the pectorals, No pungent points on the bones of the head
and face, which ars clothed with soft, thick, loose integuments.
Bkin of the body destitute of scales, but covered in many parts,
especially along the lateral line, with small cutaneous filaments,
which extend also to the head, pectorals, and dorsal. Pectorals at-
tached differently from those of Symanceia. Teeth on the jaws and
chevron of the vomer; none on the palatines. The second suborbitar,
which traverses the cheek, is o narrow plate that descends from
under the eye to the curve of the preoperculum ; the precrbitar
is subulate with a cartilaginous tip. One species.

Gepus XXIX. PErog, Cuv. Head as it were broken down
above, with prominent orbits approximated to each other. High
and almost isolated dorsal spines. No scales. Bands of fine villiform
teeth on the jaws and front of the vomer ; none on the palatines or
tongue. Two free rays under the pectorals. The large moveable
spine of the preorbitar of Apistes is absent, by which they are
separated from the species of that genus with noked skins, but
there are angular points on the preorbitar, and still more promi-
nent ones on the preoperculum, operculum, suprascapula, and
coracoid. Stomach cmcal ; four thick pancreatic cmen; an nir-
bladder scarcely as big as & pea placed near the pylorus. Seven
species,

GENUS XXX, S8vnancera, Bloch., Schneid. Destitote of spines
on the head, which is mot more compressed than that of many
Corti. Teeth on the jaws, but none on the vomer or palatines ; no free
rays under the pectoral, but the tips of some of the rays project
considerably in some species. Mouth vertical as in Urancscopus, the
mandible being in front when shut; this form of the mouth, five
soft rays in the ventrals, and the want of vomerine teeth, distin-
guish the penus feom Schenopus. Skin scaleless, smooth and slippery.
Eyes in some lnternl, though high on the head; in & asicroblepa
very small, and on the dorsal aspect of the head. Stomach oval,
emeal ; four thick pancreatic caca ; air-bladder simple, small in the
fore part of the abdomen. Twelve species,

Synancidewm (Mill., Acad. Berl. 1839) is Synancein with vome-
rine teeth, 8. trachynis (Rich.) is an Australian species.

Gexus XXXI. Arvoactis, Schleg. Intermediate among the
Cotti, Synanceia, Apistes, and Agriopi, resembling Cottus in denti-
tion and in its ventrals, with two goft rays and one gpine; Synanceia
in the want of armature of the head and general physiognomy ;
Apistes in the compressed head and shape of the dorsal; and some
Agriopi in its skin being studded with bristles springing from small
tubercles, Two species.

Gexus XXXIIL MoxocexTRIS, Lacép. Very different in aspect
from the other members of the family, but baving the distinguishing
eharacter of the group in the suborbitar crossing the cheek to the
preoperculum. Body thick and short, cuirassed by enormous rough
angular and keeled scales.  Four or five thick spines not connected
with membrane form an anterior dorsal ; ventrals having one enor-
mous spine, and a few small, almost invisible rays im its axilla;
Face bulging. Villiform teeth on the jaws and palatines ; none on
the vomer. Eight branchiostegals. Soft dorsal and anal opposite,
and far back. One species.

Gexus XXXIIL TracaicuTHys, Shaw. (Hoplostethus, Cav. ;
Hist. des Poiss. iv., 470, and iii., 229.) Form oval, to which the
tail behind the anal is to be added. Face very convex ; mouth termi-
nal, descending obliquely. Eye very large. Top of the head and
cheeks cellular, from the prominence of branching bony crests,
which on the cheeks radinte from the suborbitars, Operculum and
disk of the preoperculum strinted ; a spine from the angle of the
latter ; o small spine terminating a ridge on the upper part of the
operculum ; & fiat rough spine on the suprascapula, and one on the
mastoid, One dorsal; ventrals under the pectorals of siz soft
rays and a spine ; the soft rays of all the fins branched. Belly ser-
rated Lehind the ventrals. Caudal deeply forked. Two specics.

Gesus XXXIV. Cuinus, Stel. Pretty long compressed scaly
fishes, with o small unarmed hend. Scales ciliated. Cheek traversed
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by the second suborbitar, as in the other Sclerogenider; distinguished
by having several (generally five) lateral lines at various heights,
Mouth small. Dorsal nearly even, extending all along the back ; its
spinous rays slender; ventrals of five rays and a spine, No pan-
creatic caca. Frequently o tufted filament on the eye-brows. Ten
speeies.  Paeific.

The genus Sticheus of Reinhardt (Ouersige over det Kongelige,
Dianske, Vid. Sels, &ke., 1835-6) should come in here, but we have
not at present access to Reinhoardt's paper.

SCLENOIDS.

Several genera have been removed from this family as it
was presented in the Histoire des Poissons, particularly the
groups which have a lateral line broken or interrupted
under the distal end of the dorsal fin. These form the
Ctenoid Labroids in the order of Pharyngognaths already
treated of. We have also associated the genera that have
fewer branchiostegals than seven with the Theraponide,
and Cheilodactylus with the Polynemide. These being
removed, the remainder present a more perfect family
aspect.

TABLE OF GENERA.

Twa doraals, or one dorsal deeply notehed,
No mandibular barbels,
XNo strong canines.
Denticulated préopercula.
No Iﬂ:rpt smooth rounded teeth.
Enout convex, bulging.
ScrENA, CorviNa, LElosTOMUS, JORNIDS,
Bnout not eonvex nor high and rounded.
Liarimus, LEPIPTERUS.
Large pavement-like tecth on the jaws,
Borinia, Coxonox,
Prmpercula not denticulated,
Nennrs, ELEGINUS.
Strong eaniné teeth,
OToOLITHUS, ANCYLODON,
One or mors mandibular barbels,
Umprina, Loscaunus, Pogonias, MicRoPOGON.
One doreal Mfy.
HemuLox, PrIsTIPOMA, DIAGRAMMA.

Fig. 100,
Corvina Richardsonii,

This woodcut represents a frosh-water Corvina, common
in Lake Huron. We have, however, some suspicion of its
belonging more properly to the Theraponide than to the
Seienidee, notwithstanding Cuvier's weighty authority, It
has only six branchiostegals, i

Many members of this family have curions air-bladders
with fringe-like appendages. The subjoined woodeuts re-
present that of Corvina acoupa, and of Pogonias chronmis.
One of the most remarkable of the Sci@ne is the aguila,
called Umbring by the Romans, and held in high esteem
in the Mediterranean even at the present day. It is very
rare on the Dritish coasts. D Patrick Neill records one
instance of its capture off Ugea in Northmavine, Shet-
land, in November 1819. When first seen, it caught
the attention of the fishermen by its endeavours to elude
the pursuit of a seal. It measured five feet four inches,
and when lifted into the boat made its usual ¥ purring

sound.”  Mr Yarrell mentions some subsequent instances
of its being taken on the Northumber-
land and Kentish coasts. It is much
morg common in the Mediterranean,
and Paul Jovius says that many were
taken at the mouth of rivers in the
Roman states, along with Sturgeons.
They swim in troops, and are said to
utter at times a low bellowing sound.
On one oceasion, the fishermen, guided
by this sound, dropt their net with such
success as to secure twenty fine fish
at a single cast. Thenoisemay be heard
from the depth of twenty fathoms, and
is often very perceptible when the ear
is placed upon the gunwale of the boat.
Its tone seems to vary, as some have
compared it to a dull buzzing, others
to a sharp whistle, Some fishermen
allege that the males alone are musical
during spawning time, and that it is
quite possible to capture them without
any bait, merely by imitating this pe-
culiar sound. One alluded to by Cu-
vier as having been entangled in a net spread along the
shore at Dieppe, was at first found sleeping ; but on being

handled it

roused itself -
)

;;)

Fig. 100.

Air-bladder,
Corving acoupa.

and with such
violence, as
to precipitate
the fisher-
man into the
water, and
force him to
call for as-
sistance be-
fore he eould
become its
master. High,
though  of
course  ima-
ginary  vir-
tues, were
formerly at-
tributed to
the stomes
which occur
in the ear of
this, as of
other osseous
fishes. They
Were worn an
the neck, set
in gold ; and
Belon says they were called colic-stones, being renowned for
the cure, and even prevention of that complaint. It was
necessary, however, that they should be received as a gift,—
such as were purchased being found to lose their virtue.
The Pogonias grow to a great size, some of them
weighing occasionally above a hundred pounds, and the
singular sounds uttered by them have gained them the
vulgar name of Drums. Mr John White, an American
licutenant, who (in 1824) published 4 Voyage to the China
Seas, relates, that being at the mouth of the River Cambodia,
himself and crew were greatly astonished by certain extra-
ordinary sounds, which were heard from around and beneath
the vessel. They resembled a combination of the bass of
an organ, the sound of bells, and the guttural cries of a
large frog, with certain tones which the imagination might
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Air-bladder, Pogonias chromis,
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Classifiea- attribute to a gigantic harp. It might almost have been said

that the vessel trembled at those uncertain sounds. For

Acanthop- ¢,me time they increased, and finally formed a loud and

te : =
Fi:::: universal chorus, the entire length of the vessel, and on
5 ; either side. In proportion as they ascended the river the

mysterious sounds diminished, and finally altogether ceased.
The interpreter gave the information that they were pro-
duced by a troop of fishes of a flattened oval form, which
possess the faculty of adhering firmly to various bodies by
their mouths. A similar phenomenon was noticed by the
illustrious Humboldt in the South Seas, although he was
unable at the time to divine the canse. It wonld, as Cuvier
has remarked, be an object of curious research to discover
by what organ these sounds are produced. Lientenant
White need not have left his own country to become
acquainted with the loud noises produced by the  Drums”
or * Grunts,” as FPagonias chromis is named in the United
States.  This fish, or a species similar to it in appearance
and habits, abounds in the winter and spring on the coasts
of Georgia and Florida, and drums so lowdly on the bot-
toms of vessels that anchor there, as utterly to deprive the
sailors of sleep, until several nights' use has accustomed
them to the loud and disagreeable noise. The sound is
better expressed by the word drumming than by any other,
and is accompanied by a tremulous motion of the vessel.
We caught several of the fish, and found them excellent
fond, but their tails were rejected as being full of parasitic
Jilaria. It appeared tous that the uneasiness produced by
these parasites might cause the fish to beat their tails against
the bottom of the vessel, and that many individuals were
emploved in keeping up the sound which continued without
the slightest intermission all the night through. The teeth
of Plectropoma dentex
have been shown by fig.
60. Fig. 103 repre-
sents a Scimnoid of the
group having a single
dorsal fin. This group
corresponds in external
appearance with the Per-
coids that have a single
dorsal, being seemingly as much allied to them as to the
typical Sciznoids with the two dorsals, and differing from
the analogous Percoids chiefly by the presence of teeth on
the roof the mouth, and a few pores on the mandible. The
latter character, however, exists in some Percoids also.

Fig. 106k
Thagramma oricntalé.

Fauiny VIIIL.—3CLENIDE.

{Les Seimmoides, Cuv.) With many of the exterior characters of
the Percoides, such as a upiﬂnus oF denticulated operculum, & vari-
ously armed preoperculum, sealy body, a simple or double dorsal,
or one deeplr notched, and the same varietics in the combination
of these characters, they have more or less of a peculiar family
physiognomy, and differ from the Percoids in having no teeth on
the vomar or palatines, The bones of the head and face are often
full of muciferous cells or hollows, with external porous openings ;
and the face and snout are frequently gibbous. The vertical fins
and parts of the head are occasionally scaly. Scales etensid, gene-
rally obliquely ranged. In their internal anatomy there is more
variety than in the Percoids, and their sir-bladders especially have
branehing appendages in many geners. The diagnostic characters
are,—denticulations or spines on the opercular pieces; checks not
cuirassed by the suborbitar ; mouth little protractile; vomer and
palatines toothless; seven bramchicstegals,

(a.) Two dorsals, or one deeply notohed.

Grxus [L Borexs, Cuv. Head convex, with eellalar bones, Two
dorsals, or one dorsal deeply notched, and the soft part much longer
than the spinous one; a shortanal. Preoperculum denticulated ;
operculum ending in points. Seven branchiostegals, Otolites larger
than in most fishes, and the air-bladders large and complicated.
The proper Science have feeble apines in the anal, and are destitute
of canines and barbels. Stomach cweal; ten pancreatic cwea or
more. Four specics,

Gexus II. OroLiTios, Cuv.  Seene also with feeble anal spines
and no barbels, but having long curved testh or canines among the
others. Air-bladder having a horn-like projection on each side in
front; four pancreatic emca.  Eighteen species,

Gexvs I11, AxcvLopos, Cuv, Molithes with a very short Bmout,
excessively long canines, and a pointed tail. Two species.

Gexvs IV, Corvixna, Cuv. Seiene with wholly villiform testh
and no barbels, but differing from Sciena and Otolithus in the
great size of the second anal spine, Nineteen species.

Gexus V. Jonwivs, Bloch. Considered by Cuvier to be like
Corvina and Oeolithus, o subdivision of Seiomea, and distinguished
chiefly by the second anal spine being weak and shorter than the
soft rays of that fin. KEightean species,

Genvs VI, Lemwsrosus, Cuv.  Johnii in having a small anal
spinge or feeble denticulations in the preoperculum ; but the teeth
of the jaws so fine as to be with great difficulty seen; pharyngeal
teeth pavement-like. Scales ciliated. Horns of the uir-h{addar
smaller and more slender than in ttolithur, Two species.

GexUs VI Lagimus, Cuv.  One of several anomalous Scirenoid
forms, which have characters different from those of the foregoing
groups, Two dorsals. Villiform teeth. Forehead not arched ; snout
short; preoperculum slightly denticulated. Stomach caeal, narrow;
eleven pancreatic ceen; air-bladder large, simple., Two species.

Gexus VIIL Nepris, Cuv. Scimnoids with two dorsals.  Villi-
form teeth. Profile nearly straight ; snout short ; mandible ascend-
ing. Limb of the preoperculum membranous, and merely striated,
and the fins all more or less sealy.  One species.

Gexus IX. Lepierrenus, Cov.  Scimnoids with villiform teeth,
prolonged snout, profile rather concave, and very scaly vertical
fins. One species.

GeExos X. Boniora. Cav.
the jaws. One species,

Gexvs Xl Cosopox, Cuv., Secienoids distinguished from the
others by having a row of conical teeth on the two jaws. Omne
Bpecies,

Gewvs XII. ELearxus, Cov, Scienoids with an entire pre-
operculum. Mouth small. Anal long, Two short eonical horns in
the fore part of the air-bladder. ‘Three species.

Gexvs XIIL. Eques, Bloch, Resemble Sciena, Corvina, Johnius,
in their convex snout, scaly throughout, like the rest of the
head ; in the mucous pores and Piu of the lower jl.“"; in the up-
per jaw being able to retire under the edge of the preorbitar;
in the length of the second dorsal, and the shortness of the anal,
both of them sealy as well as much of the caudal. Teeth villiform,
and not elongated like those.of the Chatodons. In Eques the body
is compressed, and by the convexity of the nape assumes a cunei-
form outline. Branchiostegnls seven. Faint crenatures on the pre-
opereulum; the bony frame of the operculum ends in two flat points.
The first dorsal is high and peaked with mostly flexible rays; second
dorgal low and long ; candal rhomboidal ; ventrals longer than the
peetorals. A small membrane in front of the snout, with a pit on
each sids between it and the high preorbitar. Asmall pore beneath
the mandible on each side of the median line. A large silvéry air-
bladder ; emeal stomach ; four pancreatic caea. Three species,

Gexus XIV, UspriNa, Cuv, Secimnoids having one barbel un-
der the mandibular symphysis. Thirtesn species.

Gexvs XV. Loxcauoeus, Cav., Bloch. Umbrine with two
mandibular barbels and a pointed caudal, Two species.

Gexvs XVI. PoGoxias, Lacap. Umbrine with many small man-
dibular barbels. Lower pharyngeal testh and middle upper ones
large like those of Labrus, Two species.

Gexvs XVIL MicRorocow, Lacép. Scimnoids with a prominent
nape like Corvina, Moderate-sized anal spine, and very emall and
numerous barbels. Distinct denticulations on the ascending limb of
the preoperculum, those at the angle being larger ; operculum end-
ing in two flat points. Membrane at the end of the snout four-lobed,
Mouth mnderntel}r |:|"|:||rr|.|:_:l.'|:|-r-_'l prety broad bands of villiform
teeth; pharyngeal teeth villiform, the middle ones being larger,
with obtuse summits. Under the mandible at the symphyses two
large pores mnd theee small ones; three or four little barbels
attached to the limb of the mandible. Seales slightly rough and
obligue as in the Scimnoids in general. Dorsal spines not very
gtrong ; slender ventral spine, and the anal spine shorter than the
soft rays ; caudal nearly even at the end. Three species, America.

Corvine with smooth blunt teeth on

(b.) A single dorsal; preoperculum always dentioulnted.

Gexus XVIIL Heuvron, Cuv,
teriorly, somewhat compressed. Profile descending almost in =
straight line, and forming asnout that projects tolerably. Preor-
bitar large, but not denticulated, covered with skin and scales,
joining the cheek as in the Seiene in general, and forming a ledge
under which the moderately protractile upper jaw retires. Lips
fleshy. Mandible urticalated under the eye, having an oval pit

Body oblong, pretty high an-
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under the symphysis, and two small pores in advanee of it. Villi-
form teeth on the jaws, with some bigger than the restin the outer
row (but much less so than in Denter, which, moreover, has an en-
tire preopereu!um}, Opereulum ending in two flat obtuse angular
projections, which do not show through the membrane; and the gill-
cover is sometimes quite rounded. Falate without teeth; tongue
smooth and free. Seven branchiostegals, the last three slender. No
denticulations on the suproscapula. A triangular scaly appendage
in the axilla of the ventrals; dorsal moederately notched ; caudal
forked, and covered with small scales like those on the soft parts of
the dorsal and anal. Scales of the body large, finely ctenoid ; none
on the lips or snout befors the eyes. Stomach cieeal, small, and
pointed ; seven puncreatic cica; a long simple air-bladder. Four-
teen species,

GeExos XIX., PrisTiroMa, Cuv, Resembling Hemulon in most
characters, and in the mandibular pores, but having a more bulging
snout, smaller mouth, less moveable mandible, and no scales on the
dorsal or anal. Operculum ending in a smooth point, hidden under
the skin. Villiform teeth, with the exterior row generally stronger.
(Distinguished from Diagramme by the latter baving four or six
large pores on the mandible, and from Eobotes by the presence of
mandibular pores and of seven branchiostegals.) Forty species.

GeNCE XX, DiscRAMMA, Cuv. Wants the symphysial pit on
the mandible, which exists in Pristipoma, but has the two small
pores, and in addition, two large pores on each limb of the bone.
Fins as in Pristipoma, together with the denticulated preoperculum,
and the operculum destitute of o spine, Twenty-two species.

Gexus XKL Prrioxonus, Jenyos. Aspect of Serranus, but
without the palatine and vomerine teeth. It enters the group of
Hemulon, Pristipoma, and Nagramma, from all of which it is dis-
tinguished by the want of pores ander the mandibular symphysis,

Genvs XXIL PrisriroMoipes, Bleek.  Single, undivided,
dorsal fin. Branchiostegals seven. Dorsal and anal without scales ;
eaudal sealy. No conspicuous mandibular pores. Lateral jaw teeth
aniserial; anterior ones pluriserial; the internal ones minute and
setnceous ; the externnl row formed of two to four larger conieal
canines. Preoperculum denticulated. Sumatra.

GeENvs XXI1I. CHEILOTREMA, Tschudi. Upper lip protractile,
with eight pores. Mandible with five pores.  Operculum toothed ;
preolmrculum ha\ring twWo :lju-imu, Pera.

SPAROIDS.

The Histoire des Poissons contains the following table
of the genera :(—

TABLE OF GENERA.

Teeth in part conical or molar.
Cheeks scaly.
Bancus, CHARAX, CHRYSOPHEYS, PAGRUS, PAGELLUS,
DENTEX, PENTAFUS.
Cheeks scaleless,
LETHRINUS.
Teeth wholly villiform.
CANTHARUS,
Trenchant teeth, no molars.
Box, OBLATA, SCATHARUR, CREXIDENS.

By their dentition they muay be arranged in tribes in the follow=
ing order :—

TeipE L —Round molars and trenchant front teerh.
SarogvUs, CHABRAX, CHRYZOPHEYS, PAGRUS, PAGELLUS.

TriBE IL=—Conical teeth with canines,
LeTnrixus, DEXTEX, PENTAPUS,

TrIBE III.— Peeth all villiform.
CANTHARUS,

Trine IV.—Trenchant jow fecth, with or without williform
Bands,

Box, OBLATA.

The Sargi in general feed on shells and the smaller
Crustacea, which they easily crush with their molar teeth,
but Cuvier found fuci in the stomachs of some brought
from the Red Sea and the Atlantic. Elian and Oppian
inform us that the male is polygamous, and fights with great
fury with his own sex for the possession of many females.
The same authors atribute to it a feeling still more extra-
ordinary,—a lively passion for goats, which it exhibits by
always swimming with great rapidity towards those animals,
and indulging in playful gambols before them. So blind
was this passion, that a fisherman (it was so alleged) might

catch as many as he pleased by disguising himself with the
skin and horns of a goat, and scattering in the water flour
steeped in goats’ broth.

The best-known species inhabits the Mediterranean. It
is the 8. Rondeletii of Cuv. The American shores pro-
duce several others, one of which (8. ovis) is called the
Sheep's-head by the Americans, Dr Mitchell speaks in the
most enlogistic terms of the superexcellence of its flesh, and
of the high esteem in which it is held at the tables of New
York. It yields in his opinion to few fishes, and is worthy
of being served at the most sumptuous entertainments.
The price varies from a dollar to a dollar and a half for a
middle-sized individual, and above that size the price ranges
even =0 high as from L. to L.7 sterling. They sometimes
weigh from 14 to 15 Ibs.  The fishery of this species forms
an object of importance along the coasts of the state of
New York. It approaches those of Long Island in the hot
season from the month of June till the middle of Septem-
ber, after which it seems to seek retirement in the deep
abysses of the ocean. As they swim in troops, they may
be advantageounsly fished for with the net, and many hun-
dreds are sometimes taken at a single cast.  With the great
nets uged at Hayner Town, and the two islands, thousands
are drawn ashore. They are immediately packed in ice,
and despatched during the cool of the night to the markets
of New York. It is difficult to take the Sheep's-head with
a ling, because it contrives to snap the very hooks asunder
with its cutting tecth.

The species of Chrysopliris are numerouns, and extended
through many seas. Those of the Mediterranean are only
two in number, and are called Danrades by the French,
no doubt from the Latin Aurata, a term applied to them
by ancient authors. The Greeks named them Chrysophris,
which signifies golden eye-brow, in allusion to the brilliant
spot of gold which the common species bears between its
eyes., That the Aurata of the Latins was identical with
the Chrysophris of the Greeks, may be inferred from a
passage in Pliny, which is obviously borrowed from Aris-
totle, and where the former word is used as the translation
of the latter. According to Columella, the Aurata was
among the number of the fishes brought up by the Romans
in their vivaria ; and the inventor of these vivaria, one Ser-
gius Orata, is supposed to have derived his surname from the
fish in question. /Elian tells us that the Chrysophris is the
most timid of all fishes, and that branches of poplars planted
in the sand so terrified a party of these fishes which had been
carried upwards by the flood, that in the succeeding reflux
they did not dare to pass the poplars, but allowed themselves
to be taken by the hand. The Chrysoplris aurata, or Gilt-
head, seldom quits the vieinity of the shore, and grows ex-
tremely fat in the salt ponds.  We owe to Duhamel what-
ever information we possess rezarding its habits, The fish-
ermen informed that author that it agitates the sand forcibly
with its tail, so as to discover the shell-fish which may lie
beneath concealed. It is extremely fond of mussels, and its
near presence is sometimes ascertained by the noise which

Fig. 104,

Crenidens tephraops.

it makes while breaking their shells with its teeth. It greatly
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dreads cold, and many were ohserved to perish during the
severe winter of 1766. The Gilt-head is a British species,
but of extremely rare occurrence.

The Dentex vulgaris, a fish of a silvery hue, shaded into
blue upon the back, with reddish pectoral fins, and some-
times attaining to the weight of 20 Ibs., has occurred upon
the Sussex coast. The specimen figured by Donovan
(pl. 73) was obtained in Billingsgate market.

Fig. 31 represents a scale of Lethrinus cynocheilus, arrﬂ
may give some idea of the general character of a Sparoid
scale, alluded to in the table of genera at the bottom of the

page.

Faumiry IX.—SPARID.E.

Eparoid scales; a large elongated seale in the axilla of the pee-
toral. Gill-cover shining, without proper spines or denticalations,
Maxilla capable of being received in part under the preorbitar
geale bone, which is generally high. Spinous rays of the dorsal
and anal fing bare, mostly lodging ina furrow ; pectoral and ventral
fing sharp pointed ; candal fin notehed in an angle at the end. The
Bparcid scales are generally thin, broader than long, and the centre
of growth is near the posterior border, the lines being parallel to
the anterior border, and becoming straight laterally. Their pecu-
line structure is deseribed more fully in Agass. Poies, Foas. i, p. BG,
and inTroschel's Arch. for 1849, p. 382, Snout not projecting nor
protractile, destitute of palatine teeth, and distinguished from the
Scimnoids by the want of any denticulations or armature of the
gill-covers, and of cavernous or cellular structure in the cranium ;
from the Chetodontide, by the want of scales on the vertical fins ;
and by the size and nature of the scales from the Seomleride
{ Hist. des Poissons). Branchiostegals generally six, sometimes five,
rarely seven.

(a.) Round molar tecth, with trenchant or conical front ones,

Gexvs [. Sanous, Cov. Several rows of molars ; incisoriul front
teeth. Cheek scaly, Sixteen species,

Genos [[, Coanax, Risso. One row of very small molars al-
mast granalar ; incisorial front teeth. Cheek eealy.

Genvs I, Curvsoraeys, Cuv. Several rows of rounded
molars ; front teeth conienl. Cheek sealy, Twenty-four species,

Gexvs IV, Pagrus, Cuv. Rounded molars in two rows; front
teath eonical, with a villiform eard-like band behind them. Cheek
gcaly. Fifteen species.

Gexus V. PageLLos, Cav. Two or more rows of rounded molars ;
front teeth villiform. Cheek scaly. Twelvespecies,

(b.) Tecth conical, with larger oncs, or canines.

Gexvs VI Leranisus, Cuv.  Teeth villiform, mixed with long
curved ones, and occasionally one or two rounded molars. Cheek
naked (without scales). Twenty-esight species.

Gexus VII. DENTEX, Cuv. At least four large canines among
villiform or eard-like teeth. Cheek sealy.  Thirty species,

Gexus VIIL Pextares, Cuv. Cheek sealy. Teeth villiform,
with only two canines ; mouth small. Caudal more scaly than in
Dentez.  Eight species,

(e.) Teeth all villiform.

Gexvs IX. CavTHARUE, Cuv. Yilliform teeth, the exterior ones
stronger. Twelve species,

(d.) Trenchant teeth without molars, sometimes accompanied
by villiform bands, sometimes without them ; no rounded
molars.

Gexus X. Box, Cuv. A single row of thin vertical teeth notched
or erenated on the edge. Six species.

Genvs XI. Oprata; Cuv. Crenated cutting tecth as in Doz,
with o villiform band behind them, Two species.

Genpg XII. Boxaopox, Guich. Dody elongated, roundish,
coverad with small scales. Snout short ; mouth small, not protrac-
tile. No teeth whatever. Opercular bones not denticulated nor
serrated. Eyes large. Dorsals two, with many free spines between
them ; ventral fins minute, situated on the thorax. Branchial open-
ings wide ; branchiostegals six. Valparaiso.

Gexus XIII. Scatoarus, Cuv. Cutting teeth not erenated in
n single row. One species.

Gexus XIV. CREXIDENS, Cuv. (Girella, Gray; Melanichihys,

| Schleg. Fauna Jap.) Oval gealy fishes, with a nearly even doreal

having many spinous rays, Convex profile; terminal small mouth

and head wholly unarmed. Ventrals consisting of a spine and five
soft rays under the pectorals, Seales ctenoid, in some covering all
the head except the disk of the preoperculum, mandible, and lips,
in other species have more or most of the opercular picces sealeless ;
narrow vertical bands of scales exist on the fins in some species,
but are easily deciduous. Teeth compressed, curved, crenated with
three or more disks, rarely entire, forming two rows on the jaws,
and separated by a furrow from an interior band of minute teeth
appearing to be granular, but when examined with o lens showing
the same forms with the exterior older ones which they are des-
tined to succerd, Vomer and palate generally toothless. In C.
simplex, a species with entire incisorial teeth, the vomer is furnished
with o pateh of minute teeth invisible to the naked eye, and therse
is a similar plate on the front of the palatines. Pharyngeal teeth
small, short, subulate, and densely crowded. Bramchiostegals six.
Bix species,

M.ENOLIDS.

This family is distinguished from the Sparoids by the
protractility of the mouth, and by a greater thickness of the
face and of the body generally. The Mediterranean species
were known to the ancients, and their Greek name is La-
tinized by Pliny to Mena, and adopted by Cuvier as a
generic term.  They are mostly small fishes, despised by
the ancients, and held in no great esteem now.

¢ Fuisse gerres nut inutiles menas,

Odor impudicus urcei fatebatur.”
MARTIAL,

The following table of the genera is from the Histoire
des Poissons, the source from which our observations gene-
rally are drawn:—

TABLE OF GENERA.

MeENiDES. Form sparoid, but having oceasionally teeth on the
palate, or denticulations on the preoperculum.  Mouth in all cascs
very protractile.

No realer on the dorsal jin.
M.ENA, EMARIE,

Sealy dorsal,
Cxs1o, GERRES.

The other genera are characterized by ichthyologists who
have written subsequently to the publication of the volume
of the Histaire des Poissons, which contains the Menide,
The genus Emmelichthys is one of those which combines

Fig. 105,
Emmelichthys nitidies

Seale of Emmelichthys nitidus,

the characters of several groups. It has much affinity to
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Casia, but differs in having seven branchiostegals, a deeply
and widely notched dorsal, approaching more nearly to two
dorsals than Gerres, scaly sheaths to the vertical fins of a
different character from the scales that invest the fins in
these two genera; and the snout, gill-covers, ani r!mxi]v
laries more strongly and more completely scaly. It is not
without a resemblance to several of the genera assembled
under the head of Theraponide. To Glawcosoma it ap-
proaches in the extent of scaliness of the head and fins,
but differs greatly in aspect, dentition, branchiostegals, and
especially in its protractile mouth. From the typical Per-
eeide, with which it agrees in having seven gill rays, it
is kept distinct by its unarmed head ; the want of mandi-
bular pores will not allow it to associate with Hemulon, Pris-
tipoma, or Diagramma ; and it bears little resemblance in
its sparoid scales to the obligue-scaled typical Scienide,
from which also its elongated face distinguishes it. The
want of teeth is a character which it has in common with
Bozaodon and Macguaria, but the latter has only five bran-
chiostegals. It is a genus recently discovered in the Japa-
nese and Australian seas. Fig. 18 shows the protractile
mouth of Emmelichthys nitidus, with the scales on the
maxilla; Fig. 103 gives a figure of the entire fish, and Fig.
106 represents one of the scales.

Concerning the Psevpocnroying we have almost no-
thing to say. The genera are not described in the Histoire
des Poissons, and but little is contained in the Regne Ani-
mal concerning them. Indeed, a brief notice of the names
of the genera composing the family given in the drchiven

ir Naturgeschichte, is our only authority for introducing it
here. In the Regne Animal, Flesiops and Cichlops were
placed among the Labroids, but M. Valenciennes states, in
1839, that fnl'ing studied at Leyden the fish sent from
Java, by Kuhl and Van Hasselt, he was convinced that the
Plesiops and Cirvhipteri of these naturalists could not re-
main in the Labroid family. Willughby had already no-
ticed the existence of two small pancreatic caea in Chromis
(Sparus ehromis, Linn.) ; and M. Valenciennes finds it to
agree so nearly with Plesiops, as not to be generically dis-
tinct. Their teeth, the interrupted lateral line, constitution
of their scales, and the filaments of the spinous dorsal rays
are alike in both. Cuvier, in stating that the Chromides
had no pancreatic caeca, had in view the Bolti or Labrus
niloticus, which, in fact, wants these organs. In conclu-
sion, M. Valenciennes is inclined to place the generain
question with the Glyphysodons and their allies. Miiller,
finding a coalesced pharyngeal in Chromis, has introduced
it as the type of a family among the Pharyngognathi, re-
ferring the Pseudochromide to the Acanthopter:.

Faminy X.—MENIDE.

Le¢s Menides, Cuv. Distinguished from the Sparide, which they
resemble, by the protractility of the mouth. Villiform teeth on the
jaws more or less short. Premaxillary pedicels long, admitting of
the body of the bone being thrust out horizontally when the man-
dible is long in proportion, but when that bone is abbreviated then
downwards., Some genera want teeth on the palate, others have
small ones on the vomer, DBody scaly. Ventrals situated under the
pectorals ; dorsal furnished with very fine scales. Stomach of mo-
derate gize ; pancreatic caeca varying from four to seven ; air-blad-
der large, simple, and rounded anteriorly, divided for the most part
inta two pointed lobes posteriorly.

GExus [. Mexa, Cov. Aspect of a Sparoid, but occasionally
having teeth on the palate, and o denticulated preoperculum. Mouth
invariably very protractile. Four species.

Gexvus I1. Smaris, Cuv. No ecales on the dorsal. Palate tocth-
less. General form of Mena, Ten species,

Genus LI, Cxsio, Cuv. Mouth but little protractile. Dorsal
far back, and in & great part covered with seales, General shape
inclining to fusiform. Twelve species.

Gexus IV. GERrEs, Cuv. Mouth very protractile, descending
when thrust out. Dorsal capable of being concealed in a basal scaly
sheath. Small villiform teeth on the jaws, none on the palate, Pre-
operculum finely denticulated. DBody compressed, elevated. Scales

large, deciduous. Ventrals under the anterior third of the pectorals,
Twenty species,

Gexvs V. EMmeLicatnys, Rich. (Erythrichthys, Schleg.)
Form of the body that of Smaris or Caesio.  Dorsal more deeply
notched than that of Gerres, the last two or three spinous rays being
almost detached. Very slender setaceous pharyngeal teeth ; none
on the mouth, Jaws moderately protractile directly forwards, Head
and body, and bases of the vertical fins, scaly. Scales ctencid, No
spines on the head. Preoperculum and suboperculum very minutely
crenulated. Suprascapula irregularly dentate. Branchiostegals
seven, Two species,

Gexvs VI. Dirresa, Schleg., Jaw teeth minute, pluriserial,
with a few conical ones in front; no vomerine or palatine teeth,
Znout a horizontal protractile tube. Opereular pieces and suborbi=
tar scale bones not denticulated, Dorsal single, low ; anal and
genital apertures apart; anal fin having three spines and numerous
simple rays. Branchiostegals six,

Gexvs VIL. DirrERvoonoTus, Bleek. No teeth on the maxil-
laries, vomer, or palatines. Opercular bones not denticulated, thers
being a gingle flat spine on the operculum only. A horizontally pro-
tractile tubular mouth, Dorsal fins two, remote, not sealy, Cheeks
gcaly. Branchiostegals seven. Macassar.

Gexvus VIII. Arooexorpes, Bleek, Setaceous maxillary teeth ;
no teeth on the vomer or palatines. Operculir bones not toothed ;
no opercular spine.  Mouth little protractile. Dorsal two, remote,
not scaly. Eranchiostepals six. Macassar,

Genvs IX. MENDosoMa, Uuich. Bodyoblong,sompressed, sealy,
with the aspect of Mana. Hend small ; mouth protractile, with a
very small opening; many conical teeth mear the premaxillary
symphysis only, none on the mandible or vomer. Dorsals two, son-
tiguous, or one fin notched to its base. Ventrals thoracie, destitute
of the long acute scales. Branchiostegals six. Valparaiso.

Gexus X. Pextarnion, Bleek, Dorsal solitary. Mouth pre-
tractile downwards; teeth on the jaws only. Spinous apal rays
five. Branthiml.u}gal; six. DBatavia.

GeExus XI. VELIFER, Schleg, Near Ceesic and Gerres.  Body
very high and compressed. Dorsal and anal fins excessively large,
and supported by soft, thick, unjointed rays. Japan,

Gexus XII. AcuanxEes, Mill. and Troseh. Distinguished among
the Menide by the interrupted lateral line. Teeth on the jaws
card-like ; no palatine testh. Protrosive mouth. Five branchioste-
gals. Dorsal deeply notched ; dissevered pharyngeals. No arma-
ture on the gill-cover or properculum ; no ascessory gills,

GExus XIII. APHAREUS, Cuv., A genus of uncertain affinities,
and placed by the authors of the Histoire des Poirsons, after the
Menider, merely bécause no more fitking position occurred to them,
They were acquainted only with a dried specimen which seemed to
have some resemblance to Cesio, but differed from it in baving an
obtuse gill-cover and large mouth with an elevated ray at the ends
of the dorsal and anal fins. A very narrow band of villiform tecth
on the jaws. Palate smooth, but the vomer projecting and produc-
ing two rounded emineness. No scales on the forehead, the lips, or
jaws; but the cheeks, gill-cover, and top of the head scaly. Seven
branehiostepals. Suprascapula dentieulated. Ventrals attached a
little behind the base of the pectorals. One species.

Gexsus X1V. CumrorTERUS, Schleg. Comes nigh to Aphareus
in habit, but is furnished with vomerine teeth, and possesses four
branchiostegals,

Faminy XL—PSEUDOCHROMIDE, Mill. and Trosch.

Sealy fishes. Dorzal fin long. Jaw and palatine teeth; no ar-
mature of the opercular bones; interrupted lateral line ; double
under pharyngeals and hackle-formed pharyngeal teeth. Six bran-
chiostegals ; pectinated accessory gills,

Gexvs I Cicnrors.  Mill.and Trosch, Generic characters of
Pseudochromis, only the card-like (or hackle-formed) teeth of the
palatines are wanting ; there is a row of vomerine teeth, The sto-
mach is caenl, the coecal part short ; pancreatic emca absent; swim-
bladder simple.

Gexus II. Prestors, Cav.  Aspect of Chromis, Eyes approxi-
mated. Ventrals very long.

Genus III. Psevpocuaeomis. Ripp.

LABYRINTHIBRANCHS.

The peculiar structure of the pharyngeals in this family,
by \1'hir_'|}| a quantity of water can be retained in their com-
plicated folds, is compared by Cuvier to the leaflets of a
camel’s paunch. The apparatus is covered by convex gill-
covers that fit closely to the shoulders; so that even when
the fish is out of the water the inclosed liquid cannot eva-
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Classifica- porate guickly, but remains falling drop by drop on the
tion—  franchie, and keeping them sufficiently moist to carry on

Acanthop- the oxygenation of the blood.

L1%:}
Fishes.

- Appearance,

In conformity with this
specialty in the form of these organs, is the known habit of
all the members of the family whose mode of life has been
ascertained of issuing at times from the rivers and ponds,
and travelling overland to considerable distances. We have
mentioned in a preceding page the habit of the Siluroid
Doras of ravelling in bands from one pond to another as
they dry up in succession by the heat of the sun, but they
do not possess any peculiar branchial reservoir like the
Labyrinthibranchs, or Anabasidee, as this family is often
called.

The roundness of the sides of the head caused by the
convexity of the gill-covers, and the breadth necessary for
lodging the branchial apparatus, gives a good deal of the
aspect of a Mullet to this family. This likeness, and the
general character of these curious fishes, was known to the
ancients.  Theophrastus, in Lis treatise De Piscibus in
sicco viventibus, says that in India there are certain little
fishes which leave the rivers for a time and return to them
again, and that they resemble the fishes named by the Greeks

E Fig. 107,

Anabay seandens.

Myxinos, or the Mullets. In 1797, M. de Daldorf, in a
memoir communicated to the Linnean Society of London,
mentions that in 1791 he had himself taken an Anabas in
the act of ascending a palm tree (Borassus flabelliformis)
which grew near a pond. The fish had reached the height
of 5 feet above the water, and was going still higher. In
the effort to do this it held on to the bark of the tree by the
preopercular spines, bent its tail, and stuck in the spines of
the anal ; then released its head, and, raising it, took a new
hold with the preoperculum higher up.  The fish is named
in the Malay language the ** Tree-Climber.” The fishermen
keep these fishes five or six days in dry vessels, and carry
them more than 150 miles to the Calcutta market.  As the
Anabas is often met at a great distance from any water, ic
is frequently reported by the natives of India to have fallen
from the sky. The jugglers carry them about to amuse the
rue-}pie, and another of the family is reared for sport in the

ingdom of Siam. It is the Macropodus pugnaz of Cantor.
“ When the fish is in a state of quiet its dull colours present
nothing remarkable ; but if two be brought together, or if
one sees its own image in a looking-glass, the little creature
becomes suddenly excited, the raised fins and the whole
hady shine with metallic colours of dazeling beauty, while
the projected gill-membrane, waving like a black frill round
the throat, adds something of grotesqueness to the general
In this state it makes repeated darts at its
real or reflected antagonist.  But both, when taken out of
each other's sight, instantly become quiet. This description
was drawn up in 1840 at Singapore, by a gentleman who
had been presented with several by the King of Siam. They
were kept in glasses of water, fed with larva of mosquitoes,
and had thus lived for many months. The Siamese are as
infatuated with the combats of these fishes as the Malays
are with their cockfights ; and stake on the issue consider-
able sums, and sometimes their own persons and families.

VOL. XII.

The license to exhibit fish-fights is farmed, and brings
a considerable annual revenue to the King of Siam.
The species abounds in the rivulets at the foot of the hills
of Penang. The inhabitants name it Pla kat, or the
“ Fighting-fish ;* but the kind kept specially for fighting is
an artificial variety cultivated for the purpose™ (Cantor).
The Trichopodus trichopterusis also very pugnacious ; and
the exquisite beauty of its varying iridescent metallic tints
make it a great acquisition to garden tanks. The Tr. no-
bilis inhabits the rivers of Sikkim, in northern Bengal.

Fig. hus.

Qephromenis ol far,

The Osphromenus olfax is well known in Batavia under
the name of Gowramd, for its excellent flavour when
brought to table. It attains the size of a large Turbot, and
Commerson relates that he had never eaten anything more
savoury and delicious, neither among fresh-water fish nor
among marine ones. He adds, that the Duteh residents in
Java rear this fish in large jars, renewing the water daily, and
feeding it wholly on river plants, especially the Pistia natans.
But M. Dupetit-Thouars declares that he saw those kept in
a stew crowding to the mouth of a drain to feed on human
excrement. The Ophlicepliali are very tenacious of life,
and the Chinese bring them to market yet alive, though
their entrails have been removed, and sell them in slices,
When the irritability of the flesh is so much exhausted
that it no longer quivers under the knife, its value is
oreatly depreciated.  This Chinese practice, however much
it may shock the feelings when described, is not worse than

Fig. 1.

Cphicephalus striatus,

the crimping of Cod on the London fish-stalls. The
Ophicephalus marginatus, Cuv. (gachua of Buchanan) is
often seen travelling among wet grass in the beginning
of the rainy season.

Faminy XIL—LABYRYNTHIBERANCHID.E,

FPoissons o pharyngions labyrinthiformes, Cuvier ; Labyrinthibran-
ehii, Owen ; Anabantide, Cantor.  Upper pharyngeal bones fur-
nished with leaf-like folds, incloging eawvities capable of retaining
water, Gill-covers convex, and fitting tightly to the shoulder.
Heales lurg{h those on the head sc:lrl:::l}- inferior in size to those on
the body. Dody in most rather elongated, in some an oblong oval.
Mouth, cleft past the eye in one genus only, in most little more than
half way to the eye, in all terminal, Gill-membrane generally shut
up under the scales.  Venirals sometimes without a spine, of from
one to five or 8ix soft rays, generally under the pectorals, sometimes
farther forward. Lateral line interrupted or continuous, curved,
deflexed, or straight.
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ANALYTICAL TABLE OF THE ANABASIDAE (Dam.)

Fin-rays much prolonged.
In the ventrals only.
A solitary one.

Dorsal SROTE v . vees ssssansansnsnmnnsammsrans TRICHOPUS 9,
Dorwal ToNG «ovveven wannsinnsinnersssnnrans CoLiza G
Saveral, one of them very long ............ O5PHEOMENDS 8.
In all the fins, except the pectorals ... .eue MACROPODUS 7

Fin-rays not elongated.
Palate roothless.

Opercula and subspercula acutely toothed ANABAS 1.
Opereula and subopereuln not toothed.
Peeth om the lips ... Eear vanus s swan e nnns A ELOSTORA 2.
Teeth 00 TAE SOUE .. remecmencn e nanssans PoLYaCANTHUS 3,
Tecth on the palare,
Dorsal with spinous TAYS . ..e.cesscvennss SpiRoBRANCHUS 10,
Dorsal without spinous rays................0rHicEPHALUS 11

Gexys I ANaBas, Cuv.  Preorbitar, operculum, suboperculum,
and interopercalum serrated, or strongly denticulated ; preopercu-
lum smooth-edged and not visible, being covered with the suborbi-
tars and scales. Form anteriorly elliptical.  Mouth small, terminal,
Maxillary slender, and retiring under the narrow serrated preorbi-
tar ; the rest of the suborbitars, large and fiat, eover the cheek,
temples, and preoperculum.  Many pores on the head and mandible,
Villiform teeth on the jaws, the outer ones n little stronger ; none
in front of the vomer or on the palatines, but far back on the vo-
mer among the thres superior pharyngeals there is a group of
teeth ; pharyngeal teeth erowded, conieal. and protty large. Dran-
chipstegals six. Dorsal and anal nearly of equal height throughout.
Liateral line broken under the last two dorsal spines, recommenc-
ing two seales lower. Seales large, hard, and strong. Stomnch
small ; pancreatic ewea few ; air-bladder forked behind, its points
filling recesses on the sides of the tail. Two supplementary upper
phu.r)'nge-p,i.q, r_u,1!||.]:|!'|¢:|t.n"'1l for holding water. One 5|:nl:v::i1.'3.

Gexvs [1. Hecostosma, Kuhl and Van Hass. Mouth small, com-
pressed, and protractile, seeming to issue from, and recede under
the preorbitar. Teeth seated in the lips. Branchiostegals five.
Pharyngeal complieations very curious.

Gexvs [II. PonvacasTtaus, Kubl and Van Hags, Named be-
eause of the numerous dorgal and anal gpines. Distinguizshed from
Helostoma by the jaws being armed with tecth ; from Anabas by
the absense of denticulations on the operculum ; and from Colise
by the existence of five soft rays in the ventrals. Stomach small,
ceal, placed vertically across the long axis of the fish; pyloric
caeen two air-bladder of moderate size. Three species.

Gexus IV, Crexoroma, Pet.  Gill-cover with two crescentic
notches, and thres pectinated toothed lobes. Teeth on the vomer
nnid palatines.  Many spines in the dorsal and anal fins,

GENUE V. BETTA, Bleck. Teeth on the premaxillaries, maxil-
laries, and mandible. Palate smooth; mouth small. Opercular
pieees and suborbitar seale-bones not serrated nor denticulated.
Branchiostepals six. A small spine in the dorsal, anal, and ven-
trals ; the other rays jointed, and flexible ; short dorsal opposed to
the long anal ; ventrals under the pectorals. Java, 1500 fect above
the sea.

GENUs VI, Covrsa, Cuv. Body oblong, elliptical, compressed.
Back and belly equally curved. Iloreal and anal long, the soft por-
tions conieal ; ventralg before the pectorals, of one long, filiform,
soft ray, without any membrane. Preorbitur pectinately toothed,
Anus situnted before the mididle of the fish. Dranchiostegals five,
Eeales ciliated. Stomach small; intestinal canal rolled up in a
spiral ; two pancreatic cwca.  ‘Ten species.

Grxus VII. Macnoponus, (Crensps, A*Clell.) Pharyngeal appa-
ratus much ns in Colisa and Polyacanthus. Anal long; its soft part
anid the dorsal also ending in a long tapering point; ventrals con-
sisting of a spine and five articulated rays, the first a long simple
filarment, the others branched. Branchiostegals four. Two species,

Gexus VIIL Osepuromexvs, Comm. Distinguished from Po-
fyacanthus anid Coliea, chiefly by the shortness of the dorsal and
the more complicated upper pharyngeal leatlets. Ventrals situated
a little behind the pectorals, of & moderate spine, and five articulated
FayE, the first of which 18 r'im!rh;l anid \'{‘rjr lnhg. “l.‘ﬁhi’.‘]!li.l]-&‘t('galﬁ
six. Btomach caeeal, shaped like a retort; pancreatic cmca two,
pretty long ; nir-bladder simple.  Three specics,

Genus LY. TricHorus, Lacép, (Treichogaster, Bchneid.) Dif-
fers from Osphromenus in having a more convex profile, and an ab-
breviated dovsal of five spines only. Lateral line having a slightly
sipmoid curvature. Amal long, with many smnll seales along its
base ; five ventral rays, one clongated. (One species.

Gexps X. SPiroBraNcnvs, Cuov.  The labyrinthiform pharyn-
geals loss cump]ir.alnd than in other gencea; approaching Anabas
in form, and in the comparative fewness of the anal spines, but

leading to Ophicephalus by its possessing palatine teeth. Stomach Classifien-

cweal ; two pancreatic ciecn ; no air-bladder,

Gexus XI, OrnIcErHALUS, Bloch.
what in their elongation, and in their depressed but rounded head
being covered with large scales. Acanthopterygions merely in
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having an annl &pine, the other fins being destitute of spinous (———

rays. They are distinguished from other Acanthopteryginn fish
with thoracic ventrals in the cranium and face being covered, as in
the Mullide and Anabes, with polygonal scales or plates. Body
elongated, nearly cylindrical anteriorly, somewhat compressed pos-
teriorly, Head more or less depresded, a little wider than the
body. Dorsal extending far along the back ; caudal rounded.
Lateral line continuons. Jaws, vomer, and palatines furnished with
villiform or card-like teeth, some of them longer than others
Branchiostegals five, Ventrals with a spino and five soft rays.
Stomach cawcal, long, and obtuse ; intestines rather short ; pancre-
atic cicca two, Twenty species.

MUGIL FAMILY.

The English name of Mullet, applied both to the Mulli
and Mugiles, is apt to occasion some misapprehension ; and
we have therefore, in our notice of the Muflide, spoken of
them always as Surmuffets, an appellation hitherto proper
to one species only. The two French names of M
and Mulles are not so liable to be confounded. Cuvier
traces the pame from the Spanish Mugel, where the g
sounds in the Castilian dialect like the Scottish or Irish
azpirated & This is softened on the shores of Biscay to
Meuille, whence the English Mullet. They are mentioned
by Aristotle and others of the ancient authors by the names
of Chalones or Chelones, Myxon, Kephalos, Spheneus,
and Kestrens. Cefado remains in use at Naples to designate
a species,  There has been much confusion among British
ichthyologists with respect to the proper application of the
specific names to the species that frequent the British seas,
but Mr Yarrell has thrown a flood of light on the obscurity
by his excellent fizures. Mr Yarrell, say the authors of
the Histoire des Poissons, has given a charming figure of
our Capiton (Mugil capito, Cuv.) on page 200 of his first
volume, under the name of the Grey Mullet; and at page
207 a figure not less good of Mugil ehelo; and a third
distinct species of a different aspect, named by him Mugil
curiug,

The Mugil cephalus,or Mediterranean Grey Mullet, is dis-
tinguished from the English species by its eyes half covered
by two adipose veils adlierent one to the anterior and the
other to the posterior margin of the orbit, and by the peculiar
concealment of the maxillary bone, which, when the mouth
is closed, is completely hidden beneath the preorbital. The
base of the pectoral fin is surmounted by a long carinated
seale, This is the best and largest of the Mediterranean
kinds, It weighs about 10 or 12 lb,, and does not appear
to have been yet detected in the seas or estuaries of
Britain, nor along the oceanic shores of France. It is
very common on the coast of Spain, especially around the
island of Iviga, where the fishermen are said to recognise
two varieties under the names of Mugil and Lissa. When
surrounded by a net, it endeavours, and often successfully,
to effect its escape, by leaping over the edgesinto the open
sea. A

“ Its hearing is very fine, as has been noticed by Aris-
totle, and it feeds on worms and small marine animals ; but
it is doubtful, though it has been advanced, that it can live
on vegetable substances. It appears to be of a stupid cha-
racter, a fact which was known in the time of Pliny, for that
author tells us that there is something ludicrous in the dis-
position of the Mullets; for if they are afraid they conceal
their heads, and thus imagine they are entirely withdrawn
from the observation of their enemies.

“ When, towards the end of spring and the commence-
ment of summer, the fishes of this species, excited by the
necessity of living in the fresh water, approach the shores
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Classifica- and advance towards the mouths of the rivers, they form
tion—  such numerous troops that the water, through which they
Acanthop- 40 gpen without being clearly distinguished, appears to be
E':.l:': bluish. This particularly happens in the Garonne and the
: , Loire at these periods. The fishermen there adopt the
plan of surrounding these legions of Mullets with nets, the
melosure of which they gradually contract, taking care to

make a noise to frighten the fish and oblige them to press
together, and heap themselves, as it were, one upon the other.

“ Of the Mullets thus taken, some are eaten fresh, others

are salted and smoke-dried. It is with their eggs salted,
washed, pressed, and dried, that the preparation called bo-

tarcha is made, which is a condiment greatly in request in
Italy and the southern provinces of France. The flesh of

this Mullet is tender, delicate, and of an agreeable flavour ;

it is fatter and more in estimation when it is taken in the

fresh water. The ancients, who from the time of Aristotle

were acquainted with this fish, had it in great request; and
the consumption of it is still very considerable in most of

the southern countries of Europe. According to the report

of Atheneus, those Mullets were formerly in very high
esteem which were taken in the neighbourhood of Sinope

and Abdera; while, as Paulus Jovius informs us, they

were very little prized which had lived in the salt marsh

of Orbitello in Tuscany, in the lagoons of Ferrara and
Venice, in those of Padua and Chiozza, and such as came

from the neighbourhood of Commachio and Ravenna. All

these places, in fact, are marshy, and the streams by which

they are watered are brackish, and communicate to the fish

which they support the odour and the flavour of the mud.”

A common mode of fishing in the sea for Mullet, practised

at the present time on the shores of the Mediterranean, is to
select a point of rock overhanging a considerable depth of

clear still water. The fish are attracted to this place by

being fed for some time with granulated macaroni, and then

the fisherman in the gentlest manner lets down a small hook
concealed in a pellet of paste and attached to a very fine

line. Skill is exerted in withdrawing the fish, which is
gpeedily hooked, without disturbing the others, but a prac-

tised fisher will soon obtain a good load. He must neither

show himself nor permit his shadow to appear on the water.

In the Histoire des Poissons, Tetragonurus is placed at

the end of the Mugilice, with an intimation that the true

place of the genus in the ichthyic scale has not yet been
ascertained. We shall mention it again when we come to

speak of the Notacanthide.

Faminy XIL—MUGILIDE.

Muornotnes, Cov. (Mugil, Linn.) Bedy eylindrical ; back broad.
Heales large, and extending to the head like those of the Ophice-
phali, Two dorsals widely separated, the first one having only
four stiff, ncute spines; ventrals in general abdominal. Teeth,
when present, &0 fine as to be almost invisible ; maxillavies small,
and mostly concealed by the thick premaxillary lip that presses
against the preorbitar when the mouth is shut. Mandible shelving
with & small symphysial cutancous tuberele that fits a noteh be-
tween the premaxillarics. Pharyngeals greatly developed, and
elosing the gullet so that only soft and thin matters ean enter the
narrow angular opening of the wsophagus, Eranchiostegals four,
five, or six, as in the Phoryngobranche. Stomach cecal like o giz-
zard, with a thick muscular ascending branch,

GExus . Muoin, Cuv. Abdominal dcanthepteri, with two
widely separated dorsals. External aspect somewhat like that of
a Dace or Chub, Mouth small, with a transverse opening and &
mesizl fold or crest on the nnder lip which fits a corresponding
notch in the upper one, Teath excessively slender, often scarcely
to bé seen. Preorbitar on the side of the snoot finely pectinated,
and receiving o slender maxillary more or less completely be-
neath it. Gill-covers large and convex, covering n complicated
plaryngeal apparatus, which prevents any coarse matters from
reaching the esophagus, theough the tortuous channel. Stomuch
gizzard-like ; gut long and folded ; pancreatic cwca few. SBixty
species,

Gexvs II. CestREDs, Cov. Bnout pointed. Mouth cleft lomgi-
tudinally. Mandible short. without o mesial tubercle, and toothless ;
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radimentary teeth coneealed in the thick lip of the upper jaw ; 1o Classifien-

teeth on the roof of the mouth. General form of Mugil, with four  t5p—
gl}tnuua Tays in the first dorsal, but with the last ray of the second Acanthop-
dorsal elongated. Teeth in a narrow band on the upper jaw only.  terous
ftomach cmeal, large, not museular like that of Muogil ; two pan-  Fishes,
creatic cmea; air-bladder simple, with very thin coats. Two.__ __
species.  Colehes. v

Gexvs IIL Dasavs, Cuv. #nout projecting. Mouth a littls
more longitudinal than that of Mugil. No symphysinl tubercla
on the mandible, Villiform teeth on both jaws, the vomer, and
pulatines, Stomach less muscular than that of Mugil, the ascending
braneh being redused to a tube, but little more fleshy than the
cicenl portion ; intestinal canal doubled five times; two pancrea-
tic ewca.  (One species, Jamaicn and St Domingo.

Tusmania possesses a species intermediate between Dajzus and
Mugil, having the longitudinal mouth of the former, but the rough
plates on the palate and tongue, which most of the Mugils have,
very little coarser than in that genus, and searcely deserving the
name of teeth, It is the Dajous INemensis (Rich.)

GExUs 1V, NEsTis, Cuv. Formof a Cyprinoid Barbel. Head
more compressed than that of Mugil ; gill-covers flatter.  Preorbi-
tar not covering the whole maxillary, which is not decurved so as
to show itself below the mandible. Teeth on the two jaws, front
of the vomer, and i:'lmr:,-ngmlﬂ.*, none on the palatine bones. Lower
lip wery thick, donbled back, callous and trenchant. Stomach
differing from that of Mugil in being wholly membranous and no-
wise fleshy ; intestine long, six times folded ; pancreatic cieca two ;
air-bladder simple with thin coats. Two species.

ATHERINE FAMILY.

We are ohliged, say the authors of the Histoire des Pois-
sons, to leave isolated among the fishes a group composed of
a single genus, which it is impossible to divide otherwise than
into small tribes, and which does not associate closely with any
other genus or family. Somespecies have teeth clearly visible
on the jaws, vomer, and palatines, such as Atherina Boieri,
and its allies, which have a large flat head ; others, like
A. gauelet have the teeth on the palatines so minute that
they are barely perceptible ;. thirdly, there is a large num-
ber of extra-European species which have the root” of the
mouth perfectly smooth and toothless ; these are mostly
American, and have a peeuliar physiognomy resulting from
the singular position of the pedicels of the premaxillaries
and the curvature of the maxillaries. The latter bones are
slender, and have a structure very uncommon among fishes,
but which exists nsually in the Mugil family, that is, to have
the posterior end of the maxillary more slender than its
anterior or articular end.  Another affinity to Mugil may
be found in the small number of rays in the spinous first
dorsal, and in the abdominal position of the ventrals. We
cannot, however, unite them to the Mugil family as Pallas
advises, since none of the anatomieal details which distin-
guish the Mullets from other fishes are found in the Athe-
rines. They have neither the notch between the upper
lips, nor the symphysial prominence of the lower jaw ; nor
the pectinated denticulations of the preorbitar ; nor the un-
usual pharyngeal apparatus ; nor the gizzard stomach. The
premaxillary is much more protractile than with the Mullets,
almost as much as in the Menoid Smaris. The teeth re-
quire . to be examined through a lens to be properly seen,
and the pharyngeals, which have the usual form of those of
other fishes, are crowded with minute teeth.

The Atherines live in large shoals in all the localities
that they frequent ; and notwithstanding  their small size,
rarely more than six inches, they are esteemed as a delicate
food. The young, for some time after they are hatched,
cling together in dense masses, and in numbers almaost in-
eredible.  These ave taken and prepared in the lump by
frying or by boiling in milk. The inhabitants of the Me-
diterranean coasts of France call these newly hatched
Atherines nonnat (unborn). In some places the adult fish
is so abundant that they are employed to feed animals ; at
Venice for instance, where they swarm by myriads in the
canals that traverse that city, and are sold in the streeis
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Classifica- under the name of Anguela, for cat’s meat.
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The Atherina

sreshyter is very common on the south coast of England,
and is taken in quantities in Portsmouth harbour, and even
in the salt-water ditches of the fortifications. In the mar-
kets of that place and of Southampton, the Atherines are
sold under the name of Smelts, but they are full of sharp
angular bones, and are very inferior in flavour to the true
Salmonoid Smelt. They seem to frequent, from choice,
the mouths of drains that convey the putrid washings of a
large city into the sea.

Fasmiry XIV.—ATHERINIDUE, Bonap.

Atherinoidee, Cant., sub-family. Dorsals two; ventrals ahdo-
minal, Upper jaw very protractile; teeth very slenderand spare,
sometimes cxisting also on the palate, in other species the palate is
gmooth. Body generally ornamented by a broad silvery band on
the flanks. Stomach siphonal, membranous, a little wider than
the rest of the intestinal canal, which latter is shorter and not =o
frequently doubled back as in Mugil ; pancreatic coeca none ; peri-
tonmeam generally lined with a black pigment; ova large; air-
bladder large, often prolonged into a canal formed by the candal
vertebrie, Vertebrm more than double the number of those of the
Mugils. Thirty species.

NOTACANTHS.

The family of Notacanthide, says M. Miiller, includes
those Acanthopteri, with or without abdominal ventrals,
which have many isolated dorsal spines, and the coracoid
bones suspended to the vertebral column and not to the
head. The same structure exists in Notacanthus as well
as in Mastacembius, but it still remains to be ascertained
whether Tetragonurus belongs to this group or not. There
is little to add regarding the family to the facts collected in
the table. The Notacanth or Campylodon of Otho Fabri-
cius and Reinhardt is a Greenland species, and Bloch has been
much blamed for describing it as an Indian fish; but the
fact is, that a very similar species inhabits the Australian
seas, and one of these may have come into Bloch's hands,
Tetragonurus Cuvieri of Risso, the only known species of
the genus, inhabits great depths in the Mediterranean, and
is consequently more rarely seen. It is named Courpata,
has a black colour, and hard scales, deeply chiseled and
ciliated. Its flesh is said to be poizonous. We have seen
no specimen, but think from the structure assigned to the
scales, that it should be compared with the Elopide or
Amiidee.

Faminy XV.—NOTACANTHIDVE, Miill.

Scales eycloid, covering the head, body, and partially the fins,
Spout prominent; mouth beneath, horizontal; nostrils near the
eye. Branchiostegals sevem or eight; gill-openings beneath,
closed directly behind. Head slightly armed ; opercular picces
1||-1|.r[:" concealed by the integument. Body elongated, sword-
shaped posteriorly. Spinous dorsal not continued by membrane ;
goft dorsal in some of one or two rays, or altogether absent, in
others of many rays. Coracoids suspended to the vertebral co-
lumn as in the Eels, and not to the head as in most osseous fishes.
Ventrals abdominal, or wanting ; when present composed of 4 spine
and eight soft rays. Stomach coeenl ; pancrestic coca faw.

Gexos 1. Noracaxtaus, Bloesh., Dorsal spines free, with a
divided soft ray in the axilla of the lnst one; anterior anal spines
detached, each with o low membrane ; anal joined to n distinetly-
formed caudal. Body much elongated, sword-shaped, and tapering
15{:¢.I:1tri¢r'|.y, Snout '[}Nlllhld,'-flll obtuse, Small cyeloid seales covers
ing all parts of the body, head, and foce, except the lips. Abdo-
minnl ventrals of twe spines and seven articulated rays, united on
the median line by membrane into one continuous fin. Branchios-
tegals eight; the membrane continuous across the throat with a
free edge, No armature on the head except an acute spine issoing
from the 1nr|xi||.:|.r}' above its !Jmtdjr]ur l,'_':tﬂ-lnit.','. Teeth slender,
with lanceclate tips uniserial on the upper jaw, whose border is
formed wholly by the premaxillaries; an interior concentric curve
withgut a break is formed on the vomer and palatines by more subu-
Iate teeth, which in oue specics are pluriserial in front; the man-

dibular teeth are uniserial or pluriserial ; all the teeth curve back-
wards. Two species, Greenland and Australia.

GexUs [ REYSCHOBDELLA, Bloch, Schneider. (Macrognathus,
Lacip.) Body elongated, compressed. Snout pointed, projecting,
fleshy or membranous, flexible and stristed underneath, forming
n proboscis used as an organ of towch. Branchiostegals seven,
Teeth mere scabrosities on the premaxillaries, mandible, and fore
end of the vomer. Noarmature on the head. Bcales cycloid, cover-
ing the body, bases of the fins, gill-covers, checks, cranium, and
borders of the eyes. Spinous dorsal not continued by membrane ;
soft one long and far back; anael corresponding to the soft dorsal,
with two fres spines in front. Stomach ceeal, obtuse [ two pan-
creatic cavea ; a long narrow air-bladder.  One species,

Gexvs III. MastaceMmeeLus, Kubhl and Van Hass. Riyn-
chobdelli, but with a less elongated snout, which is merely conical
and not strinted benenth. Teeth rather stronger than in Khynehob-
deffa. A few small spines on the rounded corner of the preoper-
culum. Vertical fins in some species united, in others the candal
is merely contiguous to the other two. * Ten specica,

GExUs V. TETRAODONURUS, Risso. Ventrals a little behind
the pectorals, Body elongated, fusiform. Snout obtuse, Mandible
a little shorter than the premaxillaries. Upper lips thick, giving
the face the aspect of Mugil. Teeth uniserial, conieal, and a little
recurved on the premaxillaries; mandibolar teeth also uniserial,
more curved, compressed and pointed posteriorly ; vomerine testh
on the chevron and along the median line; tongue smooth ; pha-
ryngeal tecth in eardlike plates. No armature on the head.
Body clothed in hard seales, lying in oblique rows, and exposing
disks which are grooved ns in Lutedeira, of the fumil]r of Gono=-
rhynchidm, to which genus this one has some other external simi-
larity, especially in the remarkable character of two elevated scaly
keels on the base of the caudal on eachside. First dorsal composed
of a series of very short spines, each with its membrane, which
folds into & dorsal groove ; soft dorsal more elevated, not long, op-
posite to an anal of similar height and shape. Stomach very long,
ewenl, conical ; pyloric csees numerous, ranged along the sides of
the ascending branch of the stomach, and along the dusdenum ; no
air-bladder. Onespecies. The proper placeof this genus iz unde-
cided. M. Miiller thinks it may be here.

BCOMBEROIDS,

In the periodicals of the day we read, that in 1833 the
Herring-fishery of Scotland alone employed very nearly
70,000 people, made up as follows :—40,350 fishermen,
1913 coopers, 21,832 women employed as cleaners and
packers, 3730 labourers, and 1127 fish-curers.  What the
Herring-fishery is to the northern nations, the capture of
the Scomberoids is to the maritime population of the Me-
diterranean, and to the Mackerel boats of the British Chan-
nel, and both sides of the Atlantic, down to the 3Uth pa-
rallel of latitude. The Tunny, Bonito, and Mackerel fish-
eries are known, by report at least, toall. These well known
fishes, remark the authors of the Histoire des Poissons, are
easily characterized, if we regard the typical forms only.
In regard to them, the detachment of the posterior rays of
the second dorsal would suffice, but these are merely the
chiefs of numerous genera and sub-genera, in which the
characteristic forms pass by insensible gradations into others
which retain little of the primary types. Scales in general
very small, and so thin, that they cause the greater part of
the skin to appear quite smooth. Vertical fins without scales ;
gill-covers destitute of spines and denticulations.  Numerous
pancreatic cmeca;—and behold all is said that can be an-
nounced; yet a family aspect is recognisable in all, adhering
to them in every modification, and we cannot subdivide
them into separate families, but merely into groups of less
value,

The following analytical table is not to be considered as
separating the numerous genera into natural groups, but
merely as a means of facilitating the labours of the student
in discovering the generic name of any Scomberoid that
he is investigating,  The apodal Rhynchobdelius and Mas-
tracembdus, and the abdominal Nofacanthus, have been re-
moved from the table as presented in the Histoire des
Poissons, to form the family of Notacanthide.
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Clnssifien- TABLE OF GENERA.
tion—

Acanthop- TrIpE I.
terous A continuous first doreal; ravs of the second dovsal and of the anal
Fishes, detached in form of finlets.  Tail tapering to a narrow end.

Caudal large.
An interval between the first and second dorsals,
Seales equally small th roughout.
Twao little cvests on each side of the tail.....BcoMBER,
Seales of the thovax larger, forming a corselet.., AUX1S,
First dorsal reaching to the second one,
A corseler,
A keel on ench side of the tail,
Teeth small, or moderate-sized,. .,
Ermmdiat i s e L el e e
Teeth strong, pointed, separated ... ....PELAMIS,
No corseler.
A keel on each side of the tail,
Teeth compressed, pointed, trenchant. . CynIv,
No keel on the tail.
Pointed cutting tecth, the fore ones
nmge s ik i }

S,

] THYNNUS.

THYRSITES,
GEMFYLUS,

APPENDIX TO TRIBE I.

A single continuons dorsal @ ne secly Armour on
the lateral lne. No corsclet.  No heels
Afl or many of the rays of the anal reduced
to mere small spines, Teeth of Thyrsites and
By . R ey e Rl

LErmmorus,
TRICHIURUS,

Group af Sword- fizh.

Snout elongated, ensiform, or dagger- XIFHIAS,

pointed.  Keels on the sides of the TETRAPTURTS,
tail. Teeth elose and short, villi- MagAIRA,
e R P LS . | HISTIOFHORUS,

Triee II,

First dorsal represented by isolated spines.
Thoraciec ventrals,
A keel on each side of the tail.........e . NAUCRATES,
No keel on the tail,
Body elotgatet....cocoes coiiioeiionsorin s ELECATE.
Body compressed,
- LacHIa
d 1]
Second dorsal and anal continuous,, { s, TR

dugular venteals..........ccooceeevenneres sasuscnes o A POLECT S,

Trise I11,

Lateral line armed with keeled scales,
Armature of the lateral line, strong and

CONSPICUOUS. ... .. 00eens .m,.,....._,,,___m}C"‘“-‘“"H*

OLIsTES, BCcyRIS,
BLEPHARIS,
GALLICHTHYS,
ARGYREVOSUS,
Vouer, Hysxis,

Armature of the lateral line visible merely
because the other scales are smali.
Body elevated.  Profile trenchant....,

Trime [V,

No detached finlets ; no irolated dorsal SPENeS ; no armature on the
tail.
Body moderately long,

more or less compressed,
Tuwt dorsceis,

SERIOLA, TEM-

Villiform or card-like teeth on the (""”“"‘3 Laora-

vomer and palatines.,,. .. . R e b L
NAUCLERUS,

ForraMEws,
\r T 1
No vomerine or palatine teeth........... P'sExEs,

. (CORYPH ENA,
Cine dorsal, running far along the baek ; | I.“u’ roavs,
rays fexible ; wentrals thoracie...... | C SN TBOLOPHDY,
."LSTII:DIII-:II:!-IIJH_,
\PTERACLIS,
Body subrhomboid, high, Aspect Bcomberoid,  Seales sraall,

or nonig,
BTROMATEDS
L e e -'rP‘HE'RJ'LI:S, g
J. Luvanus,
Twa very small thoracic ventrals.........SEsERINUS,
Two jugular ventrals....... romsennane . KURTDS,

The fishery of the common Mackerel ( Seomber seombrus)
is described in detail, and with much accuracy, by Mr
Yarrell, to whose pages we refer the reader, for we shall
not now make lengthened quotations from a work which is
in the hands of every one who is interested in British Ich-
thyology. We shall merely repeat from him, that on the
30th of .June 1821, these fish were so abundant off Lowes-
toffe, that the catch on that day, by sixteen boats, amounted
In value to L.5252, and it is supposed that the owners and
men concerned in the Mackerel fishery on the Sussex coast,
realised altogether L.14,000. The common Mackerel, though
destitute of an air-bladder, takes a hait readily a foew inches
below the surface, and is a general inhabitant of all the
northern seas, from Greenland and the Baltie, through the
North Atlantic, to the Mediterranean, the Black Sea, and
Sea of Azof. Very similar species exist in the Austealian
and Australasian Seas, the Cape of Goad Hope, and Seas of
China and Japan. Most of these have air-bladders,

Fig. 11
Thymnwus vnlgaris,

The Tunny (Th.vulgaris, Cuv.; Scomber thynnus, Linn. ;
fig. 110, is one of the largest fishes of the ocean. When
it weighs only a hundred pounds, the Sardinians give it the
name of Seampirro, a diminutive derived from Scomber.
When above that weight, and onwards to three hundred
pounds, it is called Mezzo-tonno, or Half T unny. The
larger individuals frequently weigh a thousand pounds; and
Cetti asserts that old males are taken occasionally weighing
eighteen hundred pounds, The hshery of the Tunny dates
from the most remote antiquity; and the city of Byzan-
tium was more especially enriched by it. The shoals which
entered the Bosphorus were said to meet near Chalcedon
with a white rock, which so terrified them that they turned
into the Gulf of Byzantium, now the port of Constantinople.
It was, according to Cuvier, in consequence of this abund-
ance of Tunnies, that the gulf in question received the
name of the Golden Horn ; and the oracle of Apollo desig-
nated Chalcedon as the City of the Blind, because its
founders did not perceive the inferiority of its site in rela-
tion to these valued fish, Gibbon, however, tells us that
“the curve which the gulf describes might be compared to
the horn of a stag, or, as it should seem, with more pro-
priety, to thatof an ox. The epithet golden was expressive
of the riches which every wind wafted from the most distant
countries into the secure and capacious port of Constan-
tinople.”  The same prodigious quantities of the Tunny are
still seen there as in ancient times. According to Syllius,
twenty vessels might be filled by a single chst of the net ;
and they might frequently be taken by the hand without the
aid of nets.  When ascending towards the port, they might
be killed with stones; and even women took them in quan-=
tities, merely by suspending a large basket by a cord from
the windows. “The Tunny fishery was of still more ancient
practice in the West. The Pheenicians established it at a
very early period on the coasts of Spain, both within and
beyond the columns of Hercules. It is thus that we find
the Tunny on the Phaenician medals of Cadiz and Carteia.
Its salted preparation was known to the Romans as an
esteemed article, under the name of Saltamentum Sar-
dicum. The Tunny fishery does not seem to be now car-
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ried on at Constantinople on a great or systematic scale,
but_is chiefly concentrated in the interior of the Mediter-
ranean. The species sometimes wanders along the British
shores ; and a fine specimen, measuring 9 feet in length, was
killed in the beautiful Gairloch, opposite Greenock, in July
1831. Itis preserved in the Andersonian Museum, Glasgow.

The fish known to navigators under the name of Bonito
belongs to our present genus. It is the Th. pelamys of
Cuv., and sometimes occurs along the British shores,  Re-
sembling the Tunny in form, it is a great deal smaller,
seldom exceeding the length of 30 inches, andis celebrated
in the tropical seas for its eager pursuit of the Flying-fish.
The Bonite of the Mediterranean, however, iz the Awaes
vulgaris.

It is a singular thing, as Cuvier has observed, that a
fish so generally met with as the great Lepidopus argy-
reus of the European seas, so handsome, and so large,
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Fig. 11L
Lepidapus argirehd.

should have remained unknown to naturalists so recently
as the end of the eighteenth eentury, and that it should
have been afterwards successively described by various
writers, under a new name, and by each in ignorance of
the labours of his predecessor. If we figure to ourselves
a large and broad riband of silver, swimming with a wavy
motion through the water, and casting from it in its pro-
gress the most beautiful reflections of light, we may form
some notion of the general aspect of this creature in its
living state. [Its length, as described by Montagu (under
the name of Zipotheca tetradens), was 5 feet G inches, with
a depth at the gills of 4} inches ; it gradually decreased from
the vent to the commencement of the anal fin, where it
measured only 2 inches in depth: at the end of that fin the
form was nearly round, and the diameter only half an inch.
The weight, without the intestines, was about six pounds.
Montagu's specimen was taken in Salcomb Harbour, on the
coast of South Devon, on the 4th June 1808, It was
swimming with astonishing velocity, with its head above
water, going, as the fishermen said, * as swiit as a bird,”
and was killed by the blow of an car. [t occurs occasionally
on most of the European coasts ; is more frequent in some
parts of the Mediterranean ; and has been captured as far
south as the Cape of Good Hope.

The very singular form, Nemichthys seolopacea (Rich.),
captured in the Southern Atlantic by Mr Adams, sur-
eeon, H.M. ship Samarang, scems to be more nearly allied
to Trichiurus than to any other genus, but as its internal
structure has not been investigated, its proper position in
the system must remain for the present doubtful. It is re-
markable, above all other fishes, for the extreme length of
its thread-like tail and long jaws, compared to its abbreviated
body, many times shorter than the gape of the mouth. It
is apodal, with the anus on the thorax, a range of spinous
rays, each with a triangular membrane, not connected to the
following one, running along the whole back, and a =entral
equally long, but with taller simple flexible rays, and a more
connected membrane. . There is no caudal, though, as the
tip of the tail was slightly damaged, this fact was not fully

established. When newly caught the fish had a dull white
colour, with brown spots.  The editor of the Archiven fiir
Naturgeschichte is inclined to place this fish among the
Teniide, but it seems to us to associate better with Tri-
chiurns, and we place it here without inquiring whether
Trichiurus be a real Scomberoid or not.

Nawerates ductor, the famous Piloi-fish of navigators
(Gasterostens ductor, Linn.), so named from its habit of
keeping company with ships at sea, and frequently swim-
ming beneath their bows, It would seem, from early indi-
cations of a similar instinet, to be the Pompifius of the
ancients, described as pointing out the way to dubious or
embarrassed sailors, and as announcing the vicinity of land
by its sudden disappearance. It was thus regarded as a
sacred fish.  The other story of its serving as a guide to
the Shark does not appear to have been transmitted to us
from so remote a source. It is not mentioned even by the
ichthyologists of the sixteenth century ; and Cuvier regards
as the first allusion to it, that of Dutertre in his Description
of the Antilles, printed in 1667. Since that period it has
been carefully repeated by all voyagers and compilers ; and
Osbeck even makes it a subject of pions reflection on the
wonderful ways of Providence. We are told by a greater
than Osbeck that *“they that go down to the sea in ships,
that do business in great waters ; these see the works of
the Lord, and his wonders in the deep:” but the fact in
the present instance seems reducible to this, that the Pilot
accompanies both ships and Sharks, sometimes swimming
before, sometimes behind, for the sake of preying upon
whatever may be thrown overboard in the one case, or left
uneaten in the other. It is true that the Shark never
attacks it ; but it is also true that the hawk does not attack
the swallow ; and in both instances the reason is the same ;
the Pilot being too nimble for the unwieldy Shark in the
water, just as the feebler but more agile bird is too swift
in its movements for fafeo in the air. It is thus that the
apparent alliance of these dissimilar fishes may be explained
eVEen  upon gum.:m! in‘irluiples, to say mlthing of Bosc's
ohservation, who assures us that he has seen hundreds of
Pilot-fish, that they always keep at a respectful distance
from the Shark, and swim about swiftly in different direc-
tions, that they may more certainly avoid it. If any food
be thrown overboard, the Pilot stops to seize it, and aban-
donz both the Shark and vessel. Geoffroy no doubt tells a
story of two Pilot-fish having been seen to take a great deal
of trouble, swimming to and fro, in order to conduct a
Shark towards a baited hook: but admitting the truth of
the details, it is clear, that whatever advantage might even-
tually acerue to the conductors, the probable result to the
Shark was a cruel death, and one is consequently the more
inclined to admire how the narrative itself’ should find
place in a Memoir sur laffection mutuelle des quelques
animaux ! The Pilot-fish in question is chiefly a Medi-
terranean species, although it also spreads into distant
oceans, having been found by Daldorf under the equator.
A greta extent of geographical distribution may indeed be
expected in reference to a species which is said to suffer
itself to be led away immense distances in its eager pursuit
of ships. Dutertre records that he saw one which followed
liis veszel for more than 500 leagues. Whether he kept
his eye upon it night and day during all that time, or in
what other way he ascertained it to be the same individual
throughout so long a traverse, is what he does not state,
and we therefore cannot explain.

In further illustration of the subject, we shall subjoin a
short extract from a recent publication, Dr Meyen's Reise
win die FErde : © The Pilot swims constantly in front of the
Shark ; we ourselves have seen three instances in which the
Shark was led by the Pilor. When the Sea-Angel neared
the ship, the Pilot swam close to the snout, or near one
of the breast fins of the animal; sometimes he darted
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the Shark was about twenty paces from the ship. With the
guickness of lightning the Pilot came up, smelt at the dainty,
and instantly swam back again to the Shark, swimming many
times round his snout, and splashing, as if to give him exact
information as to the bacon. The Shark now began to put
himself in motion, the Pilot showing him the way, and in a
moment he was fast upon the hook. Once we watched a
Pilot for many days, who kept constantly swimming close
before the keel of the ship. The sailors say, as of a thing
well known and familiar, that such a fish so situated has
lost his Shark, and is seeking another. Upon a later occa-
sion, we observed two Pilots in sedulous attendance on a
Elue Shark, which we caught in the Chinese Sea. It seems
probable that the Pilot feeds on the Shark’s excrements,
keeps his company for that purpose, and directs his opera-
tions solely from this selfish view." The reviser of this
article has seen many Sharks caught in the Bight of Benin.
They were frequently accompanied by one or two Pilot-fish,
pretty objects with their light-blue bands, more often by
troops of the disgusting-looking Eelieneis, and not seldom
without either of these fishes. The Pilot-fish swam grace-
fully round the head of the fish, but quickly struck off’ on
one side when the monster, urged by his voracious appetite,
turned up to take the bait. This bait was approached both
by the Pilot-fish and Remora—Dby the one with an easy and
elegant motion, by the other with a wriggling of the taper
tail that conveyed the notion of swimming with difficulty.
It seemed to us that both these attendants had no other
object than that of procuring food for themselves. The
Remorae very commonly deserted the Shark, even when it
was not caught, and attached themselves to the ship's
bottom, darting off when any greasy water was thrown over-
board by the cook, to pick up the morsels of fat from the clear
blue water, returning again to their resting-place to be borne
through the water without trouble.

The generic term Coryphena is derived from sopudig,
verfex, or top of the head, in reference to the height of the
crest of the cranivm. This division contains the famous
Dolphin of the Mediterrancan [ Cor. hippurus, Linn.), so
celebrated for the beauty of its versatile tints.

M T o e e e o T e e “T"rnrt'mg:'lny
Dies like the Dolphin, whom each pang imbues

With a new colour as it gasps away,

The last still loveliest, till—"tis gone—and all is gray."”

The species are still in some measure indistinetly cha-
racterized. They occur in the Pacific and Atlantic Oceans,
and the Mediterranean Sea, and are remarkable, among
other things, for their keen pursnit of Flying-fish, which, in
the first place, they force to leave their native element,
and then following swiftly in a corresponding track, receive
with open mouth the moment they descend exhausted to
the surface. The Coryphiene may be regarded as among
the most brilliant inbabitants of the sea. It is necessary,
according to Bose, to have seen them following a vessel in
troops, before we can form a proper estimate of their beauty.
When they swim embodied near the surface, and beneath
the light of a cloudless sky, they seem effulgent with the rich-
est gold, combined with the sparkling lustre of the tepaz,
the emerald, and the sapphire,—and every brilliant hue in
perpetual change, accordant with the vivacity and varied
grace of their movements, It is indeed a spectacle suffi-
cient anywhere to excite our unfeigned admiration ; and
when seen suddenly amid the waves of the lonely and
monotonous ocean, it comes upon us like a glad surprise.
The beauty of these fishes has in every age attracted the
wonder

“ Of all who on the wide deep wandering ara ;™
and it is so far to be regretted, that their fugitive colours
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While swimming rapidly, they seem rather as if impelled . ;

or projected forwards by some exterior force, than by any
exertion of their own. DBut, on attentive examination, a
strong and rapid muscular movement may be detected by
the constant undulation of the lu:ng dlorsal ﬁ|11, a movement
which greatly contributes to the throwing off of those lus-
trous metallic reflections for which they have so long been
noted. The Mediterranean species, Cor. hippurus, if not the
most beauntiful, is the largest known. It sometimes attains
to the length of five feet. Its colours, so far as they are ca-
pable of description, are silvery blue above, with markings
of a deeper azure, and reflections of pure gold—the lower
parts citron yellow, marked with pale blue. The pectoral
fins are partly lead colour, partly yellow ; the ventrals are
vellow on their under surface, and black above; the anal
fin is yellow. The iris of the eye is made of apparent gold.
This description is from the recorded observation of the
living fish by M. Biberon. Another eye-witness, Colonel
Bory 8t Vincent, describes the back as being of a sea-green
colour, sprinkled with orange spots; the abdomen silvery ;
the lateral line yvellow ; the dorsal fin celestial blue, with
zolden-coloured rays ; the candal fin surrounded by a green
hue ; the other fins vellow.

One or two other kinds, not =o distinctly known, ocenr
in the Mediterranean, and many others in more distant seas.
The Portuguese name more than one species Dorade, a term
which, from its similarity to Dauwrade (a frequent appella-
tion of our Gilt-head, Chrysophris aurata), has produced
some confusion.  Not less ambiguous is the name of Dol-
_r;ﬁi:t, which appears to have been first n:im}lplied to the
Coryphaenze by the Dutch. It is scarcely necessary to ob-
serve, that the English word Dolphin, as synonymous with
the Greek Az, the Latin Delphinus, and the French
Dauphin, was originally, and iz still correctly, applied only
to designate a group of cetaceous animals (allied in strue-
ture to the Whales), to which the classical Dolphin of anti-
quity assuredly belonged. But by some conversion, into
the history of which it is not worth while to inguire, the
term has been applied by most modern writers, particularly
poets, to a creature of another class, a genuine fish, of the
genus Coryphena. No fault, therefore, can be imputed to
the naturalist, if the general misapplication of the term is
now found to occasion any misconception. There is no
doubt, however, that the animal beloved by gods and men,
the Hieros fehthys of the heroic Greeks, and the revered
symbaol of the Delphie Apollo, was nothing more than a
Pellock or Porpoise,

Xiphias (Sword-fish), though by no means uncommon,
are seldom captured, owing to their extreme vigilance. Cap-

Fig 112,

Xiphas Gladiug, young.

tain Beechy intorms us, that while in the Pacifie Ocean,
near Easter Island, ““as the line was hauling in, a large
Sword-fish bit at the tin case which contained our thermo-
meter, but fortunately failed in carrying it off”  Their mode
of capture in the Mediterranean may be likened to Whale-
fishing in miniature, and is said to be a very amusing and
exciting sport. A watchman placed upon a mast, or
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standing on the summit of a neighbouring rock, gives
warning by signal when he sees a fish approach. The

fishermen then row towards it; and, being so skilful as
frequently to strike the fish from a great distance, they
throw a harpoon into it attached to a long line.  An ardu-
ous struggle then commences, during which the aggres-
sors are sometimes pulled about by the fish for many hours
before they can get it into the boat. The sword-like pro-
longation of the snout in Xiphias is formed of the conflu-
ent premaxillaries, firmly and immoveably articulated with
the prenasal and maxillary bones as in the Scomberesoxr.

Fig. 115
Histiophories prelehellon

We cannot give more space to the more remarkable forms
of this large and important family of fishes. The pecu-
liarities of their structure, such as the loose texture of their
bones, the glandular-like assemblages of pancreatic caca
which they possess, and the papery-like scales, scarcely to
be distinguished from the smooth skin, with the neat taper-
ing tail and large crescentic caudal, together with the deli-
cacy of the cutaneous fold or membrane, in which the other
two vertical fins are developed, and which, from its early
disappearance, leaves many of the rays detached in form of
finlets, are all prominent characters of the more typical
species, and give such an unity of aspect to the whale
group, that it might rank as an order, and not as a mere
family division. The family is generally distributed in all
districts of the ocean, and the Temnodon saltator is espe-
cially a cosmopolitan fish, being found in all the temperate
and warmer districts of the Atlantic and Pacific Oceans.
In concluding, we must express our regret that M. Valen-
ciennes should have u{lﬂpt-u{i the word Rlombus, first used
by Lacépéde to distinguish a Scomberoid genus, but which
has been generally employed by ichthyologists to designate
the Turbots among the Plewronectidee. Cuvier had given
the Scomberoid genus the name of Peprilus in the second
edition of the Regne Animal, and this being also a Laceé-
pédian name of this genus, the continuance of it would have

Fig. 114,
Gasterochimma wrelamne,
avoided the mistakes that are likely to arize from two very
different genera retaining the same n|:-p;_-|.|:.tian. ;

Faminy XVI.—3COMBERID.E.

Eeales generally small, tender, smooth, seldom extending to the
vertical fins; bones less solid than in most other osseous fishes,
The tail and caudal fin, gl.-.lll,:Tu].l_"., vary l'ihfuruuu. Pancreatic ciecn
numerous, and frequently united in bunches. No armature on the
opercular pieces. In many, the sides of the tail are keeled and
armed with keeled, often acute scales. The posterior rays af the
second dorsal and anal are often detached from the rest of the fin.
Bometimes the spines of the first dorsal are not connected by mem-
brane. The front anal spines are detached in most; the caudal is
very frequently large. These characters are variously combined,
LT lrt'i.ng common to all, but they serve to divide this numerous
family into tribes.

Triee I.—Finlets, and no Armature on the Lateral Line.

First doreal continuwous, the vays of the second devached, forming
Jinlets.  Body fusiform. Caudal large and vigorons. Tail becom-
ing very slender, and more or less keeled. In some there is an
interval between the first and second dorsal, in others these fins
areé contiguous ; in some the scales of the thorax are large, forming
a corselet,  Most, or all, have seven hranchiostegals.

Gexvs 1. ScoMBeR, Linn, Detached finlets behind the dorsal
and anal ; a large interval between the dorsals. Tail with a slight
ridge on éach side, but no acute keel. Generally an air-bladder,
though in some species that organ is absent. Fourteen species.

GExrs 1L Toyssus, Cov. Mackersls, but with contiguous
dorsals ; the scales of the thorax larger and stronger, forming a
corselet whieh ends posteriorly in points. Detached finlets more
numerous ; no free spine in front of the dorsal. An acote carti-
laginous projection on the Isteral caudal ridge. Thirteen species,

Gexvs I, Avxis, Cuv. Dorsals separated by am interval.
Tail keeled on the sides ; intermediate between, and connecting the
Mackerels, having widely separated dorsals, to the Tunnies and Bo-
nitos, with small tecth, numerous finlets, keeled tail, and contigu-
ous dorsals. Three species.

GeExNUs IV, PELaMYys, Cov. Differs from Aweis in having
contiguons dorsals and strong pointed teeth, standing rather widely.
Two species,

Gexvs V., Cveiom, Cuv. No corselet. Compressed lancet-
pointed trenchant teeth., Detached finlets and long first dorsal of
Thynnus, Elongated body, keeled tail, and no pectoral coirass ;
this last character distinguishing them from Pelamys. Very short
villiform teeth on the chevron of the vomer, palatines, tongue, and
branchial arches. Sixteen species.

Gexvs VI THYRSITES, Cav. No lateral caudal keel; no pectoral
corselet. First dorsal contiguous to the second. liody elongnted,
much compressed. Small but perfect ventrals. Teeth pointed,
compressed, trenchant; longer and stronger anterior premaxillary
tecth ; palatine teeth small, pointed, Four species,

Gexvs VIL Gemryivs, Cuv.  Phyrsifer with rudimentary ven-
trals, No palatine testh, Two species,

Gexus VI RoverTus, Bonap. (Ruvetis, Coeco; Terragonurns,
Lowe ; Apfuris, Idem.) Body elongated, compressed. Head coversd
with a scabrous leathery skin. Belly keeled on the ventral edge.
Tail compressed, withouta lateral keel. Head unarmed; snout much
abbrovinted. Gill-openings very wide. Mandible shorter than
the premaxillaries. A row of equidistant, compressed, slightly
recurved, serrated teeth on the jaws; some of them long, especially
the premaxillary ones near the symphysis, which are the longest ;
a unizerial range of smaller ones on the vomer and palatines. Two
dorsals, with finlets above and below the tail. Caudal forked.
Branchiostegals seven. Many pancreatic cieca ; small air-bladder.
Une species.

ArPExmx To Triee 1.

Gexvs IX. LEerinoevs, Cuv. (Aphanopus, Lowe.) Form of
Gempiylus and Thyrsites, even more clongated ; but the:,r have no
soft dorsal or finlets, the spinous rays running all along the back.
Vestiges of ventrals in form of a little squamaid appendage, with
the styloid pubic bome felt through the skin. Teeth like those
of Thyrsites on the jaws; none on the vomer, and very fine ones
on the palatines. Branchiostegals six. A long cmcal stomach ;
twenty-three pancreatic cieca ; air-bladder long and narrow. Ona
species,
j'[h-::»:l.'!i» X. Tricntonvs, Linn, Head, body, and dentition of
Lepidopus, but without a vestige of ventrals. The dorsal, also,
is spinous throughout like that of Lepidopus ; while the anal con-
sists of a series of spines that scarcely protrude through the skin,
and the tail ends in a filiform point without a caudal fin. Four
Bpecies, LS TR

Gexvs X1 Nesucoroys, Rich.,  (Voy., of the Swipfmens pl.” x.,
1848)) Form greatly clongnted, and tapering posteriorly into an
exceedingly long filamentous-looking tail. lead longer than the
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body, excluding the tail. No ventrals. Elongated jaws formed
as in Scombérésox ; the edge of the mnmillar}l touching the angle of
the long gape of the mouth, which is bounded by the very slemder
premaxillaries and mandible.  Branchiostegals nine or ten, as fine
as & hair. Anus between the small pectorals, Eye large. Dorsal
spines isolated, each with a membrane in itz axilla, extending from
the occiput to very near the point of the tail, where they can no
longer be traced for their minuteness; anal fin with more nu-
merous and taller spines, and apparently o continuous membrane,
disappearing also near the hair-like point of the tail; no caundal.
None of the spines strong enongh to be pungent, but none of them
jointed. Teeth arranged in very close, fine, file-like bands, on the
premaxillaries and mandibles ; individually, when viewed through
a lens, they appear to be semi-lanceolate with the points turned
backwards. COne species,

Group of Sword-fish.  Muzsle in form of @ sword or dagger.
No detached finlets.

Gexve XII. Xrruias, Linn.  Allied to Thynnus by their very
small scales, the keols on the side of the tail, and interior orgnn-
ization. Their distinctive character is the elongation of the beak,
composed chiefly of the premaxillaries and vomer, supported at
the base by the frontals, nasal, and maxillaries, and which is a
great offensive weapon. Their branchial lamine are peculiarly
formed. The caudal, baving the distinctive form of the family,
is & powerful instrument of natation. No ventrals. Branchioste-
gals seven. Stomach emeal, conical ; pancreatic emen numerous:
air-bladder large. Though the difference between thess gront
Beomberoids and Neméchthys is so vast, nz respects size, they seem
with regard to the structure of the jaws to bear much the same re-
lation to that small fish that Memiramphus does to Scomberesor, One
species,

PGHFUS XIIL TeTRAPTURUS, Rafin. Scomberoids with clon-
goted and pointed bill as in Xiphias, but which have ventrals, and
instead of a keel on each side of the tail, have little crests as in
Scomber.  Two species.

GexNvs XIV. Makaira, Lacép. With the pointed bill and the
small lateral esudal erests of Terapturus, but without ventrals,
One species.

Gexvs XV. HistiorHorUs, Lacép.  (Notistfum, Herm.) Ap-
proaches nearly to Xiphias. The bill, and lateral eaudal crests of
Tetraptuwrus, but the dorsal is very high; and their long slender
ventrals are composed of two rays, Branchiostegals seven. Sto-
mach caenl, & great bag as long as the abdomen: cwes in & mass
like a pancreas.  Five species,

Trroe IL—Crestroxorr, Laeép. Seomberoids, with the Jirat
dorsal composed of isolated spines.

¢, No continuous membrane to the spinous dorsal: with or
without finlets behind the articulated dorsal or anal ; and the late-
ral caudal keel present in some genera, wanting in others. Ven-
trals present in almost all,

GENvs XVI. Navorates, Cuv. A fusiform body, small uni-
form scales, and & keel on the side of the tail as in Thynnus. Two
free spines before the anal, and the above characters of the tribe,
Four species,

Gexvs XVII. ELECATE, Cuv. Naucrates, except that the two
spines before the anal are wanting, also the lateral caudal keel.
The head, moreover, is depressed.  Five species,

Gexvs XVIIL Licara, Cuv, Body oblong, compressed, with-
out keel or lateral ridges on the tail. Dorsal spines isolated, with
each a membrane in its axilla, and & decumbent spine in front of
all. Four species.

GENUS XIX. Parorsis, Jen. Differs from Lichis in the total
want of ventrals,

Gexvs XX. CHoRINEMUS, Cuv. (Scomberoides, Lacép.) Lickie
with the rays of the second dorsal or of the anal either wholly iso-
lated or connected by o low membrane so tender that it dizappeara
easily. Branchiostegals seven or eight, in seme only four or five,
Bixtesn specics.

Gexus XXL Tracmrvorus, Cov.  Differ from Lickia in having
a more elevated body, and steeper profile before the eye, and in the
anal and dorsal being more acutely faleiform anteriorly. Some
American species have the lower bodies of Lickia, and differ from
that genus chiefly in the short, almost truncated snout. Twenty-
four species.

Gexus XXII. AroLeerus, Cuv, Trachingt: with ventrals nt-
tached to the throat. One species,

Gexvs XXIII. Parryvros, De Koy, Rays of the dorsal oot
free, but connected by a low membrane ; a epine before the anal,

YOL. XII.
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Preoperculum and opercolum serrated. The last-mentioned cha- Classifica-

racter seems to remove this fish from the Scomberido, with which, tlon—

however, its entire habit accords. One species (Tvachinotus ar- Aennthop-

gendens, Storer), terous
Fishes.

Tripe ITL—Scomberoids, with a cuirassed lateral line ;:

The scaly shields being themselves keeled and acute. This kind
of armour becomes feebler in certain genera, so that it would net be
noticed but for the smallness of the other scales.

GExXDs NXIV. Caraxx, Cuv. Keeled seales on the lateral Lins
strong and acute. Two separate dorsals. A couchant anterior
spine ; two free gpines before the anal. No appearance of the
corset of Thymnus,  Posterior dorsal and nnal rays spmetimes very
slightly connected, or even forming detached finlets. Seventy-one
gpecies described in the Histoire des Poissons, and there divided
into—

Frachurus, which have the whole lateral line strongly cuirnssed,

Caranz, with only the posterior part of the line cuirassed, Eody

lanceolate. Finlots.

Carangus, low bucklers, low bodies, profiles nearly straight, and

no finlets.

Citula, Carangi, with the tips of the dorsal and anal much pro-

longed.

Bleeker subdivides the genus into— Megalaspds, equivalent nearly
to Carane ; Decapterus, of which € kuerra is a type; and Carens,
the type of which is €. jarra.

GExUs XXV. Canancicuruys, Bleeck. Premaxillary and man-
dibular testh pluriserial ; those forming the external row longer,
with some canines in front of the mandible ; teeth on the vomer,
palatines, and tongue. Preoperculum denticulated. Lateral line
armed with spinous shiclds. Branchiostegals seven. Kema,

The genus Caranc is succeeded naturally by small groups of
Seomberoids, having a compressed body and an elevated trenchant
profile leading to Fomer, in which this compression and elevation
are at o maximum, In these the keeled scales of the lateral line
are comparatively feeble.

GENUS XX VL Onistes, Cuv. Resemble the Citulee in their falei-
form acute dorsals and anals, and have in addition the middle Tuys
of the dorsal and anal prolonged into long, simple, articulated fila-
ments, Two species.

Gexus XXVIL Scvais, Cuv.  Citule with high trenchant pro-
files. The first or spinons dorsnl concealed beneath the integuments ;
its spines lying against the interneurals, Anterior soft rays both
of dorsal ond anal prolonged. Two species,

Genus XXVIIL Brernanris, Cuv. Rhomboidal form. Spines
of first dorgal very short ; anterior rays of soft dorsal, and corre-
sponding ones of the anal, prolonged into unbranched articulated
filaments ; long ventrals, A convex trenchant profile of moderate
height. Three species,

Gexvs XXIX. GaroicHTnys, Cuv. Differs from Blepharis in
having a higher profile, convex forehead, and vertical face, Body
compressed, high, Ventrals long ; eaudal forked = firat dorsal very
low, in some reduced to a series of very short spines; anterior
rays of the second dorsal and of the anal prolonged. Thres species,

Gexvs XXX. ARGYREW08US, Lacép. Profile descending in an
oblique straight line from the occiput; not gibbous on the
forehead. The dorsal line between the nape and the second dorsal,
instead of ascending like that of Gallichthys, is almost horizontal,
and on its posterior half it supports the first dorsal ; the general
form is therefore less rhomboidal.  Ventrals, second ray of the first
dorsal, and anterior part of the second dorsal and anal, long and
pointed. Two species.

GExvs XXXI. VoMer, Cuv. Cval form, but the gibbous profile
of the forehead over the eye projects out of the oval, and the face is
rather concave. From the fsrehead to the second dorsal the back is
but slightly convex, being almost horizontal. The ventrnl curve is
poart of a regular ellipse.  First dorsal very low and weak, and its
posterior spines mot conneeted by membrane ; second dorsal and
anal low and long, not pointed or falciform. One species,

Gewus XXXI1I. Hyxswis, Cuv,  Like Vomer, but without a ves-
tige of the first doresnl. Eranchiostegals eight. Differs much from
Fomer in its skeleton.. Stomach siphonal, the pylorus being at the
point of a dilated, compressed, triangular sac; pancreatic cmen
numerous ; very large air-bladder prolonged into two conical pro-
cesges, one on each side of the tail. One species.

Triee IV.—Scomberoids, having no detached finlets, no
isolated dorsal spines, and no lateral armature of
the tail ; divided into genera having two dorsals, and
those which have ondy one. (a.) Two dorsals,

Gexos XXXIII Bertora, Cav. Differs from Carans in wanting
the armature of the lateral line, and from Lichia in the dorsal spines
2p
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being eonnected by membrane.  Villiform teeth on the jaws, vomer,
and palatines. Ten species.

GENUE XXXIV. SerioLerLa, Guichen. Body elongated, com-
pressed ; covered with very delicate seales, Head small, compressed.
Jaw-teeth acute, compressed, moderately eurved, distant, uniserial ;
vomerine teeth villiform ; palatines smooth, edentate. Freoper-
eulum ciliated, Twao free spines before the anal. Two dorsals, the
anterior one short, lower, spinous, but without a reclining spine in
front: the second one extending fur on the back ; no spurious fins ;
ventrals thoracie. Lateral line not keeled. Branchiostegals six,
Valparaiso, Junn Fernandez,

GEXUs XXXV, TEMxopox, Cov. Seriole, with thin lanceolate
trenchant teeth, like those of Cebium, in the outer Tow ; thoze on
the vomer and palatines villiform. Body oblong. Small first
dorsal ; the two spines before the anal almost hidden. One species,

Gexus XXXVI. Lacrarivs, Cuv. Differs in its dentition from
Seriole in having two or four long conimes among the villiform
bands in front of the jaws. Vomer, palatines, and tongoe rough,
No free spines before the anal; two dorsals and an unarmed lateral
line.

GENTS XXXVIL Nomers, Cov., Differs from Seriola in having
a smaller mouth. Teeth on the jaws curved, uniserial, widely set,
No villiform bands behind. Ventrals large, exceeding considerably
those of Seriofe ; no detached finlets, One species,

GENUS XXXVIIL. GasteErocuisma, Rich. So closely allied to
Nomens that it is placed after it, though the detachment of the pos-
terior rays of the second dorsal and anal would secm to send it toa
different group, but the membrane of these fing iz so delicate that
it disappears in handling, and the normal condition may be that of
continuous fins, Form of the body exactly that of a common
Mackerel, but the scales are larger. Snout more pointed, and
mouth larger than in Nomews. No vestige of a crest or keel on the
tail. Branchiostegals five. Ventrals one spine and five jointed
rays; two dorsals contiguous, the first one higher than the second
and rounded in outline ; pectorals small ; ventrals extremely large,
folding into a deep slit on the edge of the belly, which is lined with
scaleless integument. The anus, opening at the end of a short very
glemder tube, is ineluded in this sheath. Teeth on the jaws, subu-
late, slightly curved, widely set in a single row ; vomerine and
palatine teeth more delicate and more irregularly placed. No de-
tached spines before the anal ; ventrals black, as in Nomews, One
species.  New Fealand.

GeExus XXXIX. Navernerus, Cuv. Resembling Nauerates, but
wanting the lateral keelson the tail, and with a preopercular spine.

GENps XL, PorTHMEUS, Cav. Differs from Nawclerus in hav-
ing a single dorsal, or rather in the spinous dorsal being absent,
and in the whole edge of the preoperculum being denticulated ; in
the roughness of the mastoid bone, and in the presence of super-
orbital crests. Tacth on the vomer and palatines as in the preced-
ing allies of Serfola.  One species,

Gexus XLI. PsExES, Cuv. Differs from Seriola and the groups
which follow it, in having no tecth on the vomer or palate. Teeth
on the jaws uniserial, short, thickish, standing widely apart,
curved. Vertical fins partially scaly. Branchiostegals six. Two
dorsals, Snout formed like that of Trachinotus. Five species.

(b.) One dorsal occupiing most of the back, itz rays flevilie
I-"erﬁ.-:.nfﬁns Farﬁaﬂy .mﬂ'y. Fentrals thoracie. Fa-
latine u\.'.!.ﬁ.

Gexvs XLIL CoryPHENA, Linn. Thoracie Scomberoids, hav-
ing elongated compressed bodies eovered with small seales.  Head
trenchant above, Dorsal long, single, supported by flexible rays,
most of which are not jointed. Head greatly elevated ; facial pro=
file convexly curved in the arc of a circle, descending rapidly.
Eyes low. Mouth large. Teeth on the jaws and palatines card-like.
Fifteen species.

Gexvs XLIIL Lamruows, Cuv. General form and dentition
that of Coryphena, but the head is oblong ; forehead lower ; the
cyes of middle height. The dorsal low and equal. Six species,

Gexvs XLIV. CexTrRoLoPHUS, Lacép. Coryphene less elon-
gated than Lampwgus ; a space between the nape and the dorsal ; and
no teeth on the palate. Five species,

GeErvz KLYV. AstropERMUS, Bonell. Allied to Coryplena,
Seomber, and Zews, Head elevated and trenchant.  Mouth small.
Four Branchiostegals, Very small ventrals; scales radiating like
stars. One speeies,

GeENvs XLVI. Preraceis, Cuv. Differs from the general cha-
racter of the family in having large scales, a low forchead, high
dorsal, ventrals of fow rays, and geparated pancreatic cwen.  The
true position of the genus is still undecided. Body greatly com-
pressed, witha long dorsal like that of Coryplens, but =0 high that,
in comjunction with the anal, it renders the fish higher than it is
long. Ventrals slender, jugular. Scales much like those of Brama,

but they do not extend to the branchiostegal membrane. Branchi
astegals seven.  Four species.

Gexvs XLVII. STromatevs, Linn., Bloch, No ventrals; a
single dorsal with its spinous rays concealed in its anterior edge ;
vertical fins sealy. Scales small, lost in the skin, Poancreatic coeca
geomberoid.  Eleven species.

Gexvs XLVILL Perrinvs, Cuv., Reg, An. (Rhombus, Lncép.)
American Stromated, distinguished by the projection of the pointed
and trenchant-edged pubic bones, thus forming a link with Paerges.
Five species.

Gexvs XLIX. Lovarvs, Rafin, Badly characterized. One
species, said to have a small, flat, moveable appendix before the anus,
serving as a kind of operculum. This distinguishes it from Stro-
Taareis,

GeNvs L. BEsERINUS, Cov. Differs from Stromateus and Pepri-
fus in having two very small ventrals, but has the internal struc-
tura of Stromatens. The ventrals composed of a spine and five soft
rays. Branchiostegals six.

Gexvs LI. Kortos, Bloch. Comes near FPeprilus, from which
the genus differs in having a shorter dorsal and well developed ju-
gular ventrals, A long anal ; and seales g0 fine as to become per-
ceptible only by drying the skin. No scales on the fins, Branchi-
ostegals seven. Pubic bones emitting 4 spine between the ventrals,
Small trenchant -Enluma before the dorsal, with a eouchant Epine at
their base, Ribs dilated, convex, and forming rings which inclose
the mir-bladder in o tube that is prolonged under the vertebre of
the tail. Body high anteriorly, tapering posteriorly. One spe-

cies,

DORY FAMILY.

M. Valenciennes described this group as the fifth great
tribe of Scomberoids, distinguished from the other four by
its members having all protractile mouths., He assigns as
reasons for =0 placing them, that they are connected to the
rest of the Scomberoids by many anatomical characters
which they possess in common, by the similarity of their
dermal constitution, and general family likeness. The
Zeides, he says, have two dorsals, and some other osteologi-
cal characters analogous to those of the Percoids; but the
nature of their integuments, and the shields which arm their
sides, ally them incontestably to the Scomberoids having a
cuirassed lateral line. Lampris, which has also a protrac-
tile mouth, has viscera similar to those of Thynaus, and thus
links the group closely to the rest of the Scomberoids, But
he adds that the group is a natural one, which has relations
to several others not less natural, and he divides it into two
spctions,—one in which the dorsal is g0 deeply divided as
to appear like two; and a second in which the dorsal is
continuous or single.

The best known example of the family, and one common
enongh on our western coasts, is the Zews juber, or John
Dory of Billingsgate. This was for long neglected in the
London market, until Quin, whose gastronomic acquirements
were well known, brought it into a repute which it still re-
tains with city men ; chiefly, we suspect, on account of the
character which he gave it, for it is by no means a fish that
adorns a table by its handsome aspect. The names of this
fish, in the Bay of Biscay and the Mediterranean, have re-
lation to the resemblance which its dorsals bear to a cock’s-
comb. In some places it is called * Sea-chicken,” and in
Gascony Jau, which signifies cock.  In Spain, Languedoe,
and Sardinia, it has the analogous names of Gal, Gallo, and
Gadda. Dory, or Dorée, by whichit is known on both sides
of the British Channel, refers evidently to its yellow colour;
and we suspect that the John which is prefixed in England
is not Jaune, which would be merely a repetition of Dorée,
but a corruption of the Gascon Jau, and, in fact, that it means
the Gilt-Cock of the sea.  The round black spot on the side
has obtained for it, in common with the Haddock, the repu-
tation of being the fish from which St Peter took the piece
of money. In some of the Mediterranean ports it is called
St Christopher’s fish; and the modern Greeks call it Christo-
psaro, or Christ's fish, and hang it up in their churches. At
the Canaries it is called Gallo san Pedro (St Peter'’s Cock).
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in the seas of Japan.

EC BEHSE O Li0'G X

Ttz excellence as an article of diet was known to Paul Jovius,
who compares it to Turbot. Dories, very similar to the
European fish, are found at the Cape of Good Hope, and

Fig, 115,
Caprog australis,
A distinct species exists in the Aus-
tralian seas, which has the same black mark on the sides.

The Capros aper, occasionally taken on the British coast,

Fig. 116,

Lampris guitatis.
and more common in the Mediterranean, is also represented
in the Australian seas. Indeed, the Scomberoids and the

Fig. 117.
Equula serrulifera.
fishes most nearly allied to them, arc

very general in their

distribution, appearing in almost precisely the same forms
in the two hemispheres, and in both the Atlantic and Pacific
sections of the ocean. The Lampris guttatus is o rarve
and beautiful fish of great size, whose headquarters seem
to be in the northern seas, It is seldom taken on the Bri-
tish coasts, and still seldomer in the Mediterranean,

The Eguwle are small fishes, very interesting from their
forms, but of no great utility to man.

Faminy XVIL—ZEID.E,

Scomberoid fish, with protractile mouths, forming, in the Fis-
toire des Poissons, the JAfth tribe of Scomberide.  Mouth very pro-
tractile. Feeble teeth, not numerous. Dodies oval, much com-
pressed,

Genvs I. Zevs, Lion. (Zead, Bonap.) One dorsal deeply
notehed, or two contiguons dorsals, anterior one spinous, with fili-
form tips taller than the spines; ventrals rather before the pec-
torals ; anal spines four. Coodal rounded. Dermal shields bony,
along the bases of the dorsal and anal. A very protractile mouth.
Branchiostegals seven. Teeth small and feeble. Stomach Invge,
ciecal ; pyloric cwen extremely numerous ; air-bladder simple, oval,
large. Bix species.

Gexus II. Carros, Lacép. Deeply notched dorsal, and a still
more protractile mouth than Zews ; destitute of the spinous bucklers,
but eovered with very rough scales. Eye large. Caudal rounded.
Branchiostegals five to eight. Spines of the anal two or three,
Teeth very small. Two species.

Gexus [1I, Carrornoxes, Mill. and Trosch. Dist.inguislm;]
from Capros by a single row of upper and under teeth, by the
roughness of the maxillary, and by the three spines of the anal
forming a separate fin before the soft one.

Gexvs IV, Lamrnis, Risso. A single dorsal greatly elevated
in front into & long faleiform point, the low part running back to
newr the caudal ; anal long and low ; ventrals long, correspond-
ing in form to the front of the dorsal under which they are at-
tached ; the dorsal has two small short spinous rays in front, and
the anal r;mIJ.' one. Scales small, very thin, =Stomach ciecal, eoni=
¢al ; pancreatic coeca above sixty, each dividing dichotomously se-
veral times; air-bladder very large, terminated behind by two
ghort, horn-like processes. (ne species.

Gexus V, Eouona, Cuav. Small Scomberoids. Mouth small,
protrusive as in Geeres, furnished with fine teeth like those of a
hetodon.  One or two small spines on the anterior frontal ; near
to which are the two contigunous orifices of the nostril. A small
osseous crest behind the nape in front of the dorsal, and a similar
one between the anues and anal fin, sometimes spinous at the tip.
Anal and dorsal fins long, higher in front, the second and third
spines being strong and tall ; ventrals under the pectoral consist-
ing of a strong spine, and five soft rays. Body oval, much com-
pressed ; serrated along the bases of the dorsal and anal. "r'er"l,r
small smooth seales. Branchiostegals generally eight, sometimes
nina. Htomach ceeal, eonical ; two pancreatic cmea; air-bladder
having two projections posteriorly. Twenty-four species.

Gexus VI Mexg, Lacép. Body high ; the dorsal profile being
a flat curve, the ventral one very convex, with the ventrals at its
apex under the pectorals, but at a great distance from the head ;
the intervening thoracie space presenting a tremchant edge, sup-
ported by the pubic bones and corncoids. Mouth protractile. Ven-
trals with a very short spine and five articulated rays, the first one
being long.  Dorsal, with four spinous rays, more elevated in front
but low posteriorly, and extending to near the caudal; anal long
and very low, its very short rays much branched ; caudal forked.
Skin smooth and satiny. Stomach siphonal ; pancreatic caca nu-
merous, extremely slender, and having very delicate coats; air-
bladder very large. One species,

CHETODONTS

Have received the name of Sguwamipennes, because the
softer, and frequently also the spinous, portions of the dorsal
and anal fins are covered with scales, which, as it were, en-
erust them, and render their discrimination from the rest
of the body by no means easy. This is the most obvions
character of these fishes, of which the form is in general
much compressed.  The intestines are rather long, and the
ceeca numerous.  This family was comprised by Linnaus
in his genus Cheetodon, so called from the long, slender, and
hair-like character of the teeth; and the species in general
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Classifiea- are alike remarkable for their singular forms and splendid
fion—  eqlours.

"*‘;:?_;':lti" The seas of the torrid zone have indeed no cause to envy
Fhiline: the productions of those famous lands, the shores of which

they have so long bathed with their translucent waters. If
the equatorial regions of Africa and America possess, among
their feathered tribes, the brilliant Sonimangas, the lustrous
Humming-birds, and the gorgeous Chatterers, the interme-
diate ocean and the Indian seas contain countless thouszands
of the finny race which surpass even these in splendour.
l']_lll'“'_" {‘:l’lil'l E]'][]TIH‘ i]l i:l:'l'l‘tlii_‘:ul.'l I'y ﬂ:l'l'l'ﬂ a ﬁll"'il:" aon 'l\'ili(:!i natuare
has bestowed her ornaments with a lavish hand. The deep
purple of the iris, the paler richness of the rose, the azure
blue of the crystalline sky, the darkest velvet black, and
deepest violet tint of the pansy, are seen combined with
metallic radiance on the pearly bodies of this resplendent
group. The eye of man receives the greater pleasure from
their contemplation, in that, being of moderate or small
size, and haunting habitually the coral basins of the trans-
parent tropical seas, they disport themselves in the heams
of a vertical sun, as if desirous of exhibiting their splendid
liveries to the greatest advantage in the blaze of day.

TAEBLE OF GENEIRA.

No palatine teeth.
Eruzh-like teeth on both jaws,
Preoperenlum not spinous,
Dorsal single, wholly sealy.
None of the dorsal spines ending in filaments.
CHETODON, UHELMON,

Trise L.

S q_f the dorsal J;rr'ala'.'l with _.Iii'ﬂ:mﬁnmu.; Fr'p:c.
HEexiocnus, ZANCLUS.
Dorzals two, the soft one alone sealy.
Three anal spines ; seales large.
Epnirrus, DREPANE,

Four anal spines ¢ scales small, imbedded.
BCATOPHAGUS.

Dorsal merely notehed.
TAURICHTHY 2.

Preoperculum bearing a strong spine.
HoLoCANTHUS, POMACANTHUS,
Exterior teeth tricuspid ; interior ones villiform.
PLATAX.

Fine and short villiform teeth on the jows.
PseETTUS.

Palatine teeth present.
Trenchant teeth on both jaws. Triee I
PIMELEPTERUS, DNPTERODON,

Card-like tecth on both jaws. Trise 111
Erama,

Villiform teeth.
Pemrneris, Toxonon.
These genera are placed in tribes in the Histoire des
Poissons, The first tribe being the Squamipennes with

Fip. 118
Chtodon ephippium.

brush-like teeth, forming the Linnman genus Chatodon,

TCH T H Y O L1Ons 7

whose name is framed to describe this kind of dentition, in Classifica-
which the individual teeth are longer and stouter than tion—
villiform teeth, and resemble the strong bristles of a clothes- Acanthop-
brush. In fig. 53 the coarse brush-like teeth of Histiop- thmu’

g : - - 2 izhes.
terns veewrvirostris are well shown. The tissue of the
teeth of most Chaetodonts is albuminous, they have a yel-
lowish colour, and are flexible and elastic, but when dry
easily broken.

When once a person has seen several typical fishes of
this group, he readily recognises the family character. The
dense scaliness of the fins, which gradually taper out of the
thickness of the body, so that one cannot tell witheut dis-
section where the one ends and the other begins, is very
different from the small scales which creep on the mem-
brane or rayve of the vertical fins of some Scimnoids, as
Nebwris, Lepipteris, &ec., and these never have the flexible,
bristle-formed teeth of horny texture with which the true
Chatodons arve furnished ; and, moreover, show more or
less of the muciferous development of the bones of the head
and face characteristic of Sciznoids, giving them their blunt
facial profile. The Hwmulons come nearer to the Syua-
mipennes, but the bases of their vertical fins are set on
a':'l-‘l'l.lll[]}" on the back and bE!"}', and do not SII}]IE off into
the sides. The Chatodons of the Red Sea were known to
the ancients. /Elian speaks of them under the name of
Citharedus. None of the species come into the seas of
Europe, except the Brama Kaii, which wanders oceasion-
ally to the coasts of England. The Chelmon= are Cheeto-
dons with a tubular prolongation of the premaxillary and
mandible, in form of a long, slender snout. )

Fig. 119,
Chelmon marginalin
The species here figured was unknown to the authors of
the Histoire des Poissons, but its habits, from the great
similarity of its conformation, may be considered as similar

to that of the two species described in that work.,  Clielion
rosiratus, or enceladus, is an inhabitant of the sea and rivers
of Java, and has the instinct of throwing a drop of water
from its bill, so as to light upon any insect resting on a leaf’
or blade of prass near the stream, and thus make it fall that
it may instantly dart upon it. This was observed recently
by M. Reinwardt, and an account to the same import is con-
tained in the Philosophical Transactions for 1764. The
Chinese residing in Java keep this fish in jars, and tempt it
to practise its peculiar art for their amusement, by placing
an insect on a rod or thread within range of its shot.
Zanclus cornutus of Cuv. has become, on account pro-
bably of its singular form and horned front, an object almost
of superstitious reverence among the fishermen of the Mo-
luccas. It is alleged, that when they happen to capture
one of this species, they immediately salute it by certain
genuflexions, and then cast it into the sea. It is, however,
an excellent table fish, which attains a weight of 15 lbs.,



Classifica- and resembles the Turbot in fAavour,

ICHTFHEYOLOGY.

It is rather widely
diffused, occurring both in the Indian seas and Pacific

Aﬂuu]ﬂpr Umn“_

Baron Cuvier has remarked, that among all the strange
and fantastic fishes preserved in the representations of
Ruysch, Renard, and Valentyn, and which have so long
excited the mistrust of naturalists, none seems more likely
to provoke that feeling than the species which these writers
designate by the Malay name of Nkankarbaww, or Buffalo-
fish; and yet it now turns out that none is more accordant
with the truth of nature. Its sharp recurved horns, the pro-
tuberance above the head, the compressed and unequal
spines, and the singular distribution of colour,—all exist in
a species recently received from the Indian Archipelago.
It has accordingly been named Taurichthys by Cuvier—the
Greek translation of the Malay name. The species here

Fig. 120.
Tavurichihys varies

figured is T varius, which is from four to six inches long,
with a height almost equal to its length.

The species of Holocanthus are remarkable for the great
beauty and symmetrical distribution of their colours, and for
their excellence as articles of food. They are numerous

Fig. 121,
Pyetbus argenteis.

both in the Indian and American seas. One of the most

celebrated for the splendour and singularity of its aspect is
that named the Ewmperor of Japan by the Dutch, and the
Chetodon imperator of Bloch, figured in many works, Its
body is deep blue, traversed all over by about two and thirty
narrow bands of orange yellow. The pectoral fins are black,
and the entire tail bright yellow. Itis a large fish of its kind,
sometimes attaining the length of 15 inches, and, as an
article of food, is one of the most esteemed of all the Indian
species, resembling our own much-prized Salmon in flavour.,
Another and more recently discovered species is H. semi-
eireulatus, Cuv. It occurs both at Timor and New Ireland.
Its colours are white and blue ; its length from 4 to 5 inches.
The inhabitants of Waigiou eall it Meami.

Many fizh of this family are remarkable for bony enlarge-
ments of some part of their skeleton, very often of the in-
terneural bones.  In the Eplippus gigas the top of the skull
is swelled out into a solid mass, which hangs forwards like
the crest of a helmet, or like the skull of a Rhamphastos, and
the interhaemal which supports the first two anal spines iz also
curiously swollen. Plafox arthriticus is another member
of the family which derives its name from these gout-like

)
7

5

Fig. 122,
Seatophagus multifaseiats.

swellings of some of its bones. Psellus argenfeus is a
Chinese and Australian species, represented by fig. 116
and Seatophagus multifasciatus is another handsome fish of
the southern seas.

The Toxofes jueulator (fiz. 118) is a small Javanese
species, measuring 6 or 7 inches in length, remarkable for

Fig. 13
Tozabes jaoulator.

possessing the same faculty asthat mentioned in our notice

of Chelmon rostratus, When it perceives a fly or other
insect npon an nqunﬁcIlnnt, it dexterously drives it into the
water by a shower of drops. Cuvier received a specimen
from Batavia, the Stomach of which was entirely filled with
ants. This species has been erroneously multiplied in sys-
tematic works. It is twice deseribed by Shaw under two
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different names (Searus Sclilosseri and Lalrus jaculotor),
neither of which is the right one ; and there is no doubt of
its being identical with Hamilton Buchanan's Coius cha-
tereus, a supposed new species from the Ganges. It seems
pretty widely distributed thronghout the Indian Archipelago,
and is known to the Malays by the name of Lhan-sumpt.

Fasiny XVIIL—CHAETODONTIDUE, Bonap.

Bquamipennes, Cuv. The most apparent charaecter of this fa-
l‘nil_'|.' iz the incrustation of the soft portions of the dorsal and anal
fins, and often of the spinous parts also, with scales. Seales strongly
etenoid, Body pencrally preatly compressed. Intestines long, and
prloric caeca numerous. Dentition various, giving rise to generic
eubdivisions.

{a) CHETODONTINI, Bonap. Brush-like teeth on the jaws, none
on the palate,

Gexvs I. Oneronos, Linn. Preopercolum not spinous.  Dor.
gal single, entirely scaly ; no prolongations of its spinous rays, but
the soft dorsul sometimes ending in a long filament. Muzzle
comparatively short, but more or less projecting. Teeth like long
bristles densely erowded. FPylorie casca long, slender, and numer-
ous ; air-bladder strong. Body compressed, elliptical, or nearly
orbicolar. Tau short. Caudal truneated. Head small. Branchi-
ostegals six, Spinous rays, in most twelve or thirteen in the dorsal,
and three in the anal. Sixty-five species.

Gexve 1. CneLqox, Linn. Chetodons, with a long slender
bill, formed by the elongation of the premaxillaries and mandible,
Maxillary roundish, Mputh very narrow, at the end of the bill;
teeth short, villiform. Body very high. Dorsal and anal high
and sealy ; coudal square. Scales large. Three species.

Gexus [11I. MEGArROTODON, Guich. Distinguished from Chee-
fadon by a cluster of longer teeth, with hooked points, situated on
the end of the mandible,  Algiers.

Gexus IV. Hextocuus, Cuv. No preopercular spines.  Spin-
ous rays of the single dorsal much graduated, the third or fourth
one having a long filamentous tip, like a whip-thong, Body covered
with large scales. Branchipstegals five. Body obliquely rhomboidal,
the apex of the soft anal and the filumentous dorsal spine being
at opposite nngll'*, and the mouth and soft dorsal forming the other
two corners. Profile nearly wertical. Preoperculum serrated.
Five apecies,

Genva V. ZaxcrUs, Comm. No preopercular spines. The fili-
form-tipped spinous dorsal ray of ffenfockus, and nearly the same
form of I_n-un,!:,,-, but the scales are extremely small. Muzzle more
tubular and projecting, but not so much as in Chelmon. Posterior
parts of the soft dorsal and anal low, with o straight inclined ount-
line, 80 that the mouth and tail are the opposing angles of the
rhomb; the other two being the long dorsal spine and A of the
goft anal, as in Meafochus. Stomach caeal, of moderate capacity ;
fourteen pancreatic coeen.  Two species,

Genvs VI. HisriopTERUS, Schleg. Resembling Heniochus and
Tauerichthys in the form of the body. Dorsal fin very tall, with four
strong spines, without scales. Cheeks scaly. Preoperculum, oper-
eulum, and top of the hend and snout presenting the granulated
surfaces of the bones, Snout more or less elongated and tubular,
the elongation being chiefly in the nasal, vomer, and lower limb of
the preoperculum and other bones supporting the jaws, which are
at the extremity of the snout. Teeth conrsely bristle-formed, blunt,
crowded, in & wide band on the jawn. Eye large. Three ﬁ.pchcies.

Gexus VII. Epairrus, Cuv. No preopercular spines.  Dorsal
deeply notched between the spinous and soft portions ; the spinons
part being destitute of scales, and capable of folding into a sealy
furrow on the back ns in the Scimnoids. Three anal spines, Body
oval or nearly orbicular. Ventral profile almost horizontal. Pec-
tor-i fins short. Branchiostegals six.  Four species.

Gexvs VIIL DrerasE, Cuv. Ephippi, with long pointed pec-
torals. Dodies high and more rhomboidal, the ventral profile de-
seending to the soft anal, Branchiostegals six,

GExus IX. Bcatornacus, Cuv, Dorsal deeply notched between
the gpinons and soft part. No preopercular spines; four anal upines.
Sceales small, lost in the epidermis, but ctenoid in structure. Dody
o broad oval. Tail between the vertieal fins very short. Stomach
siphonal; many pancreatic cieca ; air-bladder gimple, pretty large.
Six specics.

Gexves X, TavricnTnys, Cuv. Dorsal less deeply notched.
A protuberance on the occiput, and a horn opposite the middle of
ench orbit. Ventrals rather large, Form unevenly subrhomboidal,
higher than long. The dorsal apex formed by the fourth or fifth
spinous ray ; second anal spine the largest. Preoperculum not
spinous. Face concave. Two species,

Gexos X[, HorocawTuus, Lacép. Dorsal gingle, scarcely

notched, or wholly even. A large spine at the angle of the pre-
operculum. Body a regular oval. Vertical fing all sealy. Border
of the preoperculum generally serrated. Branchiostegals six.
Twenty-six species.

Gexvs XII. Pomacawtnus, Cov. More elevated than folocan-
thus, but still haviog a nearly oval form. FPreorbitar and preoper-
culum always with entive edges, but with the strong spine at the
nngle of the latter. Dorsal spines generally fewer than in Haolo=
canthus (nine, or rarely ten) ; anal spines three or more, deeply im-
bedded in front of the anal. Teeth furnished with two short la-
teral points, as in a few Holocanthi. Bix species.

Gexvs XIIL Prarax, Cov. SBetiform brushslike teeth, but in
fromt of them a row of trenchant teeth trilobate at the points, as in
a few Folocanchi, but more evident in this genus.  Body very much
{‘H:Jln!rr{'n..sl:ll and elevated, so that it appears to graduate insensibly
into the dorsal and anal, which taper to long points; the entire
height of the fish much exeeeding its length ; these fins are sealy,
and the spinous rays {which are few in the dorsal} are buried in
their front edges. Ventrals long and pointed; candal rounded.
Eranchiostegals six. Fourteen species.

Gexos XIV. Fserrus, Comm. Body compressed. Dorsal and
anal scaly, with the points more or less folciform. Spines nlmost
concealed ; might form a group in the genus (hetodon ; but the
teeth are rather ¥illiform than setiform. Ventrals redoced to o
single spine, the short rays being obsolete. Branchiostegals six.
Some are more elevated, nnd others more rounded or oval. Dorsal
spines eight ; anal spines three. Three species,

Gexos XV. Hyrsinorus, Schleg.  Ventrals close to the anos ;
soft dorsal low, Height of the body nearly equal to its length.
Eranchiostegals six.

Teize Il.—Psieererian (Bonap) Chatodontide, with pa-
latine eeeth and with yeaarhuut teeth on the jaws.

Gexes XV PIMELEPTERUS, Lacép. (Dipterodon and Nysteres,
Lacép.) Distinetive character, uniserial teeth, each having n
trenchant limb rising at a right angle from a horizontal heel.
Body oblong. Head obtuse. Dorsal single. Fins thickish; the
soft rays being den nel}' covered with seales, General aspect much
like that of Crenidens. Head sealy. Ten species.

Gexus XVII. Diereropos, Cuv. Much like Pimelepierus, but
the dorsal is deeply notched anterior to the soft rays, and the in-
cisorinl teeth want the bony heel. Branchiostegals six. One
specics.

Trise IIL.—Chatodontide, with villiform or card-like teeth
on the jaws and palate. Tnclu in Pimeleptering of
Bonap.

Gexvs XVIIL, Brasa, Bloch, Schneid. Vertical fins covered
with scales, the articulated dorsal oceupying much of the back, and,
a8 is usunl in the family, higher in front, on the border of which
three spinous rays are buried ; becoming low posteriorly. Anal
shorter, but similar in form. Mouth nearly vertieal when closed.
Teeth card-like on the jaws and palatines, Dody compressed, ovate
in outline, obtuse at the facial end, tapering into the tail. Snont
very short and forming part of the obtuse profile.  Branchicstegala
geven. Stomach ghort ; pancreatic cmea five. Three species.

Gexus XIX. NesmopnaMa, Valenc, (Polymiria nolilis, Lowe.)}
Body oblong, covercd with very rough scales.  Hend small, scaly,
Snout and upper jaw naked. Mandible scaly, with two long sym=
physial barbels. Tecth on the jaws, palatines, vomer, and tongue,
minute, densely crowded, villiform. Opercular bones unarmed
and scaly, except the interoperculum, which is naked and skinny.
Dorsal fins united ; ventrals seven-rayed. Branchiostegals four.

Gexus XX, Crivs, Valene, (Leirus, Lowe.) Body eompressed,
keoled anteriorly, elothed wholly with smooth scales.  Head small,
truncated, scaly. Preoperculum furrowed on the limb, with an
entire margin without spines ; operculum, suboperculum, and inter-
operculum without spines or serratures, but sub-ciliated. A single
series of very small setaceous teeth. Dorsal, anal, and caudal fins
sealy, Branchiostegals six.

Genrs XXI, Scorris, Valenc, Unites the characters of Tracki-
notus and Platax ; and, bat for the teath covering all parts of the
roof of the mouth, might have entered the latter genus. Body
compressed, oval. Muzzle short and rounded, forming part of the
circumference of the oval profile. Broad band of villiform teeth
on the jaws, vomer, and palatines; those on the pterygoid bones
exceedingly minute. Most of the head scaly. Seales strongly ci-
linted. Ventrals, a spine, and five articulated rays. Two species.

GeNvs XXII PEMproeris, Cuv. Similar to Brama in outline,
except that the occiput and shoulder are less convex, and the pos-
terigr parts taper more. The teeth are villiform. The short and
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high dorsal is over the posterior half of the pectorals, oecupying
but little of the back, while the long anal resembles that of Brama.

Eye large. Air-bladder double as in Myripristes, Resembles Kur-
tus, but differs in the magnitude of the scales on the fins, Its
short dorsal and scaly anal, with the existence of vomerine and
palating teeth, separate the genus from the Sparidm. Eight
specics.

; Gexus XXIIL Toxores, Cuv. A short compressed body, with
the dorsal placed on the posterior half of the back. Very stromg
spinous rays ; the soft parts and the anal sealy, and opposite to
each other. Seales large.  Snout depressed, short; mandible ad-
vancing beyond the premaxillary. Very short, close, villiform testh
on the jaws, end of the vomer, and palatines ; also on the ptery-
goids and tongue. Minute denticulations on the border of the pro-
orbitar and preoperculum. Stomach short and large ; twelve pan-
erentic emea; air-bladder large and thin-coated. One species.

Gexvs XXIV., HorLegwarnus, Rich, (March 1841.) (Searo-
don, Schleg. 1844.) Compressed oval Chmtodontoids, with the
goft dorsal and anal opposite, and sealy ; spinous portion of the
dorsal longer, but lower than the soft part; ventrals a little behind
the pectorals. Jaws and teeth of Scarus. Scales feebly ctenoid,
imbedded deeply in the skin, few on the head, and confined to the
temporal vegion. Branchiostegals seven. Three or four species.

RIBBON-FISH.

A natural family nearly allied to the Scomberoids, and
having bones of a still looser texture than the Mackerels,
in most little more solid than a fibrous net-work. Cuvier
included Lepidopus and Trichiurus in this family, but we
have followed M. Valenciennes in placing these two genera
at the end of the first tribe of Scomberoids, and along with
them Nemichthys, whose greatest affinity seems to be with
Trichiurus. M. Valenciennes, however, considers the two
genera in question to be a link between the families, and
to be connected with the elongated Scomberoids by their
strong compressed curved teeth ; while they have an equal
relationship to the Teenioids by the presence of ventrals
merely in a rudimentary condition, or their entire absence.

The first tribe, being the Ribbon-fish, which have small
mouths, includes those to which this family name applies
best, because species exist which are nine or ten feet long,
vet are not six inches high, and scarcely an inch thick.
The Trachypteri have several rays in the ventrals; the
Gymanetri only one or two filamentous rays ; and Stylepho-
rus, still imperfectly known, appears to be truly apodal.
Few fish of so much interest, from the singularity of their
appearance, and the peculiarities of their structure, are so
imperfectly known. This arises in a great measure from
the delicacy of their texture. They are constructed for in-
habiting the still waters of great depths, and are seldom
seen except when thrown ashore in tempests, Their tender
fins are easily mutilated, their thin soft Aesh rapidly decays,
their bones have too little firmness to keep the skeleton
tozether when rdely handled, and they almost never come
before a naturalist in a perfect condition. M. Valenciennes
had twenty individuals under examination when he drew
up his history of the family, and he has done much to re-
move the confusion which the imperfect and contradictory
descriptions of authors, framed on mutilated specimens, had
created. ‘The Trachypteri, he says, are extremely tender,
and their fins brittle, and their entice form can be seen in
very young individuals only, The woodeut fig. 4 repre-
sents one species, Trachypterus falr, which has 168 rays
in its dorsal fin, and plumes of rays on the head and tail.
This fish shines with the most brilliant silvery tints, and
when moving freely in the water, its varying hues relieved
by three large round black spots on the sides, must render
it one of the prettiest of the many elegant fish that the
seas produce, The anatomy of Trachypterus leiopterus is
given in the Histoire des Poissons, and the stomach is there
described as caeeal, long, and narrow, with a very short as-
cending pyloric branch arising from its lower third part.
The pancreatic caca are almost innumerable, and open

into the intestine by two parallel rows of holes. It had no
air-bladder. The Vaagmeaer, or Deal-fiah, has also been
recorded by Dr Fleming asa British species. It is the
Trachypterus bogmarus of the Histoire des Poissons, the
Gymur.‘b'us or Gyumayaﬂer arcticus of |'n't‘.\'im|5 autlu:rs,
and is described in the Natural History of Teeland, written
in 1658 by Jon Gundmunsen, a native of that island.
Nilsson includes it among the Norwegian fish, but as one
very rarely seen. The Supplement to Yarrell's British
Flishes contains a ﬁgur(—: and lh:!:.l;:'r'lptir.-n of one taken in
Iceland, translated from a memoir by Heinhardt, curator of
the Museum at Copenhagen. The Gymnetrus Hawkinsii
is another rare DBritish Ribbon-fish. The Stylephorus
chordatus of Shaw was taken in the Gulf of Mexico, and is
known only by a single specimen in possession of the Col-
lege of Surgeons of London, but which is not, unfortunately,
in the best condition., The long filament from which it
derives its name is considered by Blainville to be a pro-
longed ray of the caudal fin, and not a lengthened spine as
in Trichivrus. The Cepola rubescens, Red-band Fish or
Red-snake Fich, belonging to the second tribe of Ribbon-
fish, though not common on the English coast, is sometimes
taken in numbers, as was the case about twelve years ago

in Torbay.
Faviny XIX.—T.ENIIDE,

TENIOIDES oU Porssons BN Rupaw, Cov. Compressed, elon-
gated, ribbon-shaped fish. Skin naked and silvery. Long dorsal
often joined to the candal ; the anal when it exists similarly con-
nected ; the articulated fin.rays for the most part simple; soft
rays of the ventral never exceeding five, sometimes reduced to one
or two, attached to the throat. This character brings them near
the Dlenmies, while the small mouth and protractile snout of
Trachypterus indicate some analogy with the Zeiides.

ANALYTICAL TABLE OF THE T.ENIDAE (Dum.)

Dorsal conspicuous, and

Long, without spines.. ... s L F A 4.
Short, and far baek.......coociiiiiin e . LoPHOTES 3.
Dorsal none.
Lateral line armed with spinous scales......... TRACHYPTERUS 1.
Lateral line not scaly,
Ventrals uniradiofe....cccccovivimnnmmsmnnnnesn G YMNETRUS 2.
e ntrall ML o T STYLErHORUS 3.

Tripe L—Mouth not wide; jaw protractile.

Gexras I, TRAcHYPTERUS, Cuv, (Hogmarus and Gymnogaster,
auct.) Pectorals of moderate size or small ; ventrals often greatly
developed, attached under the axilla of the pectorals, and having
several soft rays (four to seven). Dody elongated and compressed
like o ribbon or binde of & sword ; skirted along the whole dorsal
edge by the dorsal fin, the anterior part of which, separated by a
notch, rizes like a tall slender fan. Mouth extremely protrac-
tile. Caudal having an upper lobe similar to the first dorsal in
form and height, and a few very short rays on the lower lobe ; be-
tween these there is a small filament. Lateral line armed with
EL‘{I.IE#, each car F}'ill-[.‘: a hook. Jaws with visible teeth. =kcleton
fibrous, but extremely tender. Fins brittle and wearing down by
age. Branchiostegnls six or seven. Six species.

Gexvs 1I, GyMsETRUE, Cuv. Ventrals reduced to a single
elongated ray, which is often dilated st the extremity. FEranchio-
stegals four, five, or six. Eight species.

Gexus 111, Sryviernonvs, Shaw., Trachypters with the point
of the tail prolonged in form of & slender cord twice the length of
the body., Dorsal commencing over the operculum, and extending
to very near the posterior extremity of the fish, on which is the
candal, placed so0 08 to resemble a second dorsal ; the long eord which
terminates the tail is the lower ray of this caudal. No visible
geales. Mo visible trace of ventrals. One species.

Teiee IL—Taniide, with @ moderately lorge mouth,

Gruus IV, Oerona, Linn, Head much like that of Amblropus and
Ophidium, but with a large eye. Body greatly clongated and very
much compressed, with a dorsal reaching from the head to the
caudal, aod an anal but little shorter. Caudal pointed ; ventrals
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are as flexible ns the jointed ones. The only bony and pungent
spine is that of the ventrals., Twelve species.

Gexvs V. LornoTes, Giorna. Head short, surmounted by a
very elevated osseous crest, which inclines forwards beyond the
mouth, and has a long and strong spinous ray articdlated to it,
bordered behind by membrane.  The space between the spine and
tha caudal is secupied by o long, low, even dorsal, sustained mostly
by simple rays. Caudal distinct, small ; a very short anal close to
the caudal, and jus!. before it the anus, the abdominal Ccavity oceu-
pying nearly the whole length of the body ; pectorals of moderate
gize ; vontrals elose behind them, excessively small, composed of a
spine and five soft rays. One species,

Gexvs VI. Krouxivs, Cocco. Snout short. Mouth deeply
cleft. Body elongated. Head blunt; teeth on the jaws; o barbel
on the chin, Anus near the head. First dorsal short and high,
the second extending along the whole of the back to the end of the
tail ; anal similar to the second dorsal, nlso reaching to the point
of the tail ; ventrals tapering into long filaments.

GENUS VII. BisroNTA, Coceo. Lancet-shaped, compressed. Flead
declivous, Jows toothless. Single dorsal extending forwards and
connected through the caudal with the long anal ; rays of the ven-
trals elongated.

Gexus VIIL. PeLorl, Cocco. Distinguished from Bibronia by
the dorsal and anal, being separated from the caudal. Teeth on
the jaws.

Bibronia and Pelori belong to o sub-family of Tendide, desig-
nated Bitronine by Coceo, but whose characters we have not been
able to procure.

TEUTHYOIDS,

Fig. 124

Acanthurus Delirianes,

This family is entirely strange to the European seas.
Gronovius described the first known genus under the name
of Hepatus, which Linnaus afterwards changed to Teuthyes,
a name unfortunately used also to designate a genus of
Cephalopods, and which on that account has been replaced
in later times by Forskil's term of Siganus. The name
of the family has, however, been preserved in the Histoire
des Poissons, as derived from the Linnman appellation. The
group is a natural one, having the characters assigned to
it in the table, and a family physiognomy easily recognis-
able. They are common enough fish in the Indian and
Pacific oceans. One species is known as the “coral shoe-
maker” at the Seychelle Islands. They feed on marine
algze, and must be pretty objects in the coral basins that
they frequent, where the clearness of the water allows them
to be distinctly seen. They are not the objects of any
special fishery, and their history can be best studied in the
detailed account of species contained in the Histoire des
FPoissons.

No. 16 represents Naseus longicornis.

FamiLy XX.—TEUTHYDID.E, Bonap.

Teuthyes, Cuv. Oval forms, compressed. Small mouth, not pro-
tractile. Uniserial teeth on both jaws, Palate and tongue tooth-
less, A single dorsal. Branchiostegals four or five. Scales cycloid.
Pectorals moderate in size. Ventrals under the axille of the pec-
torals, Many of the genern have the sides of the tail armed, or o
recumbent spine in front of the dorsal. Phytophagous fishes.

ANALYTICAL TABLE OF THE TEUTHYDIDAE (Dum.)
Sides of the tail armed with—

Several bucklers in one vomr. oo civinivnmnanais PrioXURUS
Fuwo immoveable plates with trenchant edges....NASEUS 3.
A moveable blade in @ furrow. . .....ccoveiieienn ACANTHURUS 2.

A firzed blade, trenchant on both edges. .......... AXINURUS
Bides of the tail unarmed.
Dorsal deeply notched or double. . .ovveeeee v AMPHACANTHDS 1,
Dorzal single, spinows in front.
One dorsal spine elongated...........00ccce e KERIS T
Several (five) dorsal spines, of equal height.. Prionon 6.

GENrs [, AMPHACANTH vs, Hloch. l:.i'?uru, Commer, : H;'Iq.-nu:.u‘
Forsk. ; Centrogaster, Houtt.) The peculiar character of this group
is to have o spine i the ventrals on each side of the articulated rays
which vary from three to five ; in other respects they have the body
oval. Mouth small and but little protractile. Teeth small, denti-
cilated and uniserinl. Five branchiostegals, the last one diloted and
concealed in the isthmus, A recumbent spine in front of the dorsal ;
numeroug spinous rays in the anal. The epicoracoid is eylindrical
or prismatic, and is reflexed 50 as to be attached to the anterior in-
terhmmals of the anal, The spines of the dorsal are thirteen, and
only accidentally fourteen ; the anal spines seven. Thirty species.

GeENUs L. AcaxTRURUS, Forsk., A atrong moveable trenchant
sping on each sicde of the gail. Head elevated, compressed. Eye high
up. Five branchicstegals. Testh uniserial, incizorial, denticulated.
A single dorsal. Bkin thick, generally clothed with small seales.
They want the additional spine in the ventrals which distinguizhes
Amphacanthus ; and the epicoracoid is not developed as in that
penus.  Fifty species,

Lexvs I, Naseus, Commer. Tail armed with two osseons
bucklers earrying trenchant spines, not movealle. Teeth conieal,
pointed, without denticulations; a horn-like projection above the
muzzle, Four branchiostegnls, more rarcly five. Three articulated
rays on the ventrals and a spine ; spines of the dorsal five or six,
and two in the anal; soft rays in both fins numerons.  Intestinal
canal extremely long; four pancreéatic cwca; a pretty large air-
bladder. Fourteen species,

Gexvs [V, Prioxvrus, Lacép. Teeth crenulated as in dcan-
thuries, in which the genus differs from Nasews. Tail armed by a
series of horizontal, fixed, trenchant spines ; a couchant spine before
the dorsal. DBranchiostegals five. Five pancreatic cmen. Two
EpEcics,

Gexus V. Axisurus, Cuv. et Valene, Distinguished from Na-
2P0 I.ij- a more elongated form similar to that of Thynnus, A very
small mouth, and excessively slender testh. Armature of the
tail consisting of & single blade cut squarely like the edge of a hat-
chet, and not springing from a buckler. It resembles Noscus in ita
general roughness, and in having thres soft ventral rays, Bran-
chiostegals five. Bpinous rays of the dorsal four ; of the anal two.
One species,

Gexus VI, Priopox, Cov. Allied at once to Narsews, Acanthu-
rus, and Amphacanthics, forming an intermediate link of union be-
tween them,  Branchiostegals three. Spines of dorsal five, and of
anal two. Teeth serrated as in Aeanthures. Ventrals having only
three jointed rays as in Nasews. Forehead a little enlarged before
the orbits, and the tail without armour as in Amphacanthns.

Gexvs VIL Keris, Cov,  The advanced position of the ventrals
beforethe peetorals and immediately under the eye distinguishes this
genus from the rest of the family ; but it has affinities with them.
The teeth fine, smooth, and pressed one against the other as in
Axinwrns, Tail without armature as in Pricdon.’ Spines of the dor-
gal seven ; of the anal three ; ventrals of five soft rnys and aspine.
No scales, but the skin is granulated so as to resemble mosale.

FLUTE-MOUTHS.

Thiz family, established by Cuvier under the name of
Fistulares or Houches-en-fiufe, is not described in the
Histoire des Poissons, the rich accumulations of species in
the Paris Museum remaining still unpublished ; and we are
unable to add anything of moment to the account of the
family contained in the Regne Animal, ii., p. 267, Specimens
of several members of the family are imported in the insect
boxes which the Chinese keep for sale to Europeans, and
which contain many small fishes dried and pinned down like
insects, often of curious forms, that reach our muzeums in
no other way.

Fig. 12 represents one of the abbreviated forms of the
family in the Australian Centriscus humerosus.

4, Acanthop-
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Faminy XXL—AULOSTOMIDE, Mill.

Bouches-en-Fliete, Cuv. ; Aulostomi { Rikrenmanler), Mill. ; Aulo-
Uharaeterized by the prolongation of the nasal,
vomer, preopercula, interopercula, pterygoids, and tympanies,
into & long tube, with the mouth at the extremity, formed as usual
of the premaxillaries, maxillarics, palatines, and mondible. The
intestines have no great dilatations nor many folds, and the ribs
urn either short or wholly albsent.

ANALYTICAL TABLE OF THE AULOSTOMIDAE (Dum.)

Lorsal single, and
Preceded Dy BPIDES.. ... ...civviasss s coninarmsssnnias AvrosToma 2,
Not preceded by spines .......o.coceamesssessneuneen FISTULARIDE L,
Diorsals tuwo,
Conspicuous, the first ray stiff, denticulated...... CENTRISCUS 4.
Bheathed beneath a kind of shield........cocvee  AMPHISILE - 5.

Gexvs I Fistorania, Linn. Mouth of small extent, placed at
the extremity of the tubular face, having a nearly horizontal gape.
The elongated head constitutes a third or fourth part of the entire
length of the fish, which is itself long and slender. Branchiostegals
#ix or seven. Bony processes stretching from the head give support
to the anterior part of the body. Stomach a straight fleshy tube;
pancreatic caca two. Dorsal single, opposite the apal, and eomposed
mostly of simple rays. Emall teeth on the premaxillaries and man-
dible. A filament sometimes as long as the body issues from between
the lobes of the eaudal, Hostral tube very long and depressed.
An excessively small air-bladder, Invisible scales,  Four species.

GeExvs 1. AvrostoMa, Lacép. Dorsal preceded by some free
spines, Jaws toothless. Body distinetly scaly and less slender than
that of Fistularia ; compressed and higher between the dorsal and
anal. Tail short and finer, terminated by an ordinary eaudal
without the filament; the facial tube is also shorter, thicker, and
more compressed than in Fiatnlaria. Air-bladder very large. One
species.

Genos III. PoryeTEnicnTiys, Bleek. Separated from Awlo-
sfoma by pogsessing mandibular, vomering, and palatine teeth.
Ternate.

Gexus IV. CENTRIECUE, Linn. Body oval or oblong, compressed
and trenchant on the belly. Two or three slender branchiostegals.
A spinous dorsal pretiy far back, with a strong first spine.  Smnll
ventrals behind the pectorals, Mouth very small, opening obliguely.
No pancreatic cwca.  Intestine folded three or four times ; a consi-
derable sized air-Lladder. Large demticulated plates support the
strong anterior spine of the first dorsal ; the rest of the body is
covered with small seales.

Gewus V. Amrnisine, Klein, Back cuirsssed by lnrge scaly
patches whose summit is crowned by the strong dorsal spine; in
gome, gealy pieces arm also the flanks and the spine, and the second
dorsal and anal are crowded towards the base of the tail ; in others,
the cuirnss covers only half the back, and the spine is farther for-
ward,

GOBIOILSE.

Fig. 125,
Gobine Letiginogms.

This tamily includes many very curious forms, differing
greatly from one another in external aspect, and assembled
together chiefly by the flexible nature of their spinous rays ;
but even that character is not positive, since in some the
spines are pretty pungent. It has been made in some degree
a receptacle for genera that could not be placed in other
groups, though they exhibited no very marked affinity for the
typical Gobioids. As first conceived by Cuvier, it included
the Blennies also, but these have been since separated, and
Miiller has added the Diseoboli of Cuvier, which cannot, he
thinks, be kept apart from the Gobioids. The Gobioids have
thoracic ventrals, and most of them have these ventrals united
by their interior borders to form an oblique civeular, infundi-
buliform disk, the front border of the disk being membranous
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and lower. This character does not, however, extend to all the Claesifica-

genera. The Kobini of Aristotle were not the Gobies of
the moderns, since he deseribes his fish as having numerous
pancreatic cieca, whereas our Gobies are destitute of these
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organs. The Goby of Ausonius is a Gudgeon, and reasons | ;

are assigned in the Histoire des Poissons for the Kobioi of
Aristotle and the Kothos of Athenmus being the Colfus
gobio, and not a Gobioid at all ; while the Phukis of Aris-
totle is considered to be the name given by him to the real
Gobies. He classes these fish with those which frequent
rocky places, and live upon marine alge and crustacew,
which change colours with the season, and which are, accord-
ing to his observations, the only fishes of the sea which make
a nest of leaves, and deposit their ezgs therein. In a preced-
ing page, we have mentioned the Sticklebacks as having also
this habit. M. Mertens relates, in fact, that the Gobius
capito (erroneously considered by him as identical with 6.
wiger) of the Mediterranean, makes a nest of algae and zos-
tera ; that the male remains at it to impregnate the eggs of
the females which come to lay there; and that he watches
over the egzs and protects the young after they are hatched.
The Black Goby, Double Spotted Goby, Spotted Goby,
and Slender Goby, are enumerated by Mr Yarrell as British
species. The Chinese waters nourish not only many Gobies
gsimilar to the European species in general aspect, but also
some very peculiar forms. Among these is Trypauchen
vagina, the Hung-lae of the Chinese, of which the generic
character consists in a deep pit on each side of the nape, not
however communicating with the branchial cavity; and
Amblyopus, a genus of several species, and of a very curious
aspect. The Chinese generic name is Shay-king or
“ Warp-snake ;” king meaning the warp of a web of cloth,
evidently referring to its long anguilliform body. The face
is very strangely wrinkled, and the eyes exceedingly small.

The Periophthalmi and Boleophthalmi are lively fish of
elongated forms, with the united ventrals of the Gobies, and
large, gay dorsal fins spotted like the wings of a butterfly.
They have narrow gill-openings, and spend much of their
time out of water, hopping over the moist sands left by the
retreating tide, and spending a kind of amphibious life, pur-
suing the Crustacem which live on the sands, and, when
menaced by a bird of prey, diving into the mud. Their
eyes are protected from injury, when they resort to this
means of escape, by moveable adipose lids.  The Boleoph-
thalmi are named from the power they possess of thrusting
out their eyes when they wish to look around them ; when
the eyes are retracted, the membranous cellular lid swells
over them. The thick double lips of these fish, and their
hunting habits, are expressed by the Chinese name Peile
kow-kowe, “ Broken-mouth dog.”

FEleotris has not united ventrals, and has the aspect of a
Sciznoid. but with a smaller depressed head. Like most
of the Gobioid family, organized for living on muddy or
sandy bottoms, the mucigenous functions of the skin are
called largely into action, and numerous mucoducts open
on the surface. This gives them somewhat of the appear-
ance of Eleginus, and of the Sciwnoid genera that come
nearest to it ; also of Bovichthys, a Percoid form belonging

Fig. 136,
Tobicsor foded.

to the Uranoscopide, and in fact to the ground-fish of
._?“
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Allied to FEleotris and Philypnus, by
family aspect, is Notothenia, of which numerous species in-
habit the higher latitudes of the southern seas—the Falk-
lands, Cape Horn, South Shetland, &c. Gadus Magel-

pe———— lanicus of Forster, of which there is a drawing in the British

Muszeum, is a member of this genus.

In Wiegman's Archiven (ix., p. 293), Miiller has assigned
his reasons for uniting Cuvier'’s Clyelopteri to the Golnoids.
Two species of Lepadogaster, n Cyelopterus, and two of
Liparis, are described by Mr Yarrell as British fish. The

Cyelopterus hompus, or * Cock-paidle” of the fishermen of

the Frith of Forth, is mentioned with respect for its good
qualities by Sir Walter Scott in his novel of the Antiguary,
and it appears frequently in the Edinburgh fish-market.
It is not very rave on the English shores, but its qualities
are less appreciated there. The appearance of the dorsal
fin, resembling the crest of’ a cock, is the evident origin of
the first part of its Scottish name, and its mode of swimming
or paddling of the second.

Callionymus is a genus of many species, some of them
very gaily and handsomely eoloured, with large dorsal fins,
and bearing a considerable resemblance to the Selerage-
nide, from the armature of' the preoperculum. They are
considered by M. Valenciennes to possess characters suf-
ficient to erect them into a separate family; but he has ab-
stained from doing so until he has studied the peculiari-
ties of their structure by the examination of a greater
number of species than he had collected at the date of the
publication of the 12th volume of the Histoire des Pois-
sons in 1837. One species is common enough on our
sandy shores, and the female, which has smaller fins and
duller tints of colour, is often described as a distinct species.
ﬂr:rpr-ryg'.r'&-r differs from Callionymus in having wider gill-
openings. Comephorus is an apodal fish of Lake Baikal,
of very rare occurrence, since it inhabits the greatest depths
of the lake. It is destitute of scales, has a small stomach,
no pancreatic ceca, and no air-bladder. Ttz bones are soft
and fibrous. It is obtained only when violent north winds
cast it ashore in the spring time. o oily is its flesh that it
cannat be eaten, and even the carrion crows refuse to touch it.
Chaenichthys is a southern fish, being an inhabitant of the
groves of kelp which skirt the shores of Kerguelen’s Land. It
15 a voracious fish that takes the hook readily, and has some-
what of the aspect of a Gurnard, but its cheek is not mailed.
In the structure of its bones it comes nearer tothe Lophiidee.

Fig. 117,
Cheanichthys rivineeerafivg.

Pateeens is another singular form, having somewhat of the
aspect of an Agriopus, but differing in the development of
its suborbitar bones, which do not cuirass the cheeks, and in
the total want of anything like spines or serratures on the
bones of the head and shoulder, from all the Percoid and
Scienoid groups, as well as from the Sclerogenids. Its in-
ternal anatomy is unknown, but, as far as can be seen from
the dried specimen, the bones have little solidity. Its closest
affinities seem to be Gobioids or Blennioids; perhaps it
should stand next Anarrhichas, with which it agrees in be-
ing apodal. Figz. 8 represents this fish. 7

. Faummy XXII.—GOBIIDE, Cor.

Spinous rays of the dorsal slender and flexible. An intestinal
eanal of simple structure, having only slight dilatations, and no ceeal
expansion of the stomach ; no pancreatic coecn.

The family thus eharacterized was divided by Covier into two
subordinate groups, the Gobies and Blennies, which are considered
merely as sub-families by M. Valenciennes, but as distinet by Miiller
and others.  The males of both have a small papilla at the opening
of the seminal efferent tube, and many members of the family are
viviparous, which implies internal impregnation in some way or
other, though no intromittent organ has as yet been described.

The first subdivision or family of Gebifde have only five branchio-
stegals, and the more typical genera bave the ventrals united into
& hollow disk or funnel-shaped fin, mora or less oblique, situated
under, or a little behind, the base of the pectorals.

TABLE OF THE GOBITD.E.

Fentrals united, infundibuliform.
Iiﬂﬂ}f sﬂ'l'r::'l-sllupmi.
A cavity on each side of ike nape.........TRYPAUCHEN 4.
No nuchal cxwities. .....coonmvvvenrsnrmn ness AMBLYOPUS 5.
Eody more or less eylindrical.
florsal Jofa'!arg. anil

Notehed in the middle..........cc......APOCETPTES 3.
Lo e v B e e e e GOBIOIDES ¥
Dhoraals toa,
Eyes near one another.
Teeth equal....cccviiiaiiciinnninnnns BOLEOTHTHALMUS B,
Teeth unequal........... varisananasea: PERIOPHTHALMUS 7.
Eyes farther apart....... eeane TORITS 1.
Fentreals united in a shallow basin.. ... ....... SICTYDIUM 6.
Ventrale separated by
A ventral disk, behind the pectorals...... PLATYPTERUS 23.
The ordinary sealy thoracie integument.
Fomering beeth ......cevvrininncsnnsncnensn - PHILYPRUS 10,
No vomerine teeth.
Lateral line contingous ........cczee BLEOTRIS 9,
Lateral line broken .....cceueeeoveenno . . NOTOTHENIA 11,

GeExvS I. Goeirs, Linn. Ventrals united a little posterior to
the pectorals, forming a hollow disk ; two dorvsals, spines of the
first one flexible, the second one pretty long. Body elongated.
Head of moderate size, rounded. Cheeks convex. Eyes approxi-
mated. No air-bladder. Villiform or card-like teeth, often with
a stronger exterior row, approaching to canines. Scaly fishes with
or without filaments on the head. One hundred species.

Gexvs 1L GoBioines, Lacép,  Differ from Gobius in the spinous
rays and articalated ones on the back being united into one long
low fin, which reaches nearly to the caudal. One species.

GExus [1I. AroceyeTEs, Valence., (Scartelacs, Swains.) Teeth
on the ju.'l.r.-t uniserial, the mandibular ones almost horizontal, with
two canines standing more interiorly and close together ; in other
respects Gobid with two dorsals,  Elongated bodies. A long
pointed caudal. Generally small scales. Five species.

Gexvs IV. TRYPavcHEN, Valene. A deep hole on each side of
the nape not communicating with the branchie ; in general form
like Amblyopus, having a single long dorsal and an anal united to
a candal with longer rays. One species.

Gexus V. AMBLYOPUS, Valenc. Elongated fishes, with the
ventrals of Golies. Mouth vertical, armed with strong curved
teeth, not coversl by the lips. Eyes extremely small. The long
low dorsals united to the caudal. Scales small.  Six species.

GeExvs VI Sicynius, Valene, obies, with the ventrals form-
ing o shallow round basin adbhering almost equally throughout its
eircumferenee. Tecth on the jnwn flexible in a close row, with
some strong interior ones on the mandible. Four species,

Gexps VIL PeErRioraTHALMUS, Schneid, Head wholly sealy.
Evea elose together, having an inferior eve-lid which ean eover
them. [*ectorals sealy for more than half their length, giving them
the appearance of having an arm like Lophius, Ventrals united as
in Golius. Teeth uniserial, more or less vertical. Narrow gill-
openings. FProfile descending rapidly, forming with the naps an
angle, on which the pretty large prominent eyes are placed. Sealy
fishes, with the four vertieal fins distinct ; in some the ventrals are
deeply divided. Eight species,

Gexvs VIIL BoLgorHTHALMUS, Valene, Perfophthalmi, with
teeth analogous to those of Apoeryptes ; those of the upper jaw
being steaight and pretty strong, especinlly townnds the symphysis,
while the mandibular ones are very fine, and disposed horizontally,
with two more interior taller pointed ones. Head more oblong,
and the profile less vertical than in Periophthalmus, Seales small,
in some almost imperceptible. Five rays in the first dorsal. Pec-
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torals not always sealy in the lower part; resembling Perfophthal-
mus in their double lips and lower eyelids. Ten species,

Gexus IN. Eveornis, Cuv.  Beparate ventrals, bt in general
structure Gobii, resembling them in the other fins, intestines, and
genital papilla.  Branchiostegals six.  Colours for the most pare

ull. Twenty-thres species.

Gexus X. PuiLyrxus, Valence.  Eleotrides, with card-like tecth
on the chevron of the vomer, in addition to the larger ones on the
jaws. One species.

Genvs XI. NotoTnexiA, Rich, General form of Eleotris, with
tumid reflexed lips. Premaxillaries but little protractile. Seales
pretey large, Lateral line interrupted under the end of the second
dorsal. Head unarmed, porouws. Branchiostegals six. Teeth on
the jaws acate, crowded, unequal. Tongue and palate toothless.
Ventrals jugular, of a spine and five articulated rays; dorsals two
the first sustained by a few flexible rays ; second long, near the
first, even ; anal like the second dorsal ; the rays of both these fins
divided at the tips as in Trachinus, with a notch in the membrane
behind each. Pancreatic cicca five : no air-bladder ; stomach cacal,
Eleven species,

Gexvs XIL AsrerroPTERYX, Ripp. Sealy fishes with a com-
pressed head and body, having considerable resemblance to Eleotris.
Senles ciliated. Medium-sized mouth ; teeth curved, conical, uni-
serial ; vomer and tongue smooth. Gill-openings not approaching
near each other, Branchinstegals three. Two dorsals, the rays of
the first gimple, but articulated. Ventrals not united, of six rayvs,
all articulated. No visible lateral line. No genital papilla. No
stomachal or exeal dilatation of the intestine ; no pancreatic caea ;
no nir-bladder observed. One species,

In this family Muller places the Diseoboli of Cuvier, or Gobieso-
cide of later ichthyologists.

TABLE OF THE DISCOBOLT.

Form elongated, depressed, or subeylindrical,
Ventral disk single,

Vertical fing united..............c.coooevnnnn. LIPARIE a0,
Caudal separated.

L T R e e A R 1 L e GORIESOX 15.

Gills three... .CoTYLIS 16, Biovases 17, SiovocasTer 18,

Fentral disks, $100...00inieiisnieesosnmrenanserins s LEPADOGASTER 13

Form lumpish, thinner on the back ; disk single.CYCLOPTERUS 19,

Gexvs XIII. LEPADOGASTER, Gouan. Ample pectorals, which
descend to the thront where their rays are stronger, and where the
two fing are united by a transverse membrane extending forwards,
and proceeding from the union of the two ventrals, Body smooth,
ecaleless. Head large and depressed.  Mouth projecting, protracs
tile. Gill-openings not wide. Branchiostegals four or five, One
dorsal only, eonsisting of soft rays opposite to an anal fin of like
form. Intestines short, straight; no pancreatic catea; no air-
bladder,

In the typical species (Porte-Eouelle, * Regne Animal™) there
is a eireular concave disk under the pubic bones formed by the
otherwise little developed ventrals ; and & second disk before it
less complete, formed under the coracoid by the pectorals. Eight
or ten species.

Gexvs XIV. TRacHELOcHISMUS, Barn, . In this genus, as in
Lepadogaster, there are two ventral disks, by which they are dis-
tinguished from the allied genera in which there is only one lateral,
single-notched disk. The gill-openings join, but in Lepadogas-
ter they are separated. T, Gowani, Candolii, bimaeulatus, piger,

GENUS XV. GomiEsox, Loeép. Have not the double disks of
Lepadogaster ; but the pectorals and ventrals form u single large
disk split on each side, and prolonged there by membranes ; dorsal
ond anal short, and separated from the caudal, Gill-openings
larger. @ dentes.

GENUs XV Coryris, Mill. and Trosch, { Chorirockizmus, Barn,)
Teeth of Gobiesoe; a row of conical tecth on the Jaws ; behind the
fore bigger ones a mass of smaller ones. They differ from G-
bicsox in having only three gills; and by the branchiostegal mem-
brane of Loth sides being attached to the isthmus, without covering
it by an overhanging cuticular mantle or free border of skin, One
species. . mudus,

Gexvs XVIL Srevases, Miill. and Trosch, (Tomicodon, Barn,)
Resembles Cotylic in having only three gills, and in the insertion of
the branchiostegal membrane, but it has only a solitary row of teeth
in the jaws, the middle and bigger ones being incisorial, the late-
ral ones conical.  One species. 8. sanguineus,

GENus XVIIIL. S1cv0GAsTER, Barn.  Distinguished from Biey.
azes by the cutting mandibular teeth ; the other teeth are conical,
8. marmoratus.

Gexvs KIX. CycLortenvs, Linn, Ventrals encircling the pu-
bic bones united into one by membrane and forming an oval eon-

cave di-k. which is used as a sucker by the fish to attach itself to a
rock. Mouth large. Teeth on the jaws sud pharyngeals small,
pointed. Opercula small.  Gill-openings closed below. EBranchio-
stegals six. Pectorals very large, and uniting nearly under the
throat to embrace the ventrnl disk. Skeleton Lut slightly osseous,
Skin viscous, scaleless, but containing small hard grains. A pretty
large stomach; many pancreatic emen: a long intestine; n mao-
derate sized air-bladder. In the typical species the first dorsal is
more or less visible; though very low, and is composed of simple
riys ; the second dorenl, having branching rays, is opposite to the
gnal. Body short and thick as well as high.

Gewus XX. Liraris, Art. Differ from Cyelopterus in having
sn elongated body, compressed posteriorly, and o single pretty long
dorzal with & corresponding anal. Skin smooth,

The eight preceding genern form the Diseoboli of the Reqme Ani-
mal. The following genera are sald, in the Histaire des Poissons, to
be manifestly related to the Gobiide, but to have characters which
point to their being types of peeuliar families,

Gexvs XXI. Cantioxymus, Linn. G ill=openings redueed to o
small hole on each side of the nape. Ventrals widely separated,
larger than the pectorals, and attached to the ventral surface of the
throat. Head oblong and depressed. Mouth very protrnetile. A
process more or less elongated issuing from the inferior angle of
the preoperculum, and terminated by diverging points.  Villiform
teeth on the jaws, none on the palate. First dorsal elevated, its
rays flexible and setaceous; second dorsal and anal long. 8kin
generally smooth. Stomach not cweal; noair-bladder. A geni-
tal papilla. Twenty-five species.

Gexus XXII. HameaciFer, Rich, A Gobioid, with the ven-
trals of Eleosris, differing from Callionymus in having a pretty large
gill-opening, which does not however descend to beneath the throat,
Operculum and suboperculum bearing strong spines, none on the
preopercalum or interoperculum. Two dorsals, the first sustained
by four Aexible roys. Teeth on the jaws slender, minute : none on
the palate or tongue. Branchiostegals six.  Stomach eweal ; pan-
crealic ceeca three; no air-bladder. Lateral line crossing the
nape to join its fellow, ending under the middle of the second
dorsal.

Gexvs XXIII. Tricnonores, Bloch, Schneid. Agrees with Cal-
fignymus in the form of the ventrals, and in the simple intestinal
canal, without pancreatic cacca.  Hody elongated, almost eylindri-
cal, terminated by a large pointed esudal.  Eyes almost touching
on the dorsal aspect of the slightly depressed head. Villiform
teath on the jaws, palatines, and front of the vomer. Gill-openings
very large, coming forward to beneath the eyes. Branchiostegals
seven. [dorsal single, extending to near the caudal, its front TAYE
simple, some of them elevated ; anal also long, with simple rays in
front. Seales. Lateral line straight, continuous. Stomach long
narrow sac, with the pylorus near its bottom ; no panereatic caoca
no air-bladder. One specics,

GENUE XXIV., PLaTY PTERUS, Kubl and Van Haz, Two dorsals
separated to some distance. A triangular horizontal head, Mouth
under the end of the snout.  Narrow bands of villiform teeth on
the jaws, none on the palate. Large ventrals attached to the under
surface of a flat breast, further back than the pectorals. Branchi-
osteyals six. Some denticulations at the angle of the preopereu-
lum. A genital papills. Bcales, Intestinal eanal o simple tube,
withont dilatations = no pyloric emea 3 no air-bladder. One species.

GeExus XXV. CoMEPU0RUS, Lacép. Elongated, sealeloss, tapor-
iﬂg fish, with a short depressed head, amd Inrge terminal horizon-
tal mouth. Very wide gill-openings. Seven branchiostegals. Very
long pectorals, and no wentrals. Teoth extremely short, in bands
on the jaws, chevron of the vomer, and palatines. Mandibla slightly
longer than the premaxillaries. Branchiostegsals six. Eipht flex-
ible rays on the low first dorsal ; gecond dorsal higher, long, like
the aoal, and terminating with it not far from the forked candal,
leaving a very slender naked part of the tail between the theee ver-
tieal fins. Stomach small, pointed, emeal ; no pancreatic ciecn ; no
air-bladder. One species.

Gexvs XXVI Coxsionrnys, Rich. Hoad large, depressed
(but with flat vertieal cheeks), wider than the elongated body, which
tapers gradually in all directions to the caudal. Snout produced,
flat, and wide, A large mouth, bordered above wholly by the pro-
maxillary, the maxillary, which is articulated to the nasal, lying
behind ; the angles of the mouth are laterally proteactile, giving a
great extent to the gape.  Teeth small, corved in erowded bands
on the jaws; few on the pharyngeals ; vomer and pulatines smooth ;
preorbitar rough, radiated, of moderate size, the other suborbitars
small. Cheeks naked. Ventrals situsted before the pectorals,
composed of a spine and five soft rays, the first three of which are
enveloped in soft skin, and are very thick, the o:her two branched
#s usual. Eyelarge, lateral.  Gill-opening ample, extending fors
ward between the limbs of the mandible. Branchiostegals six.
No scales. Lateral line running straight to near the eaudal, where
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fish, but as a description will convey but an imperfect idea Classifieas

it iz interrupted, and resumed a little lower down, terminnﬁrjg at
the eaudal. It is protected throughout by small seabrous shields,
and there are n fow seattered shields on the sides, the rest of the
ekin bein; smooth. Second dorsal long, sustained 'h:f s'l.lnl:l(! taper=
ing, jointed TaYS ; anal gimilar in extent, its rays divided at the tips,
which project like those of Peachinus; caud al rounded; all ﬂll'E
rays of the pectoral branched, Stomach eaecal, ovoid ; pancreatic
cmea two: urinary bladder forked ; ovaries in a sac, with an ovi-
duct ; a genital papilla, small in the female, No air-bladder. One
species,

Gexus XXVIL Pateeus, Rich, Very much compressed. Frofile
of the whole fish semi-parabolic; the forehead greatly overhang-
ing, and the facial line descending obligquely backwards. Mouth
small, almost horizontal. Mandible porous, with minute barbels.
Teeth extremely minute, granular; nona on the palate, vomer,
or tongue. Eyes lateral, high up. Preorbitar a sculptured trisn-
gq:hl.r dizsk with an I:I¥d:d_‘-r||]irlﬂ process, Suborbitar chain tobolar,
slender, running to the temples, not conneeted with the preoper-
culum. Cheek naked. No scales. Hays of all the fins simple ; no
ventrals ; pectorals of cight rays, attached wery low to the cora-
eoida,  Dorsal, like that of Agriopus, commencing before the eyes,
and running backwards to the eaudal, to which it is connected by
membrane, Spines in dorsal and anal numerous, flexible, scarcely
to be distinguizhed from the jointed rays by the naked eye; rays
of the caudal ten only, not joined to the anal. Lateral line run-
ning high on the back; vertebrm thirty-five ; bones of the head
and shoulder showing through the skin, stristed, fibrous. One
species,  Fide fig. 8.

BLENNIOIDS.

Fig. 178,
Petroscivies Bankieri.

Mr Yarrell deseribes four species of the genus Blennius
as having been detected on the British shores.  The Eng-
lish seas also produce a species of Pholis.  Salarias pre-
senks a 51I1gl.||'.1.l‘it}' in its duhtitiml, which :]iﬁting‘[li:‘-hﬁs ik
from other fishes; its jaw teeth are implanted in the lips,
and are very fine and slender, and s0 connected with mus-
cular fibres that each can be raised or lowered independently
of the others, or they can be moved in a mass by the mo-
tion which the fish imparts to its lips, as in some Sharks.
¥inus iz the modern Greek name for the Gobies, and has
been applied by Cuvier to designate a Blennioid group,
which is distinguished from most of the other Blennies by
the large number of its dorsal spines, and other characters
mentioned in the table. It is a viviparous genus, and the
male possesses a pointed tubercle, with an aperture at its
tip, and a bulbous dilatation within the abdomen behind the
rectum, into which a very slender deferent canal from the
milts iz seen to enter together with the urethra from the
urinary bladder. This structure has a similarity to a penis,
but it is remarked in the Histoire des Poissons, that it
ought rather to be considered as a modified cloaca than as
an organ homologous with that of the viviparous Vertebrata.
The Tripterygions are found both in the Mediterranean
and in New Zealand, and have the same habit of hopping
over the wet sands which is attributed in a preceding
page to some of the Gobioids.

LBregmaceras is a very interesting fish, whose affinities
seem to be with this family, It was first described by
Dr Thompson in the Annals of Natwral History under
that generic name, from a drawing made in the China
seas by Dr Cantor, and again, under a new generic name,
h}' Sir John ]{'l:_'imnlﬂrm, from two examples of a different
species brought home by Sir Edward Belcher from the
same seas. In its ventrals it differs from all other known

of their peculiar structure, the reader is referred to the

Fiz. 120,

B.'(__.-;rm.-lcu_-r(.qu'r.u.r. § S0

ichthyology of the Veyage of the Sulphur, where he
will find a magnified representation of these fins. Jfui-
creles a'l“:l Pﬁlﬂ.‘nmfﬂj ane fwo \'UT}' n[’:\-lr]:.' ﬂIIi.EEI ‘E!{“rli_"m‘
described by Mr Jenyns in his account of the ichthyology
of the Voyage of the Beagle, They were discovered at
Cape Horn, and specimens have been since procured at the
same locality by Sir James Ross.  Guanellus, owing to its
comprezsed body, and the parallelism of its dorsal and ven-
tral profiles, resembles a Ribbon-fish, and its name has a
gimilar orizgin to that of Deal-fizh, being from gun-wale,
contracted into gunnel, the narrow board that forms the
upper streak of a boat.  In some species there is merely a
minute, blunt spinous point to reprezent hoth ventrals.  One
species occurs on the British coasts abundantly, and there
are others in all parts of the Arctic seas, There is much
resemblance in form between some Guanelfi and the Ophi-
ff;-ﬂ:. :‘u'lti IlErII.ﬂ.ET.'i al I‘{‘i:l.til)rl:i]li!'l.

The viviparous Blenny (Zoarces viviparus) is a well-
known species, and has been long celebrated for a peculi-
arity which is chiefly obzervable among cartilaginous fishes,
that, namely, of producing its young alive. These are so
matured at the time of their birth, that on their first exclu-
sion they swim about with the utmost agility. No fewer
than 200 or 300 vonngz are sometimes produced by an in-
dividual, and the abdomen of the mother is so distended
before parturition, that it is impossible to touch it without
causing them to be extraded.  Full-grown individuals sel-
dom exceed 12 inches in length ; the body is slender and
smooth ; the colour yellowish olive, pale beneath, and
marked on the upper parts with dusky spots. It is a lit-
toral fish, and of frequent ocemrrence under stones.  When
boiled, the back-bone acquires a green colour. America
produces a much larger species, which sometimes exceeds
the length of 3 feet. It has been described under the name
of Blennius labrosus,

Fig. 150,

Lyeodes mneosus,

The arctic genus Lyeodes, instituted by Professor Rein-
hardt of Copenhagen, and of which the Greenland seas con-
tain several species, has much general resemblance to Zo-
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Sir Edward Belcher obtained some good specimens
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parous, sealeless, Gill-openings large. Branchiostegals six,  Ven- Clossifien-

Clossifica- arees.

tion—  in Northumberland Sound to the north of Wellington Strait. ‘h"*"; attached to the lh":iﬂ"f'_.‘é“'i*i“i"‘ﬁ “': Tf"‘]':! '“J’*‘h‘-"‘gﬂ"!ﬂ'}'- but  tion—
Acanthop-  Nogtwithstanding the size of Awarrhichas, its thickness, " %% ulEE EwodoTL eI DARSTIC. UNGRE ki BEL 5 o, Lexlyio. Thyl; A canibops
Lerols e total absence of ventrals, and the extraordinary nature of termed spinous, differ little in their structure from the others, being  terous
Fishes, © b Litabl =l S i many of them obscurely jointed, though simple and tapering ; dor-  Fishes.
its dentition, it is impossible, says M. Valenciennes, to over-  sal single, extending along the whole back. Filaments over the eyes, |

look the affinity that exists between the genus and Blennius,
The proportions of the several parts, the forms of the head,
the digposition of the fins, the delicacy of the scales, im-
bedded in the thickness of a slippery mucoid skin, are the
same in both genera. The internal anatomy is also alike:
a short intestine, no pancreatic emca, no air-bladder, and a
similarity in the skeletons, ally them closely to each other,
especially if we take for comparison the large American
Zoarces.  The most common species (Anarrhichas fupus)
is of frequent occurrence in most of the northern seas, anil is
well known along the coasts of Britain by the names of Sea-
wolfand Sea-caf. Itz ordinary length is from 3 to 4 feet, but
examples sométimes occur of nearly double that size. The
colour is obscure livid brown, with several transverse stripes
or bands of a darker hue. The dorsal fin, as already men-
tioned, extends along the whole length of the back, and is
composed of seventy-three rays. The fore teeth project
considerably, and diverge a little from each other, forming
a powerful kind of armature, moved by jaws of such strength
that the animal has been known to imprint the marks of its
teeth on a bar of iron. The uninviting aspect of this fish
has probably not been without influence in producing a pre-
judice against it as an article of food. [Its flesh, however,
is far from being unsavoury, and bears considerable resem-
blance to that of the Eel. It is in great request among the
TIcelanders, who eat it dry and salted ; while the other parts
of the fish are likewise converted to useful purposes, the
skin forming shagreen, and the gall being used as soap.
The vascular tubes of the teeth are very large in the Wali-
fish, and were early recognised as such by anatomists.

Opisthognathus is a genus of which one species has been
found in the Indian Ocean, and another in the Gulf of
Mexico.

Fasminy XXTIL—EBLENNITDUE, Mull.

Pars Gobioidarem, Cuv. With much of the structare of Goldes,
the Blsariide have a character common to most of the genera in the
jugular ventrals eomposed of two flexible rays, sometimes with a
apine, but more generally without. Stomach thin, without a emenl
dilatation ; no air-bladder. Body elongated, compressed.  One dor-
sal, compasrd almost entirely of simple but generally Aexible rays,
Hkin very mueiparous, sealy or nnked. A genital papilla,

ANALYTICAL TABLE OF THE BLENNIIDAE (Dum.)

Body sealeleas,
Hanad crested.
Will-openings large.

Nostrils or nape of various forms.  Mouth small ; cleft of the jaws
a semicircle. ‘Teeth uniserial, strong, simple, crowded, the row
often terminated on each side by a canine, Intestinal canal simple ;
no pancreatic cacen ; no air-bladder. Aperture of the ovary be-
tween the anus and wrinary canalj and without a papilla in
the formale. A taft of papille round the opening of the seminal
duct in the male. Thirty-five spocies,

Genus IT. Poonts, Flem, Bleandcs destitute of supraorbitar
cirehi, or fleshy crests.  Four species.

Gewus II1. PeETRoSCIRTER, Ripp. (ffennechis, Valene, ; Omo-
branchus, Ehren.) Blennioids, with the gill-openings closed beneath,
and consisting merely of & small chink above the base of the pec-
toral ; their dentition is a modifieation of that of flenniws. The
inferior incisorinl testh, attached to the front only of the mandible
in a transverss row, are terminated on each side by a eanine, some-
times enormously large, strongly eurved, and fitting into holes in
the roof of the mouth when the jaws are shat. Dorsal undivided ;
cirrhi generally present, Fifteen species.

Gexus IV, BLexxornig, Valene. Near Petroscirtes. Dody com-
pressed, sealeless,  Head obtuse. Mouth small. Four recurved,
hooked teeth in each jaw near the symphysis. Dorsal single,
notched @ anal like the dorsal, but shorter ; caudal distinct ; pecto-
rale ovate, broad ; jugular venteals two-rayed.

Gexus V. Caasmones, Valen. (Gill-openings above the pec-
torals, a8 in Fetraseivtes, A mouth deeply cleft, armed with teeth
in front only, unigerial, firm, and regular; an even dorzal, extend-
ing from the top of the head to be united to the base of the caudal ;
anal similar, but only half as long, and not connected with the
caudal. DBody oval, oblong, destitute of scales. Branchiostegals
gix. No cirrhi on the head. Three species.

Gexps VI, Savanras, Cov. Blennies, with unigerial, almost
innumerable, extremely slender, contiguons teeth, moveable to-
gether by the impulse of the lips, like the keys of a piano or harp-
sichord. Head strongly compressed above, wide transversely below.
Imtesting rolled on itself in a spiral, and longer than that of the
Blenmies ; no air-bladder. Thirty-five species.

Gexvs VIL PseunopLesxius, Schleg. vel Prudoclinus, Dis-
tinguished from the true Bleanii by their general aspect and their
card-like tecth.

Gexvs VIIIL Crixos, Cuv.,  Bleanfide, with elongated, com-
pressed, sealy bodies.  Exterior teeth conical, pointed, with a
villiform band behind ; teeth on the vomer, and occasionally on
the palatines also. Spinous rays of the dorsal numerous. Snout
lesa blunt than in Blenndue.  Stomach larger, and intestine short-
er. FPirst rays of the dorsal sometimes separated from the others
by o noteh, sometimes detached to the head, where they form an
elevated plume; in others, the dorsal is continuous and even.
Two spines in the anal. Branchiostegals six. Twenty-five spe-
cies, some of which have Labroid lips.

Gexvs 1X. AcanTHoCLINUS, Jen., Distinguished from Clinus
by the larger number of spines in the anal—upwards of twenty ;
a longitudinal band of small teeth on the tomgue; the position
of the ventrals under the pectorals ; and by the existence of three
laternl lines. Beamebiostegals six,  Three species.

Teeth numerous, HEMm....c.oveee e, BLENNIUS 1. Gesus X, Myxopes, Cuv.  Secaly fishes intermediate between
Teeth labial, moveable..... iev e anatemnes S ALARTAR G,  Clinwe and Gunnellus. Head elongated. Snoot pointed, projecting
Gill-openings worrow, beyond the mouth. Teeth uniserial, as in Blennies, but without the
Teeth regular. . .....cccoveemeenrmenanmsee CHASMODES 5, canines; the larger teeth nearer the symphyses.  Resemble Olinies in
Teeth irregular.........cccccurnsieenc e PETROSCIRTES 3, the greatmumber of spinous rays in the dorsal; and differ from
Head destitute of crests or tentacula. funnelius in having some soft rays in that fin. Three species,
Darsal spinons. ..o ciiiesiinanniinnssinne s JCLINDE 8. GENUs X1 CrisTicErs. Valene. Blennicids, with the first threes
Dorsal soft, without spines..........cco0000... PHOLIS o dorsal rays standing on the occiput, connected by membrane and
Body sealy. forming a separate fin from the long dorsal which beging over the
[orsal solitary and gill-opening snd renches to near the caudal, the eight posterior
wited to tﬂ: ather two vertical fins, rays being articulated ; anal shorter than the doersal, and having
Continuous without o depression........L.¥cones only two spinous rays, Twao species. ; .
Buddenly depressed near the enid of Gexps X1 Cinnuisarers, Cov.  Myporodes, with still more
Y YL i R BOARCESR numerpus spines in the dorsal, a few more soft rays; tentacles
Trolated, numerous on the snout, mandible, mazillary, and over the orbit.
Ventrals distinct, Teeth villiform as in Cléaus.  One species.
Rarbels, four of them mandibular......CIRRITEARRIS 1. Gexvs XL Teiprenveion, Risso, Distinguished from Clinus

No barbels ; moxilla profonged.. ...... OPISTOGNATIOS
No barbels ; maxille not prolonged .. MYX0DES
Ventrals none or rudimentary.
Replaced by a spine ,.ooevinivicivinn s JAUNKELLUS
Apodal ; erwshimg teeth. ..cc.oocoieaiuin ANARRNICIHAS

Gexvs I, BLExNIUS, Linn.  Body clongated.  Skin soft, muci-

by the dorsal being divided into three portions. Uonical tecth in an
exterior row on the jaws, and villiform testh behind ; a small trans-
verse band of short ones on the front of the vomer. Branchioste-
gals generally six ; in one species only five. Nonnal spines.  Six
species.

Gexvs XIV. Breamaceros, Thomp. (dan. N, IL) ; Calloptilum,
Rich, ( Voy, of Sulphur). Body fusiform. Head short, obtuse. Mouth
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Branchiostegals six,
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Classifica= #mall, edged Interally by the maxillaries, above by the very small long and conieal. A short fleshy stomach, lassifica-

tion—  premaxillaries. Minute teeth round the margin of the mouth, move-  with a very small caccal part; no pancreatic cieea; no air-bladder. gjon—
.r‘.csnthnp- nble; none on the vomer, palatines, or tongue. Cheeks and gill-  Three species. Acanthop-

terous  eover scaly ; gill-opening large. A long ray on the occiput; dorsal GeExvs XXIV. Orisroocssatavs, Cov,  Blennioids, with the terous

Fishes. and anal commencing opposite each other at the anus, and reaching simple flexible spines of the misjority of the family, except the Fishes.

N !

to near the caudal, both alike, high at first, then reduced to very
shore B‘IIILIJ]I'. TiYE, and then rising again Ijuﬂl'ﬁurl;r. Cnudnl
small, forked, on & narrow tail. Scales small, cycloid. No accessory
gills. Ventrals very long, of three jointed ones the third one much
and curiously branched. No pylorie exea ; gut straight, without
any distinction of stomach; no swim-bladder. China seas and
Philippines. The complicated structurs of the ventrals in this
genus is not in accordance with the form of these members in the
rest of the family. Two species.

GExus XV, PHAROPTERYX, Riipp. Mouth small, rather oblique,
armed above and below with fine brush.like teeth in a narrow
band. Palate and tongue smooth. A symphysial filamentous barbel
on the mandible, (}'tl'l.-|'|1:|1'r|'|ng< connected with each other above
the isthmus. Four branchicstegals. Head and whole body sealy.
Linteral line interrupted ; body fusiform. Ventrals having five long
simple rays situated before the pectorals, connected with each other
by a short membrane ; part of the ventral rays flat, lanceolate, and
clothed with skin; rays of all the fins undivided and perfectly
flexible.  Anus not far from the base of the pectorals. Darsal and
anal long, but separated from the rounded eaudal ; o noteh separates
the first six dorsal rays from the remainder. Mediterranean.

Gexus XVI ItvoceTes, Jen, Body elongated, compressed,
dagger-shupt-d. sealeless. Snout 11rnjn-:-1'|ng beyond the mandible,
Teeth acately conical, uniserial, on the jaws and palatines; two
bigger ones projecting near the premaxillary symphysis; on the
front of the vomer few, aggregated. Eyes large, prominent. Bran-
chiostegals five; projecting muciferous tubes fringing the mouth,
preorbitar and preoperculum. Ventrals minute, threc-rayed, jugu-
lar; dorsal and anal fins long and low, uniting with the pointed
eaundal. Five branchiostegals. The jaws, suborbitar scale-bones,
and 1|:|'|-|'|F|-|~n'|111|1:|| encireled I,r:.' muciferous PI'EN:J"" e s.pl:l;'ii,'.s.

Gexus XVII. PHrcocETEs, Jen, Similar in form to Jluo-
cmtes, but with the mandibular teeth biserial or triserial, and two
or three stromg vomerine teeth in front of smaller ones ; uniserial
palatine teeth. Eyes small. Branchial opening very marrow.
Branchiostegals gix. Pores on the jaws not tubular, but very con-
spicuous. Whaole skin porous ; vertical fins as in fuccetes. One
gpecies. Cape Horn.

Gexos XVIIL GuesNELLUS, Cuv. (Murenoides, Laclp, ; Cen-
tromotus, Schneid.) Ventrals juguiar, very small, almost imper-
ceptible, often reduced to a single roy. Hensd very small. Ifljll.f
compressed, elongated, ensiform. A long low dorsal extending
along the back to the base of the caudal, and wholly sustained by
uimple unarticulated rays; annl about half ns |m|g, united to the
base of the rounded caudal. Teeth as in C¥nuws, Intestinal canal
simple, ranning nearly straight to the anws; no air-bladder, and
bili} gnnital ]mpil]n.. l".i;]:ltmln u]:ld,'d,'iq_'s,

Genvs XX, Caneropnus, Kroy., Distinguished from Gumaeelins
by the presence of pancrentic emea and tentacles.  No teeth on the
vomer. Ventrals having one spine and three soft rnys.  No lateral
line.

Gexus XX. Boances. Cuv. Jugular ventrals of few rays. Gene-
ral form and most of the strocture of Clinge and Gunnellus, without
spinous rays in the front of the dorsal or anal, but near the end of
the dorsal there are some short spinous rays, followed by articulated
ones which unite with the small caodal ; the anal also unites with
the eaudal, but its edge is even, without the depression of the dor-
sal. Conical teeth on the jaws, in severs]l rows near the symphysis,
uniserial towards the corners of the I|.|{:|I|ll|; pll.]:ﬂ.l' ’J_Iuthll_'b'h; Yivi=
parous. No air-bladder. Five species.

Gexvs AXI. Lycones, Reinh., Body elongated, thick ante-
I‘]Ul‘l:ﬁ‘. Head conical, obtuse. Huﬂ_'r' compressed, Tail ensiform.
Scales minute, imbedded in the skin. Stout teeth on the premax-
illaries, mandibulars, vomer, and palatines. Branchiostegals six,
Membrane united to the isthmus, aperture narrow, posterior.
Ventrals merely o single very short rudimental ray, jugular, Tail
surrounded by the long vertical fins ; rays articulated, divided. No
air-bladder. Intermediate between Foarces and Anarrhichas, Five
Epecies.

GENUs XXIL DiervosoMa, Schleg, Distinguished from Gunnellus
and Zoarces by the entire want of ventrals. DBranchiostegals six.

GExUs XXIIL Axanrnicnag, Linn, Blennies, without ventrals:
dorsal sustained entirely by 5'i.|:||;|]4: unjointed rays, destitute of
stiffness, commencing nt the nape and reaching to the base of the
caudal, which is distinet and rounded ; anal correspending nearly
to the Emﬂl.'l'im‘ half of the dorzal, nnd also rounded off at the baze
of the caudal ; pectorals rounded. Skin soft, scaleless, and muecoid.
Jaws, vomer, and palatines, armed with osseous plates, that are
erowned by small enomelled teeth ; the anterior teeth being more

ventral spine which is pangent ; ventrals of five soft rays situnted
under the base of the pectorals ; dorsal and anal even, terminating
at a little digtance from the rather small rounded eawndal. Seales
gmall. . Lateral line distinet. Branchiostegals six. In one species
the maxillary is prolonged beyond the corner of the mouth to the
coracoid bones, in another it scorcely exceeds the usual size, not
passing the border of the preoperculum, Fine card-like teeth on
the jaws. Hesembling the Blennies in the large blunt head, and
cirrhi at the nostrils ; but differing in having an air-bladder. Two
spocies,

LOPHIOIDS,

Fig. 131,
Cheivonectes candinaculatus, { Fide fig. 1)

The Lophioids were, from the softness of their bones,
placed among the branchiostegous fishes by Artedi s but
Cuvier n:l;'L:lg:lﬁ-.a.'Lng the fibrous structure of their skeletons,
brought them back to the Acanthopterygii, and since then
Miuller has shown that the Ostracions with which Artedi
had associated them are themselves osseous fishes. In
fact, the whole organization of the Lophioids is that of an
Acanthopterous fish ; their two dorsals, the composition of
the auditory organs, the freedom of the semicircular canals
within the cranium ; the construction of the digestive vis-
cera; that of the organs of generation in male and female,
I]l.l_' L'“:“Hl{"'ﬂti[]“ﬁ {IF tl'li_" E‘.Tl_'nm:;i“:lrit‘ﬁ :Il‘lﬂ I'I.'I:lXil]ﬂl‘iL'h ﬂ-IH]
of the teeth which they support, as well as the mandibular,
palatine, and vomerine teeth, are all characters of true dean-
thopteri. The skeleton itself, though not hard, is fibrous ;
and this is the case in the common Loplius with respect to
all I]u_: L'l'uni.:l] I_H:m_ls 1.1.'ithu|1l L'xi,'cpﬁun, thoze also of the
jaws, gill-covers, scapular chain, the spinal column, the fins,
os hyoides, and gills, all of which have the fibrous structure.

Distinctive characters of the family are to be found in
the almost grncml absence of .-u':n]f_'s, which are I‘[’ITtﬂL‘L'd in
Malthaa by bony tubercles, and in many species of Chei-
ronectes by small grains armed with spines ; in the elonga-
tion of the ulna and radius into a kind of arm, whose |il11.:1.‘l'$
are represented by the rays of the pectoral; in the restric-
tion of the apertures of the gills, and the absence of the
suborbitar bones, on which M. Valenciennes places much
value as a Ihmiﬁ}' characteristic.  Cuvier, in his memaoir on
the Cheironectes, traces their affinity to the Blennioids and
Gobioids as follows :—The advanced position of the first
dorsal exists in Cristiceps ; Callionymus has only a small
j_riil-[:peuing; (robius mr.rr.rr.lnrpfmfru of Pallas has the head
depressed and wide ; the Periophthalmi and Boleophthalmi
have the pectorals supported on arms, and these fish walk
and run over the mud in quest of their prey, like the Chei-
ronectes ; all these facts prove that the Lophioids are
nearly allied to the Gobioids ; most of them have, moreover,
like these last, a simple intestinal canal, without pancreatic
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ceca.  In quoting these remarks from Cuvier, M. Valen-
ciennes adds that Lﬂpkfus nevertheless has two |mn[:reﬂ.ti-|:
cEca near the p:,'lot‘uﬁ, and shows some m}utiunship to the
Percoids, from which, however, he gathers that in natural
families there are amalogous repetitions or representations
of genera in the several gronps. Many wonderful things
have been said of Lophius, or the Fishing-Frog. It has
arts and schemes strange and various; it fishes with a
ling ; it fishes with a bait; and not content with gather-
ing a crowd of fish around it by the temptation of its baited
filaments, it engulfs them in its vast branchial bags, which
sacs, sustained by branchiostegals of proportional size,
have ne opercular bones, so that, in short, the Lophius is
an isolated genus, differing from all others in organs con-
nected with its respiration.  But in truth the Lophius pos-
sesses exactly the same bones which enter into the compo-
sition of these parts in other fishes ; the proportion alone
differs, and the enormously large head has given rise to
much of the marvellous in these descriptions.  The organ
of smell is that in which the Lophins differs most from
other fishes, whether they are osseous or cartilaginous, It
has two orifices to its nostril, as is usual, but they are not
easily found, unless sought for at the extremity of the nos-
tril tube in an uninjured specimen. This organ is sup-
ported on a membranous stalk, and when one opens its
summit, it spreads out like the cup of a flower. The bot-
tom of this cup is divided into projecting leaflets, on which
the olfactory nerve is distributed, after traversing the axis
of the foot-stalk. The fish erects these stilted nostrils, and
turns them towards any object whose odour it wishes to
ascertain, much as a Slug elongates its horns.  In fishes in
general the plaited pituitary membrane is fixed immoveably
at the bottom of a cavity excavated in the bone. The oper-
cular bone in this fish is long and strong, is r-uﬁih}umfecl
vertically from the convex epitympanic condyle (as in Diodon
and Anguilla), and has a long slender fin-ray proceeding
from the back part of the joint. The suboperculum is pro-
duced backwards, and is divided into slender branches to-
wards its border-like fin-rays, as in the Plagiostomes. The
anterior rays of the dorsal situated on the head are articulated
at their bases by rings, as represented by Mr Yarrell. The
spine is composed of thirty vertebra, and the myelon ter-
minates in a point at the twellth, the rest of the neural
canal being occupied by a long cauda equina, or bundle
of merves. Except in the Lophobranchs, there is scarcely
another instance among fishes of a similar structure, the
myelon being generally co-extensive with the neural canal.
The Lophius piscatorius is common on the S. coast of
England, and many are taken annually in Portsmouth Har-
bour. A second species is supposed to exist in the Euro-
pean seas, and a very similar one abounds in the China seas.
Specimens of the young are generally pinned in along
with other small fishes in the insect-hoxes exported from
Canton. The Cheironectes are small fishes, of frog-like
aspect, and many of them have the faculty of distending
their large membranous stomach with air, and so swelling
out the body as the Tetraodons and Diodons do. The fui-
drupedal character which these fishes possess from the posi=
tion of their pectoral and ventral fins is expressed by fig.
1, p. 206. The small hole in the axilla of the pectoral is
the only gill-opening, and this structure, by retaining the
moisture about their gills, enables these fish to remain long
out of water, and to travel over sea-weed and sand in search
of prey. Commerson considered them to be a kind of Am-
phibia. Many are curiously coloured, and have strange
cutaneous appendages to the fins and other parts of the
body.

Maltheea is a genus of fish of depressed forms, very wide
in the pectoral region, and they are remarkable as being
the only fishes of this family which possess a suborbitar bone.
Halieutea is still more depressed in the body than Malthaa,

and dried specimens are very common in the Chinese in-
sect-boxes.  The species named H. stellata, is of an
aurora-red colour above, and bright lake-red beneath. Its
back is curiously muricated.

Batrachus is a genus of small fishes, of a disagreeable
aspect, but which departs less from the ordinary piscine
types in outward form than the preceding Lophioids. It
has much the aspect of some Cotti, to which the armature
of its head bears also a resemblance. It differs, however,
widely from the Seleragenide, in the cheek not only being
not cuirassed by the suborbitar, but in that bone being
altogether absent. The suboperculum is as large as the
operculum, and iz likewizse armed with strong spines. The
species are divided according to the naked or scaly condi-
tion of their skin, and by the presence or absence of bar-
bels round the jaws,

Fig- 132
Hatrachins dubins,

Faminy XXIV.—LOPHIID.E, Cav,

Pectorales pedienides, Cuv. Armfoser of the Germans, Skele-
ton fibrous, ravely much indurated. Seales almost always wanting,
replaced in Malthoa by osseous tubercles, and in many Cheironzetes
by small grains which support spines. Forearm, that is the ulna
and radius supporting the pectoral fin, prolonged, making a kind of
arm. Gill-openings restricted to a round hole or vertieal slit be-
hind the pectoral, and not extending under the border of the sub-
opercalum and operculum. No suborbitar bones.

GENUS I. Lornius, Head, in comparison with the rest of the
bady, excessively large, broad, depressed, spiniferous. Infundibuli=
form pedicellated nostrils.  Very wide mouth. Conical slender teeth
on the jaws, palatives, and most frequently on the chevron of the
vomer, on the superior and inferior pharyngeals, but not on the
tongue. Branchiostegals six; bra“dli-ﬂ-‘“('gﬂl membrane very exten-
sive; branchial arches three only. Nosupplementary gill adhering to
the opereulum. The operculum, subopereulum, and interoperculum
concealed by the muscles, but the preoperculum more visible, There
is no suborbitar. Teeth moveable. Dorsals twao, same of the rays
of the first one far forwards on the head, detached from the others,
produced into tall filaments which earry a cutaneous tag at their
extremity ; these rays are articalated by a ring to their interneural
bones, a mode of articulation which exizsts also in the Chertodontides,
Siluride, and some Cyprini. Nostrils campanulate and peduncalate,
Stomach very large and very muscular ; intestine short; two pan-
ereatic cen,  Five species.

Gexvs I, CHEIROXECTES, Cuv. Head and by 'l'crtit'a.lljl' S
pressed. Three free rays on the head, sometimes united by mem-
brane, but not followed by a spinous fin separated from the soft dor-
gal as in Lophius, Head neither very large nor the gape so enormous
a8 in that genus. Most have the power of inflating the body by filling
a large membranous stomach with air like a Tetraodon or Disdon.
The relative position of their ventrals and pectorals gives them the
appearance of possessing four feet (see fig, 1, p 206), but it is the ven-
trals that here represent the anterior limbs. Gill-opening a small
hole coneealed in the axilla of the pectoral. Mouth cleft more or less
vertically. Fine glender nnd pointed teeth erowded in eard-like
plates on the premaxillaries, mandible, vomer, palatines, and pha-
ryngeals. Eyes small and far forward. Operealar bones wholly
concealed by the integuments. Branchiostegals six. Branchisl
nrches four,  Body not tapering posteriorly in the same way with
that of Lophivs. Dorsal occupying muoch of the back; pectoral
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pedicellated, as in Lophius, by the elongation of the radius and alna,
which nre mostly concenled by the skin, Twenty-cight species.

Genus 111, Manraga, Cov. Body anteriorly, and the head
much depressed ; very wide at the pectorals, chiefly from expansion
of tho 5u'|,;|upa_=rq_'ul:| H l;.rw.lv-rillr]_:l.‘ ta !n-ri::llg ani more or less COT) ressed.,
FPectorals pedicellated. Gill-opening o small orifice in the axilla of
the pectoral. DBody coversd with n tubercular skin; many cota-
neousfiluments. Mouth small, opening beneath the projecting snout,
horizontal and protractile ; a peeuliar pedies]l with soft tips ot-
tached to the snout, represents the three free rays of Lophivs, This
genus is the only one of the fa mi]:.' in which a suborbitar seale-bone
is present.  Seven species,

Gexos IV, HarieuTea, Valene. Body very flatly depressed,
orbiculnr. Snout not prolonged. Palate smooth, toothless. Skin
studded with small conical, acute, bony spines, having radisting
bases. Branchiostegals six. One ul_u,'ll,:i.ru.

Gexvs V. Barnacnus, Schneid. A large flat head and wide
mouth, bordered by cutaneous filaments. A very small first dorsal ;
|:|_'|;:|_4_|:r||'|.s| |||.'|.'|.i|.1-|.]||l|.-|.'| aon short flat arms ; \'entntlsjugltlm.r' of thrioe
rays, the first elongated and lanceolate. Teeth on the jaws, vomer,
and palatines, Six branchiostegals, Gill-openings not extending
I:llﬁl.l.‘. under the throat, A '|.|.',thg amd low dorsal and anal. ﬁulu}l:l;:r-
culum as inrgﬂ 45 the operculum, and emitting strong a|-in-es; pre-
opereulum unarmed.  No suborbitar; no cacal dilatation of the
stomach ; no pancreatic ceca ; air-bladder deeply forked anteriorly ;
and muscular laterally. Seventeen species,

Gexuos VI, Cerarias, Kroy. Form high and much eompressed.
Mouth cleft nearly vertically. Gill-opening below the pectorals,
pretty large, round. Branchiostegals six. Teeth of moderate size,
conieal, moveable, slightly curved om the premaxillaries and man-
dible ; none on the vomer or palatines ; three branchial arches with
two layers ; the third l:uair of arches adherent to the gullet by their
interior border. No ventrals; pectorals very small but sapported
on long arms; anterior dorsal of two free moveable rays, one on
the head; the second near the middle of the back ; posterior dorsal
unid mool very short, oud close to the candal fin,  Tips of all the
TiYE free from the conmecting membrans, I'H]]{'l,lill"}' thoze of the
caudal and ventrals, cartilaginous, not jointed, and with soft extre-
mities. No true seales, but innumerable recurved spines rising
from bony bases. No air-bladder. Two small pyloric cwen.  Skele-
ton soft and cartilaginous, Greenland. €, Hoiloli,

Gexvs VIL Coavxax, Lowe. Dody oblong, tetraedral, subin=
flatible, naked ; skin of the belly lax. Tail abruptly attenuated,
uubcnmpn-.‘.ﬁi-xl. Head Iar:_p.-. somewhat tetraedral, flat on the dor=
#al aspect. Mouth very large, transverse, Teeth on the premaxil-
Inries, vomer, and palatinez, small gronular. Nostrils neither tu-
bular nor pedicellated. Dranchial |';-|n.-'lﬁll.g¥. behind the pectorals.
[torsal solitary; ventrals pedicellated, fleshy, jugular; anal far back,
A single barbel in the internazal pit ; no other elsewhere.

|

PLECTOGNATIIS.

Artedi constituted an order named Branchiostegi, in
which he included the Plectoonaths with the addition of
Cyelopterus and Lophins, attributing to the latter as well
as to Balistes and Ostracion the want of a branchiostegous
membrane.  Lophius, however, has as ample branchio-
stegous membranes as any fish possesses, and six long
branchiostegals ; while Palistes and Ostracion have gill-
covers and branchiostegals, though the thickness of the in-
tegument keeps them coneealed.  In Diodon, the oper-
culum is not conmected with the preoperculum, but is
suspended to the outer angle of the epitympanic.  The real
cause of his assembling these genera into one group would
appear to have been the tardy ossification of their skeletons,
tor which reason he placed the order between the osseous
and the cartilaginous fishes.  But though the bones of the
Plectognaths differ in some degree from those of the great
mass of" osseous fishes, and there are fewer pieces in their
sheletons, they belong to that division of the class by the
fibrous character of their bones, as Cuvier mentions in his
Regue Animal;” and Miiller has shown that they agree
with other osseous fishes, in having two valves at the origin
of the arterial trunk, differing in that respect from the
Chondropterygii or Plagiostomes, and from the Ganoids,
all of which have many valves. The want of mobility in
the upper jaw, through its union by suture with the cranium,
is the character that distinguishes the Plectognaths most

distinctly from the ordinary osseous fishes, though even
this character is not universal in the group. Their dermal
productions, scales, spines, roughness, and osseous plates,
differ from ordinary fish scales, By Agassiz, they were on
that account considered to be Ganoids, but Cuvier has as-
signed them a more correct place in our systems.

Fig. 135
XNanthichthys corassavios,

The Sclerodermids, or Balistini, are distinguished by
the conical snout, a small terminal mouth, and distinet
but not numerons teeth.  In BHalistes the first dorsal spine
15 articulated h:.' riﬂg and bolt to the broad interneural os-
seous plate.  When the spine is raised, a lelprussiuu at the
back part of its base receives a corresponding projection
from the contiguous base of the second ray, which fixes it
like the hammer of the gun-lock at full cock, and it cannot
be let down until the small spine has been depressed, as by
pulling at the trigger; it is then received into a groove on
the supporting plate, and offers no impediment to the pro-
wress of the fish through the water. (Owen.) This trigger-
like fixing of the spine takes place also in the dead fish ;
and when a Balistes is I‘r."ll'lﬂ'.'l.’& from a bottle for examina-
tion, it is generally necessary to release the spine by press-
ing on the small trigger-ray.  The spine of’ the Balistes is
roughened with ganoid or enamel grains like a file, and the
teeth of this fish consist of true dentine, with a thick
layer of denser tissue that ditters little from enamel.

In the Gymnodonts, or Thiodontide, the maxillaries coa-
lesce wholly or in part with the premaxillaries, and the
teeth are incorporated with the bone of the jaws, so that
the whole looks like one or two great teeth; but the teeth,
individually small, are developed from pulps, are arranged
in lamellae, and approach the cutting edge of the compound
tooth or jaw as their predecessors are worn away, much as
in Searws,  The dental plates consist of hard or unvascular
dentine. This kind of dentition is adapted to cut and
bruise the food on which these fishes live—fuci and crus-
tacea. None of them are used as food for man, and they
are generally considered to be poisonous.  An instance
ocenrred a few vears ago at the Cape of Good Hope of two
sailors being poisoned by eating a Tetraodon, and dying
from the effects thereof. A detailed account of the symp-
toms was drawn up by a surgeon in the Dutch navy, 'rrI!L-u
attended them till they died, which was in less than half an
hour after eating the deleterious fish. ‘The Tetraodons and
Diodons have the power of inflating their bodies by filling
their stomachs with air. Thisviscus is very large, occupying
the whole length of the abdominal cavity, and has very thin
coats. When thus blown up intoa globular form, the fins cease
to play, and the fish turns over, and floats belly upwards,
driving before the wind and waves, without being able to
divect its course, until it has resumed its former shape, by
expelling the wind. The inflation of the Diodons, how-
ever, causes the strong spines with which the skin is studded,
and which resemble those of a hedgehog, to radiate on every
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ICHTHYOLOGY:

When
taken, the Gymnodonts produce a sound, doubtless by ex-
pulsion of air from the stomach. Their air-bladder iz deeply
bilobate, and their kidneys, placed high up, have been mis-
taken for lungs. Differing from other fishes in the com-
paratively short tail, feeble as a locomotive organ, the mye-
lon of the Gymnodonts is particularly short, and instead of
being, as is usual in fishes, nearly as long as the spine, was
found by Professor Owen to be only four lines long in a
Diodon which measured 7 inches. It is still shorter in
Orthagoriscus, and the neural canal is chiefly occupied by
along “cauda equina.” In this respect they agree with
Lophius, and they resemble that genus also in having only
three branchial arches. In Orthagoriscus the processes of
the pair of leaflets forming a gill are alternate, and not op-
posite as usual. Among the Diodons and Tetraodons
there are genera which have no external openings to the
nostrils, but merely cutaneous tentacles, on which the olfac-
tory nerve is finally expended. Tetraodon naritus (Rich.)
has only one nostril to each pituitary sac, but it is
nearly as wide as the sac itself, and its membranous border
can expand either in an infundibuliform way, or contract
the oriice. The Tetraodons are remarkably tenacious of
life, and have a disagreeable odour, which they retain for
several years when preserved in alcohol.  The Malays will
not use them even as manure, For the arrangement and

Fig. 134,
Tetraodon solandri.

generic characters of the Diodons, Ostracions, Balistes, and
Lophobranchs, we are indebted to the labours of Dr Kaup.
We refer to the Philosoplical Transactions, vol. 76, for
an account of Tetraodon electricus,

OrpeEr VIL—PLECTOGNATHI, Cuv.

Endo-skeleton partially ossified ; exo-skeleton as ganoid scales or
spimes.  Maxillaries and premaxillaries fixed together. Swim-
bladder without an air-duct. No paneresatic cocea ; merely vestiges
of ribs ; and no distinetly developed ventrals,

Famiry I,—BALISTID.E.

Belerodermi, Cuv.: Balistini, Mill. Snout conical. Teeth inei-
gorinl, more or less conical, and few in number. Skin either with
shield-like scales or with small rough ones, Swim-bladder ovate,
strong.

EUEB-FAMILY L—RBALIETINI, Kaap.

Whole body mailed in & cuirass divided into rhomboidal disks by
cross lines, and commonly displaying varying tints of colour
that are generally lost in the preparation of the specimen, First
ray of the anterior dorsal very stout and bony, followed by one or
two small ones, all of them falling into a dorsal furrow ; pubic
bones more or less projecting, and carrying the spinules of linear
venkrals,

Gexvs I, Pyropox, Riupp. (Xenodon, ]Iii[up,} Profile slightly
convex, with the chin projecting. Four blunt front teeth, whereof
the middle pair are the broadest, and the side ones worn pway intes
riorly ; two longer red-coloured, conical corner teeth in the upper
jaw, and four with notched crowns in the mandible. A canal
before the eyes. Shields behind the gill-opening. No lateral enudal
gpines. One species, P, niger,

Gewus II. MELicETAYS, Swain. The front teeth all equal in

VOL. X1I.

length standing in a semicirele, the middle ones broad and sharp-
edged, like human ineisors, as in Pyrodon.  Profile arched, with o
bronder forchead. Large scales at the gill-opening.  Tail more or
less forked. A canal before the eyes, Two species.

Gexvs IIT. XaxTHicHTHYS, Kanp. Naked furrows on the face
two rays in the first dorsal. No chields before the gill-opening.
One species. X. curassavicus. Fig. 127, (Squamation badly shown. )

Gexvs IV, CANTHIDERMIS, Swain. A ecanal bafore the ayes,
Teeth conieal ; no separate corner tecth. Broad forchead ; arched
profile.  Small shields behind the gill-opening. No spines on the
tail. Second dorsal and anal fins in the older fish very high;
caundal slightly crescentic. Scales in the young very rough, but in
the old there ars only traces of roughness in the fore angle of the
rhombs.  One species, © maculatus,

GeExps V. Bav1sTes, Linn,, Kaup. Canal before the eye. Shields
behind the gill-opening. Coniecal, elongated, cutting teeth ; no jut-
ting corner teeth.

(2.) Two to seven rows of spinules or elevated lines on the tail.
Face scaly, without naked streaks. Caudal round or blunt. Four
species.

(b.) Face naked, above which a row of seales, Two species.

(e.) A more or less hollow profile ; face scaly. Tail destitute of
rows of spines or raised lines.  Second dorsal and anal more or less
falcate. Tail more or less forked., Four species,

GexUS VI Banistarus, Tilesius. No furrow before the corner of
the eye. Two or three rows of spines on the tail. Traces of ven-
trals; eaudal round or truncated ; the second dorsal eontaining
from twenty-three to twenty-seven rays; the anal from twenty to
twenty-four. Six species.

BUB=-FAMILY II.

MONACANTHINT,

Very small scales which are seabrous, with stiff bristles as densely
crowded as the pile of velvet., The point of the pubic bone pro-
jects, and is spiny as in the Balistini ; but there is one spine in the
first dorsal, and it is large and denticulated ; or, if & second spine
exists, it is almost imperceptible,

Gexvs VII. MoxacasTius, Cov. (o) In one division the pelvis
is very moveable, and is connected to the belly by an extensible
dewlap ; these have often strong spines on the side of the tail.

(B.) Another division is distinguished by a tuft of coarse bristles
on the side of the tail.

(e.y A third group has the body covered with small pedicellated
tubercles.

(d.) The skin in a fourth group is clothed throughout by slender
bairs, which are often branched.

(.} And there are some which have none of these distinguishing
characters.

Gexvs VIII ArorERivs, Cuv., DBody elongated ; densely and
minutely granular. A single spine in the first dorsal. The pelvie
bones entirely concealed beneath the integument, without any bony
projection.

Gexvs [X. TriacaxTuus, Cov, Profile subtriangular. The first
dorsal placed on one angle, and the tail, which is more slender and
tapering than in others of the family, ending in a second, on which
is the crescentic caudal; while the mouth oecupies the third.
Scales small, rough, with sharp spinules. Ventrals each consist-
ing of astrong rough spine. Pubic bones long, narrow, not pro-
Jueting, covered with scales like the rest of the integument. Two
apecies. Tr. aculeatus. T, strigilifer, Cant.

Fasiny II—O0STRACIONID.E,

Ostraciones, Mill. ; Ostracioide, Cant. Teeth ten or twelve, coni-
cal. Lips Ih-;ll.:,-. Bu-;]}' mailed in o tuberculated cuirass, or © tos-
sellated quineuncial pavement of dermal scale bones,” out of which
the lips and teeth, the pectorals, and three vertical fins, together
with the tail, protrude, Exteriorly the gill-opening appears as a
slit, bordered by a skinny edge, but interiorly composed of a gill-
cover with six hrnnclpi{t&h":ﬂ'u!:‘, Ventrals and pelvis wanting, Little
muscular substance ; a large oily liver. Stomach large, membran-
meeons,  Vertebrae mostly coalescent.

Genos [ CieoTion, Kaup, (Ostracion a corpe quadrangulairs
sans épines, Cuv, Reg. dm. ; Ostracion, Bwain) Nostrils in a pit.
No trace of spines, The completely nnked tail destitute of shiclds
or bony rings. Eight species,

Gexvs I1. Doryoraeys, Kaup. (Lactoplrys, partim, Swain, ;
Lactophrys, De Kay.) Nostrils on the points of two small projec-
tions. Cuirass four-cornered, with spines above the eyes and on
the edges of the Lelly. Three species,

GeExvs III. OsTRAacion; Linn, {(Rhinesomus and Tetrosomus,
Swain.) FBody inclosed in n more or less quadrangular cuirass, with
an acute dorsal ridge, which commences near the eyebrow. Nostrils
gitunted in a flat membrane, also one or two prominences without
apertures. No bony rings on the tail. 1. Some ere without long
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spines over the eyes, and on the angles of the body. 2. Some have
spines on the end of the ventral edges only. 3. Some have spines
over the eyes, and on the edges of the belly, 4. Lastly, in some
the body is almost three-edged owing to the gable-formed elevation
of the back, Six species.

GENus IV. Aracana, Dr Gray. (dearane and Plasycanchus,
Bwain.) Roundish compressed bodies, with a short tail, which is
encompassed by bony plates or rings.

Sub-Gennez . Aracana, Gray., Having three pairs of flat com-
pressed spines on the dovsal nspect (viz., one over each eye, and two
pairs on the edge of the rounded back): ooe spine on the side, and
two or three on the edge of the compressed belly, Six species,

Sub-Genus [ Capropygie, Raup. Back amd I.H.‘u_'p' olevated in
the mididle ; a pair of flat pointed spines on the line which in-
eloses the hack ; another pair on the border of the belly before the
annl, The dermal plates very rough, with small radiating tubercles.
One species, A, wnistriaia,

Sub=Genus [ Kentrocapreos, Kaop., No orbital spines; back
concave, with two flat pointed spines on the middle of the dorsal
border ; border of the belly rough and denticulated with one spine.
One species, d. hexagona,

Sub-Genus IV, Anoplocapros, Kaup. No trace of spines on the
orbit. Body compressed, and acutely sloped on the back and belly.
No spines developed on the borders of the back or belly. (ne
apecies, A. lenficularis, )

Genus V. CExTAURUS, Kaup. A large rough tapering acute
spine, standing forwards before the large eye; a still longer one
pointing backwards from the end of the cuirass over the caudal,
replacing the second dorsal. Two projections from the border of
the back Interally ; four from the border of the belly., One species.
€. boops, Sputh Shetland, fig 15,

Faminy IL—DIODONTIDAE.

Gymnodontes, Cuv,, Miill. Upper and under jaws with which
the teeth are im:urpurl.hwl, without a mesial division, remmhiing
the beak of & parrot; behind the jaw is transversely forked. Skin
wlml'l,}r armed with s]J'i_nl:s of greater or smaller size. The INodons
and most of the Tetraodons have the power of inflation,

AUB-FAMILY I.—DICDONTINI.

Gexus [. Diopox. Linn, One nostril at the base of a leaf-like
cutaneous proeess, and the other at the peint of the same, Spines
gubulate, long, thin, and sharp pointed, with two radical processes,
and capable of erection or depression. Nine specics.

Gexvs 11, DicoTyLicaTiys, Knup,  Each tentacle two-lobed,
No nostril. Spines with three radieal processes, which prevent
motion 3 in the middle of the forehead a spine with two processes.
One 'SIJI_‘{:'ILI:"\S.. D, panciulates,

Gexus Il CvouicaTavs, Kaup, Two nostrils, one at the base
of a temtaele, the other at ita point.  Spines with three fully de-
veloped radical processes, which prevent all motion.  Two species.

GEsvs [V, CvaxicnTEys, Kaup. Nostrils nqueesed tngl.rt'hor
on the forehiead in a leaf-like tentacle ; one apertare on the inner
border next the forehend ; the other one, which is scarcely percep-
tible, on the border next the eye. Forehead concave, withoot a
gpine in the middle. Body armed with short immoveable spines,
One species, (4 coernlows,  Now Guinea.

GENUS V. CHILoMYOTERUS, Bibr., (Wiegm. Arch. 1847.) Nos-
trils at the extremity of nn éxtended tentacle.  Three large radical
processes to the immoveable spines.  Body flat. In most instances o
spine on the forehend, and two or three above the eyes, Three
species,

SUB-FAMILY IL—TETEAODONTINI.

Tetraodon, Linn., Cuv. Upper and under juws divided by o me-
gial suture, so that they appear to have two teeth above and two
helow. Spines of the skin much shorter than those of Dhodon.
The head and tail are generally smooth, but the rest of the body
is, with a fow exceptions, rendered rough by the presence of minute
spines. A species which possesses electric powers is destitute of
spines, in obedience to o law ascertained by observation, that none
of the electric fishes possess seales or spines.

The following Eroups are indicated in the Regne Animal, and are
likely to receiye generic names from the first ichthyologist who
publishes descriptions of all the speeies,

GeExvs . TETRAODON, Cuv.
I. Head short, body inflatible.
1. Body rough throughout,
2. Boady smooth throoghout.
3. The sides only smooth ; lateral tubercles,
4. The sides smooth ; no lateral tubereles,

II. Head oblong.
1. The sides only emooth.

2, Back and sides smooth ; the belly alone rough.
111, Back keeled.

Miiller has 'p-I‘I:I"pDr!Ed the rul]_u-wing sul-genern —

Sub-Genue I, Physogaster, Miill, In the nasal depression a hol-
low papilla, with a nostril that i= not lengthened out into a tube,
A dermal keel on the side of the belly from the throat to the tail,
T, oblongies, linaris.

Subi=-Genua J1. Chelonodon, Miill, No trace of @ nostril, but in place
of it a skinny funnel-shaped tentacle,
Swbe=Gionus FEE Cheilichthys, Mill.

tube, and no ventral keel,

Sul=Genus IV, Arothron, Migll, On each side of the nose sofid
tentaeles, on which the alfactory nerve is expended ; also o muscular
ring round the eye, and o kind of eyelid.

A shorter or longer nostril-

SUB-FAMILY IL.—0ORTHAGORISCINI,

Gexvs I Ontoaconiscos, Schneid. (Cephalus, Shaw. Sun-
fish.) Jaws of fhodon. Body compressed, generally destitute of
spinez and incapable of inflation, and with the tail =0 short and
high that the fish appesrs as if its hinder parts were sliced of,
Dorsal and anal both high and puinl.cd, and joined to the caudal.
No nir-bindder ; stomach small, entered directly by the bile-duct,
A gelatinous layer immediately under the skin,  The abbreviation
of the tail is necompanied by a very reduced myelon, looking like
a mere ganglionic process of the Lrain. 0. spinesus has pointed
tubercles on the body.

LOPHOBRANCHS,

Fishes of this order possess an osseous skeleton, and
complete and free jaws, but the ultimate divisions of their
branchiwm, instead of being pectinated, are divided into small
tufts, which are ranged by pairs along the branchial arches.
The armour in which these fishes are mailed up, their want
of flesh, and their generally angular forms, give them a
peculiar aspect. The tubular elongated snout is formed
by the nasal, vomer, tympanals, preopercula, and sub-
opercula,  The pasal bone is a short compressed vertical
plate,

Notwithstanding the odd and stiff’ appearance of many of
the Sea-horse Fish and other small members of this order,
some have prehensile tails ( Hippocampus), like those of an
American monkey (Cebus), and when kept in vases M-
nished with slender twigs, to which they can suspend the
selves, they form pleasing objects of study. The Hippo-
campi resemble the Chameleon, in being able to direct one
eye backwards and the other forwards, and Professor Lich-
tenstein observed a circular movement in the water near their
gill-openings ; on the right side the whirl revolved to the
left, and on the left side to the right, the rotation being
symmetrical and constant, like that of a Retifer. The
ffa;plmmam‘ui inhahbit all parts of the ocean. Others of the
order are remarkable for the singulnritg of their shapes, or
of their cutaneous appendages, or for the brilliancy of their
colours. The Phyllopteryx foliatus, from the seas between
Australia and New Guinea, yields to no fish in the intensity
of its red and purple tints, and in the variety of the leaf-
like lappets that adorn it. A very beantiful drawing, by
Bauer, of the recent fish taken on Flinders’ voyage is in
the possession of Mr Brown.

he most interesting peculiarity, however, in the eco-
nomy of the Pipe-fishes is that of the males of most
species carrying the eggs about with them until they are
hatched. Dr Kaup considers that they show an analogy
in this respect to the Marsupials, or the Wandering Pen-
euin (Aptenodytes Patagonicus), which transports its soli-
tary egg in a fold of its skin. In some the egg-pouches
are on the breast or belly, in others on the tail, or the eggs
are merely glued on in rows, and not covered in by mem-
brane.
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Orper VIIL—LOPHOBRANCHII, Cuv.

Endo-skeleton partiolly ossified ; exo-skeleton ganoid. Gills
tufted ; opercular aperture small. Swim-bladder without an air-
duct. Body almost fleshless, protected by bony rings
the male carries the eggs till they are hatched.

In most

FaMiLy I—S0OLENOSTOMIDE, Kaup.

Breast and belly distinctly separated. Oral aperture at the end
of o long, compressed, leaf-like snout. When the gill-plate is raised
the whole gills are exposed.

GeNUs I, BoLENosToMUS, Seba, Lacép. Snout sharply edged
on its dorsal and ventral aspects. A sharp denticuloted ridge, pass-
ing from the occiput over the eyes and nostrils, disappears in the
ncute rostral crest. Back and breast acutely ridged. Poctorals
broad and short. Belly down to the coudal fin divided into rings
and armed by three longitudinal rows of shortspines.  First dorsal
very long ; the second and the apal rudimentary. Egg-pouch of
the males formed by the union of the inner borders of the ventrals
te the skin of the belly ; the females bave free ventrale. One
Bpecies.

FamiLy IL—FPEGASIDUE,

Ereast very greatly expanded, much broader than high. Pectoral
fin lomg, with mine or ten firm spine-like rays, Gill-opening late-
ral ; gill-plate flat, depressed to the ventral plane. Mouth inferior,
like that of a Stargeon, at the base of the rostrum. Body baving
three knobbed or spinous rings ; breast ring unusually broad, ex-
tended between the gill-plates, bispinous. Ventrals two-rayed,
filamentous, Tail flat, quadrangular, spinous. Dorsal and anal
occupying two to four rings; candal ten-rayed.

GENUS [. PEGASUS, Linn. Three species.

Fig. 155,
Pegasns nabareg.

Faminy HL—SYNGNATHIDE, Kaup.; Bonap.

The small gill-opening circular and high up. One dorsal only,
near the anus. Form elongated. First dorsal and ventrals want=
ing: pectorals in gome present, in others absent ; anal fin very
small, in some wholly wanting., The males have egg-pouches vary-
ing in position with the genus, Selenognathus and Phyllopterye hove
no agge-ponches,

AUB-FAMILY I.—HIPPOCAMFIN.E, Bonap.

Tail generally prehensile at the tip ; destitute of a fin.
ore or less elevated.

Gexvs [ Hierocamers, Cov.  Head more or less elevated pos-
teriorly ; an oceipital coronet with spines or knobs, Orbits spiny.
Pectoral ring with two or three spines.  Body with ten to thirteen
rings, more or less spiny. Tail-pouch of the male opening at its
commencement only ; tail prehensile. Eighteen species,

Gexus 11, AcesTRoNo®a, Kaup. Fdge of the back forming
one line with the upper tail-ridge. Gill-opening at the point of
the occiput, No protuberances either on the body or tail. No coro-
net.  Egg-pouch of the male on the tail as in Hippocampus.  One
ppecies, A, gracillime,

GeNus [11 GASTEROTOREUS, Weck. (Syngnathoides, Bleek. ; So-
legmathus, Bleek. nee Bwaing.) The lateral lines forming the edges
of the expanded belly., No nuchal shield. Tail prehensile, Dhorsal
standing in a furrow and occupying ten to twelve tail rings. No
coronet, One species, G, bigeulsatus,

GeNUsIY. BOLENOGNATHDS, Bwains. Body Interally compressed,
higher than broad. Lateral line conflnent with the upper angle of
the tail, forming an arch, 'Twenty-two to twenty-six body rings
fifty-five to gixty tail rings. Dorsal fin in a farrow occupying ten
to eleven tail rings. Tail prehensile.  One species, 5. Hard-
wickii,

Gexus V. PovLLortenyx, Swains. Body much compressed.

Oeciput

Neck elongated, slender ; back arched ; belly prominent.
fin placed on an elevation. Flat denticalated bones, supporting leaf-
like cutancous appendages on the body and tail.  Tail finless, not
prehensile,  One species, Ph. foliatua.

SUB-FAMILY II.—2YNGNATIIINE, Kawp.

Males possessing a caudal egg-pouch which is open throughout,
Tail never prohonsile,

Genvs 1. Havicameus, Knop.  Znout thin and short, set with
three rows of small spines and distinetly separated from the high
forehend and elevated spinous orbits, Eyes projecting. Hind-head,
nape, and pectoral shield crested ; pectoral ring broader than the
body, Dorzal fin standing on an elevation formed by three vings only,
Eody rough-edged, filamontous, One species, f, conspicillatus.

GeENUs [I TRacHYREAMPHUS, Kanp., Ressmbling Halicanpue,
but with a longer head ; the snout denticulated on its dorsal aspect
only, and not so distinct from the head. Dorsal fin elevated on five
or six rings, three of which belong to the body.  Pectoral ring no
wider than the head ; form more elongated than that of Halicam-
pus.  Three species.

Gexvs 111, ConyraoicnTays, Kaup, Body tolerably long.
Fins small ; caudal diminutive. Snout half the length of the ele-
vated hond.  Orbits large, Dorsal fin commencing in & eonenvity
of the tail over the anus, and not on an elevated base like that of
Hippoeampus or Trachyprigmehns. Breadth greatest just behind the
dorsal. Body varied by light cross-bars.  Six species.

Gexvs IV, Icurayocameus, Kaup, Edgesof the coneave back
and tail running in the same line to the caudal fin. Head short.
Tail almost as thick as the body, suddenly pointed at the base of
the rudimentary caudal; more tetragonal than Corythoichthys.
Three species. ;

GENUS V. ByNoNaTHUS, Linn, No spines on the straight cy=-
lindrieal snout, Body heptagonal. [Dorsal fin on the plane of the
back, not on an elevated base, Upper border of the back never in
the same line with that of the tail ; upper border of the tail either
continuous with the lateral line or interrupted where that line
terminates. Dorsal surface of the body flot or fatly concave, and
never much compressed or bent into an arch. Hody rings never
amounting to twenty-four or twenty-seven, Twenty-two species.

Gexvs VI, LerroxoTus, Kaup, In the females the body is much
compressed, and the back is acute like the edge of a koife. Belly
alan acute, and inold fish the height of the body is five times its
breadth, but in the young the body is not so high. Dorsal profile
suddenly rising behind the pectoral fin. Tail nearly twice the
length of the body. Two species,

Gexus VI Sirnoxostumus, Rafin,  Pectoral ring cleft on its
ventral nspect in the middle of its length. Long and pretty thick,
with a greatly compressed snout that projects evenly in the plane of
the forehead. Five species.

Gexps VIIL LerroicuTHys, Kanp., Snout very long, thin, and
much compressed ; extended in the same plans with the finely sha-
greened head. Body unusually elongated ; hexagonal, with a flat
back and belly withoot intermediate scales. All the fins large,
especially the caudal. Gill-opening longer than usual. One species,
L. fstularivs,

Genus X, SrieMaToPHORA, Kanp. A pectoral fin ; no caudal.
Snout acutely ridged ; prolonged. Mouth turned opwards. Anal
fin three-rayed. Two species.

EUE-FAMILY III.—DORYRHAMPHINE, Kaup.

Males with their egg-pouch on the breast and belly, not on the
tail.

Gexvs [ DoRvEEAMPHUS, Kanp., No pits on the nuchal shield,
Itows of spines on the snout, and two projections on its under part.
All the angles of the body serrated. The border of the egg-pouch
developing two tender membranes which completely cover the eggs,
Tail shorter than the body.  One species, 1. crcima.

Gexus 11 CHSERGICHTHYSE, Kaup, Body short ; arched above
and below. Snout withoot spines or projections beneath; slender
and rising upwards near the mouth. Lateral line unusually pro-
jecting, and uniting with the under edge of the tail. No pits on
the small nuchal shield. Egg-pouches furnished with a membrane.
Fins not much developed. One species, Ch. Valencicnnd,

Genus [IL. DorvienTnyvs, Heek. Snout elongated, compressed,
spineless. Two long thin bones near the gill-cover, joining the
occiput, and bounding a slit-like opening. Tail quadrangular,
shorter than the body ; hexangular to the end of the dorsal. Nine
pecies,

Gexsus IV. HemiToveacus, Kaup. Snout exceeding the body
in length, with a two-edged border on its dorsal aspect, roundsed
beneath. Body compressed. Egg-pouch of the males reaching
from the pectoral ring to the anus. One species, M, lefagpis.
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EUB-FAMILY IV.—NEROPHINZE.

The eggs distributed in rows on the breast and helly of the males,
not covered by membrane,
Gexvs L. Miciorris, Kaup, Body heptangular, compnsed of

=" wery roogh rings, and of equal thickness to the setting on of the

elongated tail. Five fins, Two species.
Gexvs II. Nerornis, Hafin. Neither pectoral nor ansl fin.
Body cylindrical without distinet edges. Nine species.

GANOIDS.

Miiller remarks that the difference between Cycloid and
Ctenoid scales is slight, and its systematic application is
consequently confined to narrow limits ; but that the case is
very different with regard to Ganeid scales. These are
bony, generally of a thombie form or quadrangular, seldom
rounded in outline or imbricated in position, and their sur-
face is always smooth and coated with a layer of enamel ;
they are generally arranged in oblique rows, those in each
row being usually united to one another by a hinge-like
prolongation of the anterior angle. The Ganoid scales are
imbedded, like ordinary scales, in depressions of the skin ;
but the epidermis is extremely thin, and adheres closely, so
as to appear wanting. This is the case in Polypterus, but
in Lepidostens the epidermal covering is more evident.
The living Ganoids have completely hony skeletons, but in
the fossil ones many have had skeletons soft and cartila-
ginous like those of the Sturgeons. DMiller sums up the
Ganoid character in the following words :—Fishes provided
with either tabular and angular or round enamelled scales, or
with bony plates, or a perfectly naked skin. Their fins
frequently, but not always covered on their anterior border

'\:}1 a single or double row of spiny plates or lamina

wi
(fulera); their candal fin sometimes involving in its upper
fold the extremity of the vertebral column, which may con-
tinue to the end of that fold ; their nasal apertures double ;
their gills free and lying in an operculated cavity, as in the
osseous fishes. Several have an accessory organ in form of
an opercular gill, which is different from a pseudobranchia,
and may oceur at the same time with it; many have also
blowing holes like the Plagiostomi. They have several
valves in the arterial trunk, like the latter; their ova are
conveyed from the abdominal cavity by tubes; their optic
nerves do not I].E_'{"LISSH.I:E, but '['l'.li*rl_']_‘l.‘ cohere |.'|t¢t‘ﬂ.ﬂj.'; their
intestine often contains a spiral valve, like the Plagiostomi ;
they have a swimming bladder with an air-tube, like many
osseous fishes ; their skeleton is either bony or partly car-
tilaginous ; and their ventral fins are abdominal.  If, how-
ever, reference be made to the absolute characters only
which are never absent, the (Fanoids :\reﬁs.bm with nu-
merows valves in the arterial trunk, no decussation of the
optic nerves, free gills and opercula, and with abdominal
ventral fins.

A gassiz included the Sclerodermi, Gymnodontes, Lorica-
rini, Siluride, and Lophobranchii among the Ganoids ; but,
according to Miiller, all these groups belong to the ordinary
osscous series, and have only two valves in the arterial
trunk. The existence of an accessory opercular gill is a
{;-Imrn,cu'_-r of t]'u_-! Ga‘rmids and Slurgunu::, and dnm not oc=
cur in other osseous fishes. Miiller further observes that
the Ganoids resemble the Selachii in having a thymus
gland. This organ was described by Dr Simon as it exists
in the Sturgeons, and it is found in the same position in
Pa.’_ypfrrus and Lr?!i':fmi’nu.r; that is, between the anterior
basibranchials and the sternohyoid muscles. It was con-
sidered by Retzius to be a sublingual salivary gland, but it
is a vasoganglion ; and Professor Owen is of opinion that
Dir Simon’s view of its homology with the thymus gland is
more in accordance with its nature ; but he also thinks that
Dr Simon has described as a thymus gland in various
osseous fishes the same parts which Miller has called pseudo-
branchiae in those fishes.

Characters distinguishing the Polypteri from Lepidostei
exist in the solitary arrangement of the rays of the vertical
fins, the want of accessory gills, and the incompleteness of
the fourth gill, which has only one laygr of leaflets, and
wants also the slit behind it. There is only one pancreatic
ciecum, whereas the Lepidoster have many; both have
muscular coats to the ar-bladder, but in the Lepidoste
that viscus is cellular, and the muscular fibres are in bundles
between the folds of the bladder. The air-tube or trachea
in the Lepidostei is wide, and opens through the dorsal wall
of the aesophagus, its orifice being regulated by a sphincter
muscle. But the Polypteri differ from all other known fishes
in the air-duct entering the beginning of the wsophagus or
gullet on #fs ventral side. The arteries of tﬁe swim-
bladder of the Lepidostei arise in great numbers from the
aorta, and the veins empty themselves into the two sub-
vertebral veins,  In this case, therefore, the cellular swim-
bladder cannot be considered as a lung. In the Polypteri
the artery of each of the two air-bladders is formed by the
union of the bloodvessels coming from the last gill, and
therefore carrying blood already oxygenized. The Lepi-
dostei have sacciform ovaries, with oviducts issuing from
the middles of the sacs. These fish are by no means rare
in the North American waters, and a few years ago the re-
searches of Agassiz had raised the number described to ten.
It is probable that since then more have been discovered ;
as he was of opinion, from what he had then observed, that
every separate river, basin, or watershed, had its peculiar
species. The Lepidostei frequent shallow, reedy, or grassy
places, and bask in the sun like Pikes.

Polypterus is an African genus. Dr Baikie, in his late
ascent of the T'chadda, obtained specimens of what he thinks
will prove to be a new species, but he has not yet been able
to compare it with the one that exists in the Senegal. The
thymus gland is double in Polypterus ; and the spiral in-
testine valve, which in Lepidosteus is but slightly developed,
attains its maximum size in this genus, extending upwards
to the entrance of the bile-duct.

Amia is a genus of American fizhes, existing in the fresh
waters of almost all parts of the United States, but chiefly
abounding in the muddy streams and lakes of Georgia and
Florida. At New Orleans the Amie are named * Mud-fish,”
M. Valenciennes describes the genus among the Malacop-
teryeians, and says that it exhibits numerous affinities with
other families of that order, agreeing with the Ciyprinide in
the simplicity of the intestinal canal and want of pyloric creca,
though no Cyprinoid resembles it in having a spiral valve
in the intestine. Like FElops and Megalops, it possesses a
sublingual buckler. By the large size of its suborbitars, it
is allied to Erythrinus ; in its dentition, and in the structure
of its ovaries, it has marked connections with the Salmonoid
fishes ; lastly, in its general aspect, the length of the dorsal,
the form of the scales, and in the length and flexibility of
the body, it evinces close similarity to Ophicephalus. These
remarks of M. Valenciennes are enough to show that
ichthyologists were at a loss to find the proper place of this
genus when Dr Vogt, in 1843, discovered it to be a Ganoid,
for he found in its arterial trunk two oblique rows of five
or six valves each, and the arterial trunk itself covered with
a well-defined laver of muscular fibres, as in other Ganoids.
It has, moreover, a spiral valve of several turns in the in-
testine, though it does not ascend so high up as in Polyp-
terns.  But the scales of Amia are not Ganoid, and have
not the slightest resemblance to those of that genus or of
Lepisostens ; and from this Muller infers that the structure
of the scales is not to be trusted as an ordinal character.
The scales of Amia are not osseous plates ; they are flexible
and rounded, and destitute of enamel.  Similar scales belong
to the fossil Megalurus and Leptolepis, which are considered
by Agassiz to be Ganoids. In habit Amin resembles the
osseous fishes rather than the Ganoids, As Amia agrees
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with the other Ganoids in the valves and muscularity of the
arterial trunk, and in the spiral intestinal valve, Miiller in-
fers that it will be found al:o to possess a cldasma of the
optic nerves (no decussation), a thymus gland, and an
uncleft retina.  He concludes by saving that it cannot be re-
ferred either to the Lepidasteini or Polypterini, being sepa-
rated from the former by the absence of fudera, and from
the latter by not possessing the dorsal polyptery; and he
therefore regards it as the living representative of a peculiar
family of Ganoids, and finds analogous genera in the fussil
Megalurus, Leptolepis, Thrissops, and their allies.  All of
these have soft scales, an osseous vertebral column, and a
similarity in form of body and structure of fins. Questions
of such interest to ichthyologists have doubtless long ago
been solved by Agassiz, who has such ready access to many
species of Amia, but the results of his investigations have
not reached us.  Cuvier compared the air-bladder of Amia
to the lung of a reptile on account of its great cellular sub-
division ; and in his list of affinities or analogies above
quoted, M. Valenciennes might have added the similarity
of the air-bladder of the Amie to those of Erythrinus, or
of the Silurcid Bagrus, which have that viscus subdivided
by transverse septa.

The Sturgeons are very abundant in the rivers of Si-
beria which flow to the southward, and no less so on
both sides of North America. They do not inhabit any
of the rivers of that country which flow into the Arctie
Sea, and consequently are not found to the N. of the
watersheds between the 53d and 54th parallels of lati-
tude, where the mean temperature of the year iz about
337 of Fahrenheit’s scale.  They seldom enter clear cold
streams, but in the season ascend the muddy rivers in vast
numbers, o that many populous native tribes subsist wholly
on the Sturgeon fishery during the summer. In most loca-
lities two forms are readily recognised by the comparative
length and acuteness, and shortness and bluntness, of their
snouts ; but every watershed has its own species, varying
in the osseous shields, positions of the rostral barbels, form
ol the tail, fing, and other characters.

Orper VIIL—GANOIDEI Miill.

Ende-skeleton in some osseous, in some cartilaginous, in some
p-.tﬂ'l ozseous partly cartilaginous ; exo-skeleton gancid. Fios
usually with the first ray a strong spine. A swim-bladder and
air-duct. Nomerous valves in the arterial trunk, No decussation
of the optic nerves. Free gills and opercala, and abdominal ventral
fina.

Faumiry I —LEPIDOSTEIDE.

Eepidosteini, Mull. Upper jow composed of several pieces; the
vomer divided in two by a median cleft ; the basisphenoid is con-
fluent with the basioccipital ; the nnsal bone dentiferous; the
mandible composed of as many pieces as in Heptiles; the ver-
tebrie articulated by ball and socket; the olfactory organ, situ-
ated at the extremity of the greatly elongated jnw:| containg the
ordinary nasal folds which are arrenged simply ; & respiratory
opereular gill is present a3 well as a peeudobranchia, but no
blowing hole. The gills on the four arches have the perfect bi-
folinte structure, and behind the last arch and the hyoid bone there
exists, as usual, a fissure, Branchiostegals three, the membrane
passing from side to side like a mantle, and undivided, Amnterior
edge of all the fins protected by two rows of spinous seales. Fin-
rays all articulated ; eandal fin abroptly truncate, its rays inserted
partly at the extremity of the vertebral column, partly beneath it.
Btomneh not emeal ; several pancreatic ewea; no spiral valve in
the intestine; swim-bladder eallular, eontaining trabeculs carnem
between the cell divisions, and opening by a long slit into the up-
per wall of the throat.

Genus [. LeriposTevs, Lacip.  An elongated enout varying
in breadth in different species, formed of the premaxillaries, max-
illaries, palatines, nasal, and vomer ; mandible equal to it in length ;
both coversd on their surfaces with raduliform teeth and bordered
by a row of long pointed ones.  Ten species, American.

FaumiLy 1I.—POLYPTERID.E,

Polypierini, Mill. The upper jow is not divided into pieces, the

P

vomer is single, and the mandible and skull gensrally ars constricted
a3 in other osseons fishes, A labinl cartilage exists at the corner
of the mouth, supporting the upper and under lips. The fourth gill
is only unifolinte, and there is no slit behind it. ; the opercular gill
is wanting, and no pseudobranchia ever occurs; but there is a
blaowing hole on each side, covercd by an osseous valvie, The in-
ferior pharyngeal bones are wanting. A series of separate fins
extends along the back, each consisting of a spine and a plume of
articulated rays behind it.  The rounded caudal and the anal are
composed of jointed rays, which in the former are inserted above
a8 well a8 below the spines; the pectoral has . somewhat elon-
gated scaly limb. The nostrila are more complicated than in any
other fish. In a large cavity there is a labyrinth of five nasal
pnssnges, oach with & gill-like arrangement of folds ; anterior nos-
tril prolonged into a membranous pipe; the posterior one a small
cleft anterior to the eye. The stomach is ciecal, and there is a
pancreatic emeum. The intestine containg a spiral valve ; swim-
bladder double, consisting of two sacs differing in length, and
opening into a short common eavity that eommunicates with the
ventral floor of the throat by a long fissure,

Genvs [. PoLyerenus, Geoff. Three species, Nile, Scenegal,
Tehadda,

Fasminy IIL—AMIID/E.

GExvs . AMra, Linn. Excepting in the absencs of lingunal
tecth, the mouth of an Amia is that of a Trout. Head covered with
a very thin mucons skin, easily removed, and then the naked cra-
niam, supratemporals, suborbitar seale bones, and opercalum ap-
pear as sculptured bony plates. The sublingual bone is naked and
furrowed. Upper part of the snout smooth and fleshy ; inferior
lip large and thick. Cheek almost wholly covered by the subor-
bitars. Each nostril with two openings, the anterior one a project-
ing tube like 8 barbel, the posterior one nn aperture near the eye.
Upper arch of the mouth formed by small premaxillaries and large
moveable maxillaries. Teeth on the jaws ; vomer, pterygoids, pala-
tines, and large double branches of the mandible, ml:l!t'ly in rows
of conical teeth, with small tesselated patches behind ; on the pha-
ryngeals the teeth are cardiform, and rough gran ular patches exist
on the internal face of the operculum, o singular piece of structure
which M. Valenciennes regards as the rudiment of an accessory bran-
chin. The tongue is edentate, thick and fleshy. Large gill-openings.
Branchiostegals eleven to twelve ; broad and flat.  Seales of the
body thick, but not osseous. Caudal coming farther forward on the
upper edge of the tail than below ; ventrals median ; dorzal long ;
anal small. Stomach cwcal, with a large pyloric valve. No pan-
ereatic cmea ; a very large air-bladder, forking snteriorly, and
communicating with the msophagus ; cellular within, in the upper
and lateral parts, but not below. Ova dropping into the cavity of
the abdomen. Fresh waters of Ameriea. Ten species.

Famiry IV.—STURIONIDE.

Sturiones, Sturioniens ou Chondropterygiens, abranchies litres, Cuv,
Chondrostei, Mill.; Adccipensering, Miill.; Accipenseride, Bonap.
Skeleton partly cartilaginous, vertebral colomn o soft chorda in-
stead of vertebroe,

Gexus I, AccirExsER, Linn. Form squaloid. B
less protected by rows of bony shiclds., Head cui
beneath the snout, small and toothless. The premaxi
anterior inferior border of the upper jow ; the maxj
oblong plate articulated to the outer process of the'p
and by the whole of its inner posterior side to the palatine bone.
The mandible consists principally of a single bony limb, which is
joined to its fellow at the symphysis, and its joint is formed by
a trochlear eartilage attached to the pterygoid process of the pala-
tine. The mouth thus formed is more protractile than that of the
Sharks. Hostral barbels on the ventral aspect. Labyrinth in form
and position resembling that of the osseous fishes. No vestige of an
external auditory opening. An aperture behind the temples con-
ducts merely to the gills. Dorsal and anal opposite, behind the
ventrals; candal encircling the extremity of the spinal column,
the upper lobe the principal one, a smaller and shorter one be-
neath. Spiral intestinal valve, and conglomerated pancreas as in
the Sharks; a very large swim-bladder communicating with the
waophagus by a large hole,

Gexvs I, Porvopox, Lacép.  Spatdaria, Shaw. FPlanirostra,
Scaphirhynchus.  Techinically distinguished from Accipenser by the
naked skin destitute of bony shields; recognisable at once by the
enormous leaf-like expansion of the enout, In general form Stor-
geons, but the gill-openings are larger, and the membranous tip of
the gill=flap reaches the middle of the body. Mouth very wide, with
n multitude of little teeth, A gelatinous chord in the spine like
that of the Lomprey. A spiral intestinal valve; pancreas par-
tinlly divided into emca; an air-bladder.  Miiller says that the
opercula are absent in Polyoden.  (Oateol, der Mysin.)
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Classifica- BIRENDIDS. genized to sustain life during the dry season, supplies of Classifica-
B}imt:] Two distinct species of this order, family, and genus are & being introduced into the air-bladders by a trachea whose _ tion—
I FEmDIus, -

asophageal orifice is kept open by a laryngeal cartilage, Sirenoida.

known ; one an inhabitant of the River Amazon, whose : : : 1 ;
e, - : Mr Owen sums up in the following words the particulars e

structure has not been so fully investigated, and the L. an-

nectans from the Gambia, which has been minntely dis-
sected by several of the first comparative anatomists of the
day, and been the subject of much scientific controversy as
to its station in the animal scale, whether it ﬂught to be
ranked with the reptiles or fishes. Professor Owen from
the first advocated its ichthyic constitution, and Bischoff
maintained its reptilian character ; but Owen's reasoning
appears to us to be perfectly conclusive. Ina preceding
page we have briefly noticed the habits of the Siluroid
Hassars ( Callichthys) in taking shelter in the muddy bot-
toms of marshes, and when these dey up, digging burrows
for themselves to a considerable depth. They can live long
out of the water and make overland journeys in quest of it ;
but if’ we understand the accounts given by travellers, they
can, in the event of being cut off from water, pass the dry
season In an inactive state in their burrows, from whence
they are dug out by the natives, who use them for food.
Some moisture will, doubtless, alwayz remain about them in
their subterranean abodes, but still their condition until the
rains commence must be analogous to the hybernation of
animals in higher latitudes ; they enjoy but a torpid kind
of existence, and use no exhausting muscular exertion until
the refreshing water flowing in recalls them to an active
employment of all the organs they possess as fishes. The
conditions of existence of the Lepidosiren anneclans must,
as far as regards external circumstances, be similar during
the dry season, though that internal organization which ena-
bles it to pass much of its life out of water is of a very dif-
ferent kind. This fish inhabits the Gambia, which in the
rainy season floods extensive tracts of country. On the
waters retreating after the rains have ceased to fall, the
Lepidosirens that are left behind burrow into the mud,
which a tropical sun soon converts into a hard cake. An
aperture is left, however, that admits air, and they remain in
their chamber, torpid and clothed in a thick secretion of
mucus, until the water again overflowing the muddy lands,
releases them to the enjoyment of the swimming powers,
which they employ in search of food to allay the cravings
of a keen appetite. They have been brought to this coun-
try imbedded in {:1:;1}' round the roots of }ﬂ.'mtﬁ i|1'||quLE|:1
from the Gambia, and their presence only became known
after the plants were placed in the stove and well watered.
It is by a modification of the air-bladder rendering it ana-
logous in function to the lungs of an Amphibian, and also
by a peculiarity in the gills, that the Lepidosiven is adapted
to the alternate conditions of an active tadpole-like fish,
and an air-breathing dweller on the dry land. Asa general
rule, all fishes more highly organized than the Dermopteri
have, in their embryonic stage, five branchial arches and
five branchial arteries. In osseous fishes the anterior or
hyoid arterial arch developes either a gill of a single layer
only, or a radimentary gill consisting of a network of ves-
sels, or both, or neither. The normal number of branchize,
with double pectinated lamelle in osseous fishes is four ;—
most of the im}lmids. the genera Cottus, Scorpana, Sefis-
tes, Apistes, Zeus, Cheironectes, (robiesor, Lepadogaster,
and Polypterus have three bilamellated or biserial gills and
one uniserial oney Lophins, Batrachus, and the Gymno-
donés have three biserial gills; and Malthen and Lepidosiren
have two biserial gills and one unizerial gill. Two of the
arterial arches, which in other fishes supply a pair of bran-
chim, remain undivided in Lepidosiren, and in their primitive
condition of vascular hoops, which end directly {in a man-
ner analogous to the ductus arteriosus of young mammals)
in arterial trunks going to the air-bladders, and ramified
over their cellular surface. While passing through the
ultimate twigs of these arteries, the blood is sufficiently oxy-

of structure which induced him to consider the Lepidosiren
to be a fish :—* [t may be presumed,” he says, * that its ge-
latinous chorda dorsalis, its vertebral inferior transverse
processes (parapophyses), the normal attachment of the sca-
pula to the occiput, the branchiostegal covering of the per-
manent gills, the opercular bones, the absence of a pancreas,
the presence of a spiral intestinal valve, the relative position
of the anus, the extra-oral nasal sacs, the seal ¥y i:l'ltl.-'g‘l.lmuﬂls,,
the mueous tubes and pores on the head, the © lateral line,”
and, in short, the totality of the organization of the Lepi-
dosiren, will be deemed fully to prove its true ichthyic na-
ture.”  This passage gives, in fewer words than we could
have employed, the reasons for introducing the order of
Sirenoids into our table of the class of fishes. In a discus-
sion which took place at a meeting of the British Associa-
tion soon after the i}l.|h]ira.lim1 of Mr Owen's paper on the
Lepidosiren in the Transactions of the Linnean Society,
the debate turned much on the presence of a posterior nazal
orifice in the cavity of the mouth, but the I.epi{lm-:imn has
an elongated nasal sac, with the biserial pituitary folds usual
in fishes, and two apertures, neither of which communicate
with the mouth ; and Owen attributes to the position of the
nazal sac in the under part of the thick lip the mistake of
those naturalists who affirmed that the posterior opening
was within the mouth.  We have in a preceding page men-
tioned an instance in the Synbranchide of the posterior
nasal opening being as much on the interior side of the
lip as in Lepidosiren. Though the homology of the air-
bladder of Lepidosiren with the lungs of Batrachia is un-
deniable, and by a legitimate train of reasoning, the air-
bladders of other fishes are also proved to be homologous
with the lungs of the higher classes of’ vertebrals, there is
no ground, Mr Owen remarks, for asserting that the air-
bladders of fishes in general perform the functions of a lung.
Such oxyoenation of the blood as a fish requires 1s effected
through the ageney of gills, though the relationship of these
organs to the trachex and lungs of the higher vertebrals is
one of analogy merely. ‘The branchiz of fishes are, how-
ever, homologous with the persistent or deciduons bran-
chiw of Batrachia, and with similar organs in embryos.

In Lepidosiren the optic nerves do not cross each other,
agreeing in this respect with the same parts in Polypterus,
the Sturgeons, and the Plagiostomes. In ordinary osseous
fishes the nerves cross, but without an intermixture of ner-
vous fibrils.

Orper [X.—PROTOPTERI, Owen.

Sirenoidei, Mull. Endo-skeleton partly osseous, partly cartilagi-
nous ; exo-skeleton as cyeloid scales, Pectorals and vantrals ns
flexible filaments. Gills filamentary, free. No pancreas; swim-
bladder as o double lung with an air-duct; intestine with a spiral
valve,

Faminy L—EIRENIDE.

Sivenotdei, Miill. General form resembling that of an Ophidiea,
with a more tadpole-like tail. Pectorals and abdominal ventrals
single, slender, tapering barbels, supported internally by a solt
cartilaginous ray.  Gills operculated. ;

Gexus [, LEPIDOSIREN. (Protopterus, Owen,) Two species, L.
annectans, Gambia; L. paradoxa, Amnzon.

Orper X.—HOLOCEPHALIL

Endo-skeleton cartilnginons; exo-skeleton as placoid granules,
Most of the fins with a strong spine for the first ray. YVentrals ab-
dominal, Gills laminated, attached by their marging; a single
external gill-aperture. No swim-bladder; intestine with spiral
valve., Copula gaudent.

FasmiLy [.—CHIMERIDE.
Chimeroidei. Interiorly five gill-apertures which communicate
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with a single commen passage, having only ene external epening.
Rudimentary operculum concealed by the skin,  Upper jaw repre-
sented by the vomer, the palatines, and tympanals, rudimentary
on the sides of the snout, Hard bony plates supply the place of
teeth on the jaws, four above, two below. Snout projecting, with
regular rows of pores; a fleshy club-shaped process with spiny
point between the eyes. First dorsal armed by a strong spine
pluced over the pectorals.  Claspers of the males trifid ; egpes large,
leathery, with flat velvety borders,

Gexps I, CHIMERA, Cuv. Snout conical. Torsals contiguous,
the second reaching to the point of the filamentous tail; cawdal
like that of the Sharks under the end of the tail.

GENUS II. CALLORHYNCHUZ, Gronov. Snout ending in o fleshy
hatchet-shaped appendage. Second dorsal commencing over the
ventrals, and ending opposite the beginning of the caudal,

CHONDROPTERYGIANS,

Or Cartilaginous fishes, are called by Cuvier the second
series of the class, and he considers them to be neither in-
ferior nor superior to the Osseous fishes forming the bulk of
the first series, for many of the genera come near the Rep-
tiles in the structure of the acoustic organ, and in the geni-
tal apparatus, whilst others have so simple an organization,
and such imperfect skeletons, that they can scarcely be
classed with confidence as vertebrals. He therelore looks
upon them as a parallel series to the ordinary fishes analo-

us to the relationship that exizts between the Marsupials
and the ordinary Mammals. It is right to observe, how-
ever, that the very low organization of some Chondroptery-
gians here alluded to has reference to the Cyelostomi
placed at the commencement of our table, and their exclu-
sion, leaving only the Sturgeons, Sharks, and Rays, pre-
sents the organization of the Chondropterygians, as of a
higher and more equable general character, by which
strength is added to Cuvier's reasoning. Yet there are
many embryonic characters persistent in the Cliondroptery-
gians of which the cartilaginous and confluent vertebrae, as
departing most from the indurated endo-skeleton of the high-
est and newest vertebrals, is the most striking. We have
already observed that many of the characters assumed by
the embryos of existing fishes in the progress of their de-
velopment were the permanent condition of the fossil fishes
found in the oldest fish-bearing strata, and (as will be more
fully explained in the article on lossin IenrayoLocy,
which follows) the researches of Agassiz have shown that
as we ascend from the older to the newer deposits there
is a progressive predominance of the endo-skeleton over the
exo-skeleton, so that the Placoids of that author, or the
Plagiostomous Chondropterygians are few in number in the
present day compared to the osseous fishes, and the Gan-
oids with their heavy armour are much more sparingly repre-
sented still. During the chalk epoch both Ganoids and
Placoids were in much greater numbers, and they are the
only members of the class of fishes which have been found
in the deposits below the chalk.  Mr Owen has some most
instructive sentences bearing on this point in his remarks
on the genesis of fine. The development of fing, he ob-
Serves, is at first restricted to the rrgilm of the |u:,'1{i, as in
most of the ancient Cephalaspid fishes—Pterichthys and
Pamplractus for instance—in which the cephalic fins pro-
ject from the opercular region before the nuchal plates, and
there is no trace of true pectoral, ventral, or of vertical fins.
In existing fishes the only thing analogous to these cepha-
lic fins is the envelopment of the sides of the skull in the
Rays by the fore corners of the pectorals, or in Cephalop-
tera and Ceratopfera, by what Miiller calls “ cephalic fins,”
but which he considers to be merely detachments of the
pectorals, though connected with them only by integument,
and not by a continuons suecession of fin-rays. In others
of the ancient fossil genera there are two closely nm;mxl-
mated dorzals and two anal fing, and both are situated near
the end of the tail, which runs into the upper lobe of an un-

53‘:1mu;tr'|:'.'ﬂ candal fin, Nm\‘, in the E‘I'ﬂhl‘!.‘nﬁ of {-xist]ng
oszeous fishes these vertical fins are developed from a single
continuous fold of integument, which iz extended round the
point of the tail from the dorsal to the ventral surface 3 a
l_:l:]]'ll:].iti[“'l “'I'IIIEI'I. ||H|.F IJ[,"' ﬂhsl_’r\".?ll in '.hl‘ lﬂd[m]{‘ri ult ]!.ﬂ.-r
trachians, and which is persistent in the Eel and Lepidosi-
ren, The growth of this fold is progressive at certain parts,
and checked at others ; and in places where development is
active, the supporting dermal rays make their appearance,
and the transformation into dorsal, caudal, and anal fins is
thus effected. At first the caudal fin is unequally lobed,
and the terminal vertebrae extend into the upper and longer
lobe ; the dorsals and anals are alzo at first closely approxi-
mated to each other and to the candal fn. M. Agassiz has
shown that all these embryonic characters were retained in
many of the extinet fishes of the old red sandstone ; and the
caudal fin did not pass the heterocercal stage in any fish
until after the jurassic or oolitic epoch.  The heterocercal
caudais are the predominating and almost exelusive form
in the existing Sturgeons, Sharks, and Rays, and in most
of these one, or both dorsals when there are two, are situ-
ated upon the tail, and not rarely near its extremity, The
cutaneous seams without rays and other embryonic condi-
tions are also common, as may be learnt by consulting the
wenerie characters in the table.

Cuvier observes that the parts of the skeleton of the
Sefachians (under which epithet he comprebends the
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Sharks and Rays) do not azsume the fibrous structure of

bone ; their interior remaining always cartilaginous, and
the induration of their exterior proceeding from the de-
position of the earthy matter in a granular state, whence
their characteristic dotted surface. It is on this account he
infers that their exlvaria are not divided by suturcs, but are
composed of a single shell, modelled, however, in other
respects after the general plan of an ordinary fish-skull ; so
that we can distinguish the same regions, similar depressions
and eminences, and the same holes. He gives an analysis
of the vertebral cartilage of Selache mazimus, which shows
that water alone forms ninety per cent. of the mass, while
nearly seven are oil and other animal matters, and little
more than three of earthy salts.

Owen selects S:fmrﬁuu (the Mnnl-:-ﬁshj, an intermediate
form between the Sharks and Rays, as a good typical ex-
ample of the characters of the skull of a Plagiostome. The
cranial end of the * chorda dorsalis™ and its capsule are con-
verted into firm granular cartilage, which, extending for-
wards from a prominent median basal-ridee, and also ex-
panding laterally, constitutes the oblong flattened plate or
base of the craninm.  Two convex condyles are formed on
the posterior margin of this * occipito-sphenoidal ” plate for
articulation with the end of the spine. T'wo notches on the
side of the basal cartilaze define a prominence representing
the sphenoidal arch, which sends off a rudimental ptery-
goid ; and further forward there is an expansion and groove
forming the point of suspension of the palato-maxillary
arch. Then the cartilage suddenly contracts, and is con-
tinued forwards to form the vomerine anterior base of the
cranial cavity. The walls of this cavity are as firm and
granular as the base, except at the antero-superior end
which is closed by membrane only.  The foramen magnum
posteriorly gives passage to the spinal chord, and there are
perforations for the exit of the cerebral nerves.

The cranial cavity is of larger size than the brain, and
communicates only by nervous and vascular foramina with
the acoustic labyrinth, which is buried in the side of the
artilage.  In the Chimere, this insulation of the ear-
capsules, denoting a high grade of development, is much
less complete. The parts of the cranial cartilage, corre-
sponding to the separate bones of the skull of an osseous
fish, may he recognised by the foramina through which the
several pairs of nerves pass; but the exterior of the skull
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stOmous genera,

In the appended arches of the cranium there is a similar
confluence of cartilage. A single strong suspensory pedicel
articulated to the lateral posterior or mastoid process gives
attachment to the hyoid arch by a close joint, and to the
mandibular arches by two ligaments. The maxillary arch
is suspended by a ligament passing from its ascending pala-
tal process to a notch between the vomerine and the an-
terior supracranial cartilage. From this point the upper
jaw is continued in one direction forwards and inwards,
completing the arch by a ligamentous symphysis with its
fellow ; and in the opposite direction to coalesce with the
outer side of the t}’nqm:li{: !u-:l'm;'el, and form the more im-
mediate articulation for the lower jaw or mandibular arch.
Each half of the mandible consists of a single cartilagze, the
two being united together at the symphyses by ligament.
Two slender labial cartilages are developed on each side
of the maxillary, and one on each side of the mandibular
arch. (The parts described in this paragraph, with the teeil
which they support, are the * Shark’s jaws” usually brought
home by seamen.)

Four or five short cartilaginous rays, in Sgualing diverge
from the posterior margin of the tympanic pedicle, and sup-
|H_|rl:a. |'|.|U||:|h‘|.‘ulll,: ﬂllﬁ\\'rrillg (1] [I:H._!‘ E]JFET{]]I]E“‘ Hﬂl]‘ ﬂf OS50S
fishes ; these rays are the skeleton of the diverging appen-
dage of the tympano-mandibular arch. The hyoid arch in
the Sguating, as in most other Plagiostomes, consists of
two strong lateral cerato-hyoids, and a median flattened
basi-hyoid. Short cartilaginous rays extend from the back
part of the cerato-hyoid to support the membranous wall of
the branchial sac; these are the homologues of the bran-
chiostegal rays of osscons fshes.

The Cestracion is not 2o far advanced in cranial develop-
ment as the Syuating, and the cartilaginous basioeeipital
has a hollow conical articulation with the end of the spine ;
but the Skates and Rays have the skull moveably articu-
lated by two condyles and an intervening space, as in Syua-
tina and Zygena. The skull of the Rays is flat and broad ;
the upper wall membranous to a greater or less extent, ex-
l_"l_’l'l‘t. irl _-\rt]r:‘_‘f'ﬂ.l':', '“']IUI'L'. i.t. ij cluﬁﬂi! h}' f.':'lrl“:lgl:. ‘]11"\,' A=
terior or vomerine part forms a long pyramidal rostrum, to
which are articulated cartilages connecting its extremities
with the radial or anterior .'1:1"__:]::5 of the in.;cmml fin, or
largely expanded hand ; in the space between the pectorals
and skull the Torpedide carry their electric batteries. The
tympanic pedicels are short and thick ; the maxillary and
mandibular arches long and wide, stretching across the un-
der part of the head.

The capsules of the organs of sense are all cartilaginous ;
that of the ear is involved, as we have said above, in the
lateral walls of the craninm ; that of the eve is articulated
by a cartilaginous pedicel with the orbit ; and the olfactory
sacs are covered by vaults of the nasal processes. The long
lateral processes supporting the eye-balls of the * Hammer-
headed Sharks” have already been alluded to. In Mylio-
hates and Rhinoptera a cartilage is attached to the pro-
longed anterior angle of the pectoral fin, connecting it with
the internasal cartilage, and supporting a number of branched
and jointed cartilaginous rays. A like series of rays on the
other side of the head meet these before the skull on the
median line, and form what Miiller terms, as we have said
in a preceding page, “cranial fins ;" but Owen considers
them to be merely dismemberments of the pectoral fins,
and thinks that the real cranial fins are the opercular and
branchiostegal appendages of the tympanic and hyoidean
arches.

In tracing the progressive rise of organization of the
spinal column in the Cartilaginous fishes, Owen commences
with the Myxinoid fishes, whose spine is a gelatinous chorda
with fibrous investments. The separation of the upper

layers of the fibro-membranous sheath forms a neural eanal,
and a hamal canal is produced below in like manner. In
the Sturgeon there is a continuous central gelatinous chorda,
but the inner layer of the fibrous investment assumes the
texture of tough hyaline cartilage, while distinet, firm. and
opague cartilages are developed in the outer layer. Above
the coalesced centra these cartilages have a similar arrange-
ment to the homologous parts of osseous fishes; a neural
canal is formed by two cartilaginous neurapophyses, each in
the young fish formed of two superimposed pieces, and the
arch is crowned by a single short neural spine. There is a
short thick parapophysis on each side, with their bases ex-
panding below to torm a haemal canal in the tail, by their
union beneath the centrum. They include a small inter-
hamal cartilage on each side, and towards the end of the
tail, haemal cartilaginous spines are developed. Short pleura-
pophyses or ribs are articulated to the ends of the parapo-
physes, A beautiful progression, in the {Im'f_-lnpment of the
spinal column and of' the proper vertebral structure, is traced
out by Miiller in his Anatomie der Myrinoiden, and re-
ferred to by Owen, from whom we quote. In the Basking
Shark (Selache) the vertebral centra are formed of hollow
cones, meeting at their apices in the interior, and having
their cups filled with the remains of the gelatinous chorda.
This semi-fluid, slightly compressible, and very elastic, gives
flexibility to the spine, while it sustains the shocks of violent
inflexions.  Strength and lightness are imparted to the
centra IJ-:,' mm:untric PIHTI;".";- of hmtg:, cm.-k:u:l h!,' nllu:r:'. radi-=
ating like the spokes of a wheel from the apices of the cones.
The highest stage of vertebral development occurs among
(Falei and other Nyetitantes or Sharks, which have a picti-
tatine eyelid.  In them the external surfaces of the centra,
and their internal cones, are covered by a smooth osseons
crust, A few Sharks only, as Carcharias, Heptanchus, and
Adopias, have the ribs connected to the centrum at the base
of the parapophyses; in most they are attached, as in the
Sturgeon, to the ends of these processes.

The gills of the Plagiostomé Jdo not present the pecti-
nated arrangement of slender tapering processes in a double
row, like the osseous fishes, but consist of folds of membrane
on plane surfices. A pseudobranchia coexists with a hyeid
uniserial gill in most Plagiostomes, and in those which have
spout-holes it is developed on the anterior wall of these out-
lets from the branchial cavity, The Plagiostomes have two
or more transverse rows of semilunar valves in the bulbus
arteriosus, or beginning of the arterial system ; Galeus has
two rows of three valves; Sphyrna, Mustelus, Acanthias,
Alopias, Lamna, Rhinobates, Torpedo, and Aceipenser
have three rows of valves; Heranthus, Heptanchus, Cen-
trophorus, and Trygon have four rows of valves; Seymaus,
Squatina, Myliobates, and Raia batis, or the common Blue
Skate, have five rows. Cephaloptera has a very large
bulbus arteriosus, and presents internally three longitudinal
angular ridges, at the sides of which are small valves dis-
posed in pairs, and in four or five rows ; besides these there
are three larger valves at the beginning, and three at the
end of the bulb. The optic nerves of the Plagiostomes are
connected by a commissure, but do not decussate as in the
osseous fishes. And in this order the plexus of arteries,

termed a vasoganglion, which lies between the layers of

the choroid coat of the eve of most osseous fishes, does not
exist. Miiller found that generally when a fish possessed
pseudobranchize, it had also the optic vasoganglia; but the
Plagiostomes, Sturgeon, and Lepidosiren are exceptions,
having the pseudobranchiz, but wanting the vasoganglia.
Mormyrus, Cobitis, Silurus, Pimelodus, Siynodon, Murena,
and some other genera of the serpentiform apodals, have
neither the pseudobranchie nor the vasoganglia, but in
most osseous fishes in which they have been sought for
they have been found existing together.

The only other parts of structure of the Plagiostomes that
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lobes and barbels, evidently as organs of touch, and in Classifica-

Classifiea- we think it necessary to mention in the summary that our

tion—

restricted limits compel us to resort to, are the organs of’ re-

Sharks. |roduction. In these fishes the secreting organs, or melts,

are of compact oval or oblong form, and their efferent
tubes communicate with the ureters, and terminate upon a
rudimental organ in the cloaca. The claspers are present
in the Chimeride as well as Plagiostomi, as appendages to
the posterior edges of the anal fins, and have a fissure to-
wards their ends, leading to a blind subeutaneous sac, which
is well lubricated with mucus. In the Ravs a glandular
body adds its secretions to this mucus. The ovaria are
smaller than those ol osseous fishes, and the ova compara-
tively few in number. Some of the genera are viviparous,
others ovo-viviparous, and others again merely oviparous.

SHARKS.

The Sceyrunn.k or Dog-fishes, have the anal fin situated
either before or heneath or behind the second dorsal, and are
mostly spotted or coloured with lively tints. Their French
names are Kousette or Rocher. The typical genus Seyllivem
has two representatives on the British coasts, Se. canicula
and Se. cafulus, both very common, and constantly taken by
the fishers with bait at all the fishing stations round the
coast, but more plentiful among the Orkney Islands than
elsewhere. They are scarcely ever brought to market, but
the fishermen do not disdain to eat them. Their flesh is
remarkably white, but a little fibrous and dry. In the
Orkneys they are skinned, split up, cleaned, aud then
gpread out on the rocks to dry for home consumption. The
sking are used for smoothing down cabinet work. There
is no reason why the fins of these and other Sharks, s0 ex-
tensively used in China for making gelatine soups, should
not be applied to the same purpose in this country, or dried
for exportation to the East. Both the British species
exist in the Mediterranean also. Six different species fre-
quent the seas that wash the Cape of Good Hope, and there
are at least two on the coasts of Japan and China. The
only described species of Pristiurus is a Mediterranean one,
but individuals sometimes stray northwards to the British
Channel ; and one procured by Mr Couch, at Polperro in
Cornwall, is figured by Mr Yarrell under the appellation of
the “ Black-mouthed Dog-fish.” It is known at Madeira
as the “ Leitao de Mar,” but is eonzidered to be extremely
rare. The handsome Hemiscyllia are Australian, and the
Chiloseyllia belong to the Indian Archipelago and Poly-
nesia. The curious bearded Crossorhynus frequents the
seas of Japan as well as those of Australia, where it was
first dizcovered, having thus a range extending over many
parallels of latitude. Ginglymostoma has a representative
in the Indian Ocean and Red Sea, and another on the coast
of Cayenne, and Stegostoma belongs wholly to the Eastern
seas.  Stegostonia fusciata is one of the most beautiful of
the order, and has been obzerved of the length of fourteen
or fifteen feet, with a large and blunt head, and tapering
body. A few years ago one of them followed for several
hours a Liverpool East Indiaman off Madagascar. It was
elegantly transversely banded with alternate whitish and
dark brown or blackish fasciz ; and was further variegated
by ocellated spots or rings on various parts of its body,
which seemed to be about fourteen feet long.  Its head ap-
peared to be four and a half feet across, but the thickest
part of its body did not seem more than two feet in diameter.
It was accompanied by several Pilot-fish, which often swam
before and returned towards it. Several attempts were
made to catch it with large baits of fresh meat, but it never
ventured to seize one of them. The lower jaw was dis-
tinctly visible whenever it opened its mouth, into which the
accompanying fishes seemed to the spectators to enter and
to leave at pleasure. The Seylliide generally have the
parts about the nose and mouth more divided into cutaneous
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harmony with their habits as Ground Sharks. For they
require some guide to keep them from grazing against the
bottom in their rapid pursuit of their prey.

Under the appellation of true Squali (Squales propre-
ment difs), Cuvier comprehended all the remaining Sharks
except Zygena and Sguatinag, which he characterized as
distinet genera.  His genus Syualus, therefore, included the
Carcharide, Galeide, Lamnide, zﬂufmﬂ:'tfm, R !'nwfq}n!id{e,
and Seymnidee of Muller. In Mr Owen's table, the Spina-
cide, Lamnide, Ahyﬁmﬁdxﬁ and u"!r!'gffﬂﬂllffl'ﬂ‘ are Sl.,*}:ltlrﬂtml
from the Sguali of Cuvier, and the remainder of that group
are denominated, alter Miiller, Nyefitantes, which are chiefl ¥
therefore, Carcharide and Galeide. The presence of a nie-
T.it:lting membrane to the eye i5 u{‘m:mpnn'n.'ﬂ with a oreater
induration of the skeleton. This membrane, as it exists in
Graleus, is superadded to a well developed cireular palpebral
fold of the skin. A superficial membrane or conjunctiva is
reflected from the cireular evelid over the third evelid, which
iz placed on the nasal side of the orbit.  The third or nicti-
tating eyelid is raised, and the upper part of the circular one
depressed at the same time by muscular action when the
fish wishes to close the eye. In our arrangement of the ge-
nera. we have generally followed the Plagiostomen of Miller
and Henle, whose generic characters we have abridged,
not having access at present to Muller's later works.

The Carcuaripg are armed with teeth which, by their
arrangement in a linear series, make a sharp saw, each tooth
in the majority of species being alzo serrated on the edge.
The common form of the upper teeth is that of the tip of a
lancet, frequently oblique, one shoulder of the lancet being
more curved than the other. The teeth of the lower jaw
are either similar to the nupper ones, or have narrower cusps,
according to the species.  Each jaw supports several rows
of teeth, the anterior row on the edge of the jaw being
erected for use, and the posterior ones lying flat in the hollow
of the cartilage, and coming forward in succession as they
are required by the decay and loss of the front ones. No
animal possesses a more perfect incisorial apparatus than
these massive but powerfully active tyrants of the deep.
They have been known to divide the body of a man in two
at one bite, as if by the sweep of a sword, and we once had
an opportunity of observing how clean a cut a Shark’s jaws
were capable of making, A piece of salt-beef weighing
about 14 Ibs. was hanging over a ship’s stern, suspended by
a strong cord in a net of sinnet.  Sinnet is the sea term for
a flat plait of rope varns, more pliable but equally strong with
rope containing the same quantity of material, and, from its
looseness of texture, capable of stretching more, and less
easily cut. In this instance, the sinnet forming the meshes
of the net was of the wideness of two fingers’ breadth. The
beef just dipped below the surface of the water or rose above
it, as the ship’s stern rose and fell with the gentle swell of a
tropical sea. Suddenly a Shark came up from the deep, and
before the spectators could raise the beef on which a hungry
party hoped to make a dinner, the monster turned his mouth
gently upwards, and, without plunge or struggle, carried off
the beef and half the net to the depths into which he imme-
diately descended. The sinnet was cut evenly across as if
with a razor. Had it been torn by the mere weight of the
fish, the rope yarns would have hung out of unegual lengths,
and the seamen considered that on exposure to a simple
strain, the rope by which the net was suzpended would have
broken long before the net itself gave way. A Shark killed
near Marseilles, is alleged to have had the entire body of a
man and several fish in its stomach ; and one captured off
Santa Margaretta is said to have contained the carcass of a
horse. Its weight was 1500 pounds, The cartilaginous
jaws of Sharks shrink at least a third in drying, and cannot,
as they lose their moisture, be kept at full stretch without
tearing, yet specimens are not very rare in museums which
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The widest jaws its tail, exceeding that of the body. It is from the resem- Classifica-

;;‘:‘k_ usually met with are those of Carcharias, Oxyrihina, Selache, blance of this fin to the long brush of a fox, that Mr Yarrell tion—
5 and Odontaspis. ascribes the origin of its appellation of Sea-Fox, a name by Sharks.
‘=~ Ofthe GALEID.E, or Topes and Hounds, we have two Bri-  which Aristotle makes mention of it, and which has heen

tish examples, one the Galeus canis, named by the fisher-
men of different localities * Penny-dog” and “Miller's Dog,”
but more generally the “ Tope,” an appellation which Artedi
says is Cornish.  Galeocerdo arcticus is a northern species
that frequents the seas of Feroe, Teeland, and Norway ; an-
other species of the same genus inhabits the Indian Ocean.
The Mustelus levis, or vnlgaris of Miiller and Henle, is fre-
qm-nl:(rrmugll on the British coast. Its flat |m\'£.‘l11fnt-|i|ie
teeth indicate crustaceans as its chiel food, which they are
adapted for erushing. It gives less trouble to the fishermen
than the other Ground Sharks, which are constantly taking
hiz bait or driving away the fishes he is desirous of catching.
Its rich diet improves the quality of its flesh, which is con-
sidered in the Orkneys to be more delicate than that of the
Sea-dogs or Seyllii.

Laeine.  OF this family the Lamna cornubica, so well
known un the southern coast of England, and the only mem-
ber of its own genus, i5 an !:..\;:1“1'1-1{'. It is, from its size and its
dentition, the most formidable of the Sharks of common oc-
currence in the English Channel.  One canght in 1834, off
the coast of Caithness, and now in the College Museum of
Edinburgh, measured eight and a half feet in length and
four feet eight inches in circumference. Its teeth are
upwards of an inch in length, flatly compressed, thin-edged,
but not serrated ; in outline each tooth is triangular, and
the older teeth have one toothlet sometimes at the base on
each side. In the upper jaw, the tooth which follows the
first two is smaller than them or than the one which succeeds
it.  In Ouyrhine the teeth near the symphysis are long and
strong, like spike-nails, tapering to a point and slightly
curved ; anteriorly they are flat, and posteriorly convex.
They are the most formidable-looking teeth that any of the
existing Sharks possess, but are caleulated rather for holding
and tearing their victims than for sawing or cutting. Selache
mazxima is a northern species that frequents the Greenland
and Spitzbergen seas, and descends in the summer to the
coasts of New Jersey on the American side, and to the
British Channel on the European side of the Atlantic. The
teeth are comparatively small, and the habits of the fish, as
far as known, are not remarkable for rapacity. In the
numerous instances in which it has been captured on the
coast of Scotland, nothing has ever been found in its stomach
bt ﬁ'agmunhi of sea-weed.  Itattainsa lsrge BIZE, gru-wing
to thirty-six feet or more, but it is indolent and not very
sensible to slight wounds. It is often seen lying on the
surface of the water with its dorsal fin raised in the air,
whence it has obtained the names of Sail-fish, Sun-fish, and
Basking Shark. While thus reposing, it may be easily
approached by a boat and harpooned. It enters the bays
on the northern shores of Great Britain in the months of
June and July, sometimes in numbers but more commonly
in pairs, and retires on the approach of cold weather. It
is a profitable capture, since eight barrels of fine oil have
been procured from the liver of a full-grown fish. Sir
Everard Home deseribed much of the anatomy of this fish,
with the help of Mr Clift who was the operator, but Sir
Everard was mistaken when he referred the supposed Sea-
gnake, driven on shore in the Clrkn[:_\':t in 1808, to be this
gpecies. The enormous length of the Orkney animal, the
smallness of its head and of the adjoining vertebrze, still pre-
served in the Museum of Edinburgh University, prove it to
have been some great cartilaginous fish vet to be made pro-
perly known to naturalists.  The parts that were saved were
described by Dr Barclay in the Transactions of the Werne-
rian Society.

The Alopecias vulpes is distinguished from the rest of
the sub-order by the extreme length of the upper lobe of

handed down to us by Elian and Pliny. It generally re-
ceives the name of * Thresher” from seamen, on account
of its attacking the whale, and striking it violent blows with
it tail. Mr Yarrell (i., p. 144) gives a lively account of a
combat of this kind, in which a party of Threshers, assisted
by a Sword-fish, had nearly mastered a whale when the ob-
server lost sight of them. The species attains the length
of at least filteen feet; but its jaws are not constructed for
swallowing a prey equal in bulk to that which a Carcharias
of equal length would ingulf.

Cestractoxs. This family contains only two species, and
perhaps only one, for the difference between the Cestracion
zebra of Japan and the Cestracion Phillipi of the Australian
seas, hitherto ascertained, are chiefly those of patterns of
colour, which are certainly very dissimilar in fishes taken in
the two localities, Miuller and Henle considered them to be
mere varieties of one species, and it is to be wished that
some competent ichthyologist who has an opportunity of
seeing recent specimens from both places, would stricﬂﬁ
compare one with the other. The genus is one of muc
interest to geologists, as the fossil teeth of Cestracions are
of older date than those of any other existing genus of
fishes. The Cestracion received the name of the ** Nurse”
in Australia, and the Chinese call it * Cat-Shark” or
“ Kitten-Shark.” Specimens of the young are often found
in the Canton insect-boxes.

Heranchus griseus, one of the Notidanide, inhabits the
Mediterranean Sea, but occasionally strays to the English
shores. The British Museum possesses one taken off the
Isle of Wight.

The Acanthias vulgaris, the spined Dog-fish, is another
of the Sharks that is confined to no one district of the ocean.
It iz found on both sides of the Atlantic, N. and 8,
in the Mediterranean, and in the South seas. It is very
common in the British seas; and, according to Mr Couch,
as quoted by Yarrell, sometimes occurs in almost incredible
numbers, 20,000 having been taken in a sean, at one time,
on the coast of Cornwall. It does much injury to the
fishermen by cutting their lines and carrying off their hooks.

The Hammer-headed Sharks, Zygeene or Sphyrne, are
very plentiful in the Bight of Benin, and are considered to
be more blindly voracious than others, and therefore more
dangerous. They may be often seen ascending from the
clear blue depths of the ocean like a great cloud. The ex-
traordinarily elongated orbits are flexible in the early stage
of the fish’s development, and in the feetus are doubled in
upon themselves, so that the head occupies less than half
the space it would otherwise do; neither does the head
attain its final shape till the fish is grown to a considerable
size. These faetal specimens, from their convenient size, of
a foot in length or so, are the most common in museums,
and have given rise to some misapprehension respecting
the true shape of the head of the adult fish; and as the
transverse distance between the eyes becomes proportionally
areater with the age of the fish, several nominal species
have been introduced into our lists. M. Valenciennes
( Mem. du Mus.ix.), in a dissertation on this genus, has given
the forms of the heads of several; and in the Supplement to
Mr Yarrell's British Fishes, an outline of the head of a young
specimen of Sphyrna Blochii, copied from M. Valenciennes,
and one of an older fish captured by Dr Cantor, are ]J]:li.‘ed
side by side, and show well the remarkable change of form
which age p\mduu{-s., for ﬁ}!ﬂr. Blockii and :"ﬁ'ﬁ\{‘fps are the
same species. A female Sph. Zygena, measuring nearly
cleven feet, examined by the active naturalist just named
at Penang, contained thirty-seven living young.  This
species is almost cosmopolitan, having been taken in the
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Classifica- English Channel, or both sides of the Atlantic, in the Medi-

terranean, Bay of Bengal, Indian Archipelago, and seas of
Australia, China, and Japan. We have transferred the
family of Zygenidee, from its place after the Carcharide in
Miiller and Henle's Plagiostomen, to the neighbourhood of
the Syuatinide, where it stands in Owen's table.

Orper XI.—PLAGIOSTOMI.

Endo-skeleton cartilaginous or partially ossified; exo-skelaton
placoid. Gills with five or more apertures. No swim-bladder.
Seapular arch detached from the head. Ventrals abdomioal; in-
testine with spiral valve. Copula gandene.

Hup-0RpER [—S0UALI.

Fiagiostomi, with lateral gill-openings. Free supplementary
eyelids; ineomplets scapular arch ; and no naso-pectoral cartilage.

ANALYTICAL TABLE OF THE S@UALI (Dum.)

Pectorals not notehed,
Head short, obtuse ; teeth tricuspid ; pill-open- E
ings over pectorals .. Pg!p } SeYLLITM.
Spount-holes none.
Forehead abnormal, wide, eves laterally stilted,,. AVaENA.
Forehead of the wsual squaloid form.
Gill-openings before the pectorals............... LAMNA.
Gill-openings over the pectorals. .o, UARCHARLAS.
Spout-holes present.
Teath servated, denticulated.

Dorsals tWou e wnersass sannss A A e GALETS.
BT R T e S S A = NOTIDAKUS.
Teath stot dentiewlated,
Teeth flat.
Anal distinet.
Daorsal pointed ......ocommmmmenmsninnnees MusTELDS.
Dorsal rounded ...................... et CESTRACION.

Anal wanting ; dorsals with spines.........BPINAX.
Teeth not fat,
Teeth trenchant.

Dorsals with Spines,......cccccmiianeesas CENTRINA.
Diorsals withoot spines .........ococinneens SCYMNUS,
Teeth eonieal, pointed, Very RUMEFOUS. ... ... SELACHE.
Peetorals notehed in front, afording space for the gill-

Rl o el il = 5t ey et o } SQUATINA.

(A.) Sharks, with an anal fin, and the dorsals far back ; the
Jiret being belind the ventrals,

Fasiny L—SCYLLIIDUE,

Seyliia, Mijll. and Henle, Spout-holes. No nictitating mem-
brane. Five gill-openings, the last one over the base of the pec-
toral fin, A furrow at the corner of the mouth; an upper and
under labial cartilage. Teeth with a pointed medial cusp, and
four or five radical toothleta on either side. Caudal longitudinally
extended, troneated or rounded at the end, with or without a trace
of an under lobe, but having a notch on the under side near the
end; nocawdal pit; oviparous, Eggs resembling those of a Skate;
intestinal valve spiral.

GeExus I Bevinavsm, Mdll, and Henle, First dorsal between
the ventrals and anal; the second between the anal and caundal,
Bpout-holes elose behind the eyes. Gill-openings cquidistant, the
Iast pair over the pectoral. Snout short, blunt; nostril near the
mouth, connected with it by a furrow, and having a valve, Der-
mal gssicles or scales tricuspid.  Eleven species.

Gexus 1I. Pristivros, Bonap.  Seyilia, but with an elongated
snont. Upper edge of the caudal serrated by n row of flat spine-
lets; a track of an under caudal lobe ; secomd dorsal over the end
of the anal. Eggs smooth as in Seyllinm. One species,

Gexus LII. HEmiseyLLius, Mill, and Henle. Nostrils reach-
ing to within the mouth; nasal flaps distinct, outer one large,
inner one with a barbel, Spout-holes large, longitndinal under the
hinder half of the eyes. Gill-openings as in Scyllivm, Both dorsals
behind the ventrals and before the anal, which latter is close to the
;ludal; eaudul notehed, without an under lobe. Two species, vida

g. 11.

Gexrs IV, CmirosoyLnios, Mill.and Henle., A broad cuta-
neous under lip, with a transverse furrow behind it ; the elongated
under fold at the corner of the mouth attached in the middle. Teoth
pointed, with one or two radical toothlets on each side. Spout-
holes longitudinal, close behind the eyes. Fourth and fifth gill-
openings close together. Dorsals placed as in Hemiseyllivm, Six
species,

Gexvs V. CrossoruiNgs, Mill.and Henle. Month large,
nearer the end of the snout than in most Sharks. Head broad and
flat ; many cutaneous tags about the nasal flaps and sides of the
head. Teeth trilobate. Spout-holes unusually long, beneath and
somewhnt behind the eyes. Gill-openings equidistant, decreasing
in size from first to the last, which is over the pectoral. Dorsals
between the ventrals and anal, the latter close to the candal. One
Bpecies.

Genvs VI. CixonysmosToma, Mill, and Henle. {Nebrius, Ridpp.)
Snoat blunt; a long barbel from the innmer side of the nostrils;
eorner fold of the mouth divided by a deep tranaverse furrow, the
under portion subdivided by a longitudinal furrew. Teeth very
numerous, in ten successive rows, each having a simple rhomboidal
bage, a conical mesial point, and from two to four toothlets on each
side. Fifth gill-opening almost concealed within the fourth, Spout-
holes very small, directly behind the syes. First dorsal over the ven-
trals ; eaudal very long, having a rudimentary under lobe ; pectorals
long. Two species,

GExvz VII. SteEcostosma, Mill. and Henle. Mouth small,
quite transverse. Tecth small, tripartite. The skin between the nasal
flaps wider than the flaps, and forming an outer upper lip. A stout
barbel, formed l:-:,- i ]rrﬂl;}hguli:}“ of ench nasal Aap. Corner folds
of the mouth short, with deep pits. Hend depressed and rounded,
Spout-holes perpendicnlar slits behind the eyes.  Fifth gill-open-
ing concealed within the fourth ; the last three over the pectoral §
candal very long, almost of even height throughout, and notched
as usual towards the end. One specics.

(B.) Sharks, with two dorsalz and an anal ; the first dorsal
over the space between the pectorals and ventrals,
nictitating membrane. No .ﬂli:uu:-hafﬂs; the Last two
gill-openings over the pectoral.

Famiry IL—CARCHARIDE.

Carcharie, Mill. and Henle. Nostrils generally small, with a
three-sided flap on their upper border.  Pupil perpendicularly
oval. Mouth boldly convex, with a small corner fold. Teethcom-
pressed, triangular, with an entire or serrated cutting edge.  Caw-
dal always with ashort under lobe, and a notch below near the end
of the upper loba, A pit nbove and below at the base of the tail.
Intestinal valve rolled longitudinally, not spirally. Scales small.
Skin smoothish.

GeExpa [, Carenanias, Mill, and Henle. Nostrils midway be-
tween the mouth and end of the depressed snout, Labial earti-
lages small or wanting. Yelk-bag connected with a kind of uterine
placenta ; oviduct smaoth or villous.

Bub-Genus I Scoliodon. A mesial tooth in the upper jaw, none
in the lower one ; cutting edges of the teeth entire, not serrated.
Second dorsal over the anal or its hinder end.  Tail-pits distinet.
Upper and lower caudal lobes equal,  Scales small, three-keeled.
Oviduet ¥illons. Three species.

Sub-Genuz 1. Fhysodon. Teeth like those of Seoliodom, but
thicker and larger, and thers are two small teeth on the mandible,
opposed to the single mesial upper tooth, First back fin close be-
fore the ventrals, the second over the anal. One species.

Bub-Genus JII. Aprion, Teeth not serrated ; upper teeth straight
or slightly inclined outwards; under ones straight, with a small
point on o broader base. Three species,

Sub-Genus TV, Hypoprion. Base of the upper tecth strongly ser-
rated or jagged on one or both sides ; their cosps smooth ; no ser-
raturcs on the bases or points of the lower tecth. Two species.

Sub-fenuz V. Prionodon, Tecth in one or both jaws finely ser-
rated, oblique or straight, three-sided, or with a small cusp on &
broad base; generally a solitary mesial under tooth. Oviduct
smooth, Twenty species.

Gexus [[. Prioxonox, Mill. and Henle. ({Leptocarias, Smith.)
Nazal flap broad or prolonged into n barbal. Orbits longitudinal.
Corner folds of the mouth very small. Teeth of Seyllia, small and
numerons, alike in both jaws, Heeond dorsal and anal opposite, or
nearly so. Caudal as in Carcharias, or as in those Seplliida, in which
the under lobe is scarcely perceptible. Scales from three to seven
keeled, Two species.

(C.) Sharks, with two dorsals and an anal; first dorsal
betweein the peetorals and ventrals, A nictitating meén-
brane. Spouwt-holes. The last two gill-openings over
the pectoral,

Faminy IIL.—GALEIDE.

Graled, Migll. and Henle. Nostrils, orbits, mouth, and its corner
folds 08 in the Carcharide, but with small labinl eartilages. Spout-
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holes amall, elongated or round. Teeth alike in both jaws, ecom-
pressed, with cutting edges, and a cusp pointing obliquely out-
wards ; edges smooth, or serrated on the outside or on both sides,
Upper eaudal lobs with one or two notches near its end, Tail-pits
absent or present. Intestinal valve spiral, or rolled lengthways.
Benles emall, three-keeled, with s medial cusp.

Gexus . Gavevs, Cov. Spout-holes longish, half the length
of the orbita behind the eyes; pupil round above, angular below,
Teeth smooth on the inner edge, serrated on the outer one; cosp
smooth, upright ; mesial teeth straight, jagged at the base on both
#ides, and as large as the others. No tail-pits. A notch on the
upper caudal lobe. Intestinal valve spiral. Two species.

Gexvs 1. Gateocerpo, Mill, and Henle, Spou.t-holen YEry
small, half the length of the orbits behind the eyes; pupils as in
Galens.  Corner-pits of the mouth and Inbial cartilages indistinet.
Teeth denticulated on both edges; outer edge prolonged in form
of a coarsely jagged base ; a single mesial tooth on both jaws, with
the point turned to a side. Upper caudal lobe long and pointed ;
two notches on the under eandal border, one of them at the end of
the spine, A tail-pit above and below. Gut-valve rolled length-
ways. Two species.

Gexvs 1 Loxonox, Mill. and Henle, Puopil reund. Testh
alike in both jaws, oblique-edged, not serrated, basal projection on
the outside also entire ; a mesial tooth in the upper jaw, none in
the lower one. Spout-holes small, close behind the eyes. Tail.pits
above and below. A single noteh in the upper candal lobe. One
species,

Gexvs IV. Toarasgornixvs, Valene. Pupil perpendicularly
oval. Nasal flap very short. Testh triangular, without a serrated
basal ledge. Spout-holes pretty large. Tail-fin as in Carcharios,
with a ﬁih”'ﬁ noteh - tt.i.'-Pi.l.un'l:grl:. and below mng.pi:ug.us. Intes-
tinal valve rolled lengthways. Two species.

Gexus V. Triagis, Mall. and Henle. Head flat, blunt, XNaszal
flap broad, moderately long ; large pits at the corners of the mouth.
Lahial cartilages. Spout-holes of mediom size. Teeth and fing as in
Seypllia. Under caudal lobe indistinet. Tail-pits wanting. Scales
three-keeled and three=pronged, One species.

Gexvs VI MusTeLus, Artedi, Large spout-holes. Long orbits.
Nictitating membrane puffed out from the under eyelid. Tecth
pavement-like, flat, withoot cusp or cutting edge, resembling those
of the Rays. Labial cartilages at the corners of the mouth, and alzo
deep pits. Nostril bordered above by a three-sided cutaneous lobe
with a rounded tip and a short blunt lobule on the outside. First
dorsal mearly in the middle between the pectorals and ventrals ;
caudal short. Tail-pits indistinet. Intestinal valve spiral. One
species,

(D) Shorks, with two dorsals and an anal ; the dﬁrs: dor-
sal over the space between the pectorals and ventrals,
Spout-holez, but no nictitating membrane.

Faminy IV.— LAMNID.E.

Lamx g, Mill. and Henla. Gill-openings large, all anterior to
the pectorals. Second dorsal and anal roundish, of equal size, and
opposita to one another. Tail-pits evident, Caudal crescentic.
T‘a..il lkel‘.'led on the sides. Spout-holes very small. Intestinal valve
spiral.

GesUS [ Lamsa, Cuv. Soout a pointed three-sided pyramid ;
nasal flap short, three-sided. Spont-holes very small, far behind
the eyes. Teeth compressed, not serrated, triangular, with an acute
basal toothlet on each side of the older ones ; surfuce of the base that
rests on the jaw deeply concave ; in place of mesial teeth, a vacant
space above and below. Skin smooth., Scales very small. One
specied,

GENUs I OXvyREINA, Aguu. Bnout, spout-holes, and fins of
Lamna. Teeth very thick, narrow and long, nail-shaped, curved,
without basal toothlets; each tooth flat before, convex behind, di-
minishing rapidly in size towards the eorner of the mouth, and
doulble rooted with a deep notch between the rootz; & vacant me-
dial space on both jaws, and the third tooth of the upper jaw smaller
than its neighbours. Three Bpicies,

Gexus 111, Cancraropox, Mill. and Henle. Snout, position
of fins and spout-holes, as in Quoyrbing., Teeth of Carcharias, but
straight, equilnteral, and without a basal ledge ; no mesinl tooth ;
the third upper tooth is a little smaller than the adjoining ones.
Une =pecies.

Gexvs 1V. SBELacue, Cuv. Snout short, blunt ; spiracles small.
Gill-openings very large, nearly meeting on the throat, Teeth very
small and numerous, conical, without toothlets or lateral notches,
curved backwards,  Seales small, with radiating curved points, so
that the skin feels rough to the finger drawn over it in any dirce-
tion. One epecies. S, marima.

Gexvs V., ODoxNTAsSPIS, Agass, (Triglochis, Mill. and Henle.)
Gill-openings lnrge, wholly before the pectorals. Spout-holes very
small. Transverse folds on the throat ; a stout triangular Sap above
the nostril ; no upper corner fold to the mouth, SBecond dorsal
and anal large ; upper caudal lobe elongated as in Carcharias.
Twil-pits indistinct or wanting. Fore teeth very long, conical, sim-
ple, or with one or more very sharp basal toothlets; towards the
corners of the mouth the upper tecth are more incisorial and dimi-
nish rapidly in size ; the under teeth are gimilar in form ; roots of
the tooth divided into iwo branches by a middle hollow. Second
dorsal over the space between the ventrals and anal. Scales three-
keeled, the keels ending in sharp points. Two species,

Faminy V.—ALOPECIIDE, Mill. and Henle.

Znout short and conical ; spout-holes very small ; nostrils small
with a short superior flap; noe labial cartilages. Gill-openings
small ns in Carcharios ; the last one over the pectoral. Teeth com-
pressed, not serrated on their cutting cdges, alike in both jaws; no
tooth on the mesial line ; a smooth crescentic fold of skin behind
the upper teath. Second dorsal opposite to the anal, very smull ;
peciorals faleate ; upper caudal lobe very long, with a pit at its
root.  Scales small, three-pronged.  Intestinal valve spiral.

GENUS . ALOPECIAS, Mill. and Henle. (Alopias, Hafin.) Teeth
having theoutline of asharp isosceles trinngle in both jaws. Upper
lobe of the tail as long as the body. One species, d. valpes.

FaMmiry VI.—CESTRACIONTIDUE.

CesTRACIONTES, Mill, and Henle. Mouth at the fore end of
the snout. Noestrils slit to within the mouth. Spout-holes distinetly
visible, rather behind the eye. Gill-openings small, the last ono
above the pectorals; a spine forming the front of each dorsal.
Tail short; its upper lobe notched underneath. Pavement-like
testh in rounded oblique serolls, like the spines of some univalves,

GENUS I, CEsTRACION, Cuv. Caudal wide, and strongly notched
below. Two species, Pacific Ocean, from Japan to Australia,

Famivy VIL—RHINODONTIDE, Mill. and Henle.

Ruixobostes, Mull. and Henle. Head flat. Mouth and nos-
trils at its extremity ; nasal flap triangular. Teeth extremely small,
and very namerous, card-like, conical. Spouat-holes very small,
Gill-openings diminishing in size as they recede from the head ;
the last one above the pectoral. Caudal crescentic, its upper lobe
not notched.  Lateral keels on the keel and pits.  Intestinal valve
spiral,

Gexvs I Ruixopox, SBmith.  One species,

(E.) Sharks, with one anal and only one dorsal.

Faminy VIIL—NOTIDANIDUE, Miill. and Henle.

Galei, without a first dorsal. Upper corner-fold of the mouth
very large, under one small; no nictitating membrane. Spout-
holes vertical, small. 8ix or seven gill-openings decreasing graodu-
ally in size, all before the pectorals. A mesial upper tooth; to-
wards the corners of the mouth the teeth are low and flat ; the others
are triangular above, serrated below, the foremost ones crowded
and ¢urved. A small inferior candal lobe, obliquely truncated and
notched at the end. No tail-pits. Intestinal valve spiral.

GExvs [. HEXaxcnus, Rafin, Six gill-openings. (One species.

Gexvs II. Herrawcnus, Rafin. Seven gill-openings. Two

gpacies.

(F.) Sharks, with spout-holes. Two dorsals ; no anal; no
nictitating membrane. Five gill-opentngs, all l.wftrrﬂ
the pectorals.  Intestinal valve spiral.

FamiLy IX.—SPINACIDUE, Mull. and Henle.

Each dorgal fronted by a spine,

GeNvs [ AcantHIss, Bonap. Head flat. Large pits at the
corner of the mouth, Two labisl cartilages, Mouth very flatly
arched. Spout.holes large, behind and rather above the eyes, with
a thick border springing from their fore edges ; orbits long. Teeth
on both jaws incisorial, the edge almost horizontal, with the point
directed luterally, snd the base kecled interiorly., First dorsal
over the space between the pectorals and ventrals ; second dorsal
between the ventrals and cawdsl ; upper caudal lobe the bigger
one. An upper tail-pit in some. Male claspers tipped by 8 move-
able spine. Seales heartsshaped, with a middle cusp and one or
more keels. Four species.
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Gexus II. 8piNax, Bonap, Head arched. Snout blunt; nos-
trils at the extremity of the snout. Folds at the corner of the
mouth very large, naked ; under one encireling the under lip and
uniting with ita fellow ; a labial cartilage at the upper corncr of
the mouth. Unpder teeth as in Aeanthias, but without keel and
basal apophysis ; upper teeth as in Scyllium, but with a longer,
straight, conical, mesiol cusp, and two pointed lateral toothlets on
each gide. No tail-pits, Claspers not furnished with a prickle.
Curved hairs in place of scales. One species,

Gexus III. CENTRINA, Cuv.  Snout short, thick, and flat, with
the nostrils near its edge; nasal flap quadrilateral. Fold at the
corner of the mouth naked, blending on the mesial line with the rest
of the integument, SEpout-holes very large, behind and somewhat
above the eyes, vertical, and crescentic, with a single flap. Upper
teeth elender, conieal, steaight, and feebly incisorial, connected
with the integument of the front of the jaw, and notched in the
middle of their base ; under teeth very nearly straight, broader
and flatter than the upper ones, keenly eatting, sub-equilateral
and finely serrated, with their bases nearly quadrangular ; mesial
tooth single, perfectly equilaternl. Dorsal spines enveloped in
gkin to their points; no under candal lobe and no notch. Male
claspers soft, spineless. Scules consisting of an wpright cusp on &
quadrangular base, One species,

GENDS [V. CexTrRoPHORDS, Mill. and Henle. Toad flat. Noe-
trils near the end of the snout. Folds at the corner of the mouth
naked, large, and deep, with a slit running backwards from them.
Spout-holes behind and above the eyes, furnished with a flap,
Fourth and fifth gill-openings near each other. Teeth of the under
Jaw as in dcanthias, and either serrated or entire; their roots o
middls upright keal with a tranverse axterior lobe : upper teeth
straight, equilateral with quadrangular bases traversed by two
crossing keels, no denticulations, no aecessary prongs or toothlets ;
no mesinl tooth. No tail-pits, Male claspers with an exterior
prickle near their tips, Two species,

GExus V. CexTRoscVLLIOM, Mull. and Henle, Upper and under
teeth similar, straight, pointed with one or two lateral CUSPE Or
toothlets, as in Seyllium. Distinguished from Spicae by the teeth
being alike in both jaws. Scales pointed, with a stellate base, One
Ipecies,

Fammny X.—SCYMNIDUE, Miill, and Henla.

Seymnd, Miill, and Henle. Dorsal fins without spines. Upper
teeth pointed ; lower ones trenchant, not denticulated. No tail-pits.

Gexos I SBcymsus, Cuv. Head either flat, or compressed on
the sides. Spout-holes far bebind the eyes, Teeth of the upper jaw
upright, curved ; under teeth broader, with an upright or an in-
clined edge. Gill-openings small. No tail-pits,

Sub-Gonus I Scymnus, with lancet-shaped under teeth, convex
anteriorly, sharp on the sides, rising from n high base ; the me-
sial tooth below as large as the others, and a bilobed root longer
than the cusp; upper teeth standing straight forwarde, with their
sides inclined outwards. Claspers without n prickle. Two species.

Seub-Genus I, Lomargus, Mill, and Henle. Upper testh small,
longer than wide, conical, faebly incisorial, without serratures ; an
upright anterior keel, and a notched base ; under teeth Lroader
and longer, with & recumbent edge ns in Acanihias, no sereatures ;
and a long flat root, concave lengthways, and keeled perpendicu-
larly anteriorly. Male claspers with a prickle. Three species,

GExvs II. Kemixorninus, Blain, Goniodus, Apase. Head flat;
corper-pits of the mouth widely apart. Teeth broad and low, with
a mearly horizontal edge; on the lateral edge, from one to three
small cusps or toothlets ; a space at the symphysis of the under
Jaw, with a very small mesial tooth in its centre. First dorsal over
the ventrals ; no under eaudal lobe, Gill-openings not wide, all
before the pectorals. One species,

Gexus L1 Pristiornorvs, Mill. and Henle, Separated from
Pristis by the want of a naso-pectoral cartilage, the posterior wall
of the nose being in this genus formed by the skull itself. Snout
greatly elongated, beset on both sides with spines, attached to the
ekinonly. A long barbel from the under surface of the snout,
Mouth transverse, Teeth pavement-like, with a short mesial cusp,
as in the male rays. First dorsal over the space between the pre-
torals and ventrals. Side of the snout keeled. Fourth and fifth
gill-openings approximating. Two species.

Fasminy XL—BQUATINID.E,

Fquatines, Mill. and Henle. Body flat above and below. Mouth
at the extremity of the snout. Eyes on the dorsal aspect. Spouts
holes large, behind the eyes. Pectorals large, their expanded roots
interposing between the head and body, but divided from them by
a furrow, in which are situsted the closely approximated gill-
openings,
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Gexve [. Squating, Dum. Both dorsals on the iail, which is (assifiea-

keeled on the sides.  Male claspers small and weak,

Heales coni-

tion—

enl, with a terminal point. Teeth conieal, irregular, with inter- ®harks.

Twao species,

SpacEs,

(G.) Sharks, similar to those of division B, in having a nic-
titating membrane and no spout-holes, and in the o=
gition of the spineless dorsals | but with a lateral cxten-
sion of the skull at the orbits, which is greatest in the
adults,

Fauminy XIL—ZYG ENID.E.

Sharks, head flat, with the orbits largely extendad latterly, and
the enout truncated, or hammer-headed ; a form of head not found
in any other group of fishes,

Gexvs 1. EvoeNE, Cuv. (Sphyrna, Rafin.) Sphyrnias nnd
Sphyrna, Rafin. Front of the head transverse to the ends of the
lateral orbital extensions of the skull. Nostrils on the front
border ; nasal Aap small, triangular on the inner edge of the nos-
tril. Labial carcilages small. Teeth alike above and below, being

a compressed pyenmid, with an entire or serrated exterior basal
ledge ; & mesial tooth in both jaws. First dorsal near the pectorals;
Distinet tail-pitz. Ovidoet villous ;
Four species,

second one over the anal.
yelk-bag connected to the sides of the ovisac,

.

Fig. 136.
Head of Raia Lemprieri.
RAYS.

This sub-order, familiarly known by the name of Skates,
has for the general character of its form the extreme depres-

Fig. 197.
Urolophits ephippiatus, Aostralin.

sion of its body, and the lateral expansion of the pectoral

!
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fins forming a discoid or subrhomboidal body, with an ap-
pended tail, which in the Rhinobatide is fleshy and taper-
ing, and in the Raiide, Trygonide, and some other groups,
is {;:lrﬁlagi:nuus and slender, and sometimes Elnll;_‘_‘ulcﬂ like
the thong of a whip. In some a narrow lancet-shaped spine
placed erect on the dorsal surface of this whip-like tail, with
its cutting edges turned sideways, proves a dangerous offen-
sive weapon, which the fish can use with great effect. The
cartilaginous scapular arch is complete on the ventral sur-
face, and running forwards at some distance, laterally from
the skull in a crescentic tapering point. gives support to
the long, jointed cartilaginous rays of the pectoral.  In the
space between the hinder horns of the scapulo-coracoid
cartilages laterally, and the pelvie cartilages behind, lie the
abdominal viscera; while the branchial apparatus and vaseular
centres oceupy the posterior part of the spaces between the
anterior cornua of the scapular arch and the narrow skull.
On looking at the skeleton of a Skate, it will be seen that
the skull is u}:np.;n‘al_h‘l:]}' narrow ; that the {:.'lrtiluges sup-
porting the branchial apparatus stand out like wings behind,
and those on which the eyes are placed also project laterally,
w::lt:tlj.f like the :|=-m|1|im'ul orhits of the z‘;ryrﬂ.m, bt that
this lateral prominence iz concealed in the entire Skate by
being inclosed between the points of the pectorals.  Ante-
rinr'l}r H‘u: skull i= L‘ml]p]ul‘.!:d ]I}' o L'l.EJI,'I'iIIg L‘:irl:':i.'lg[: “'IHIH.E:
tip supports the end of the snout. In the Torpedinide, a
cellular ;.'ﬂ\".miq.: Emtll'r}' fills up the wide spaces between
the skull cartilages and the front horns of the pectorals.
Recently a homologous apparatus, but much smaller and
merely rudimentary, has been discovered in the ordinary
Skates—an indication seemingly of a general plan of struc-
ture in the members of the group, irrespective of function,
which it has pleased the Great Architect of the Universe
to give.

Except in the genera Anacanthus, Adtobates, and Mylio-
bertes, we are not aware of any species of Hay that is com-
mon to both the Atlantic and Pacific districts of the ocean,
but several exist both in the Mediterranean and North seas.
Anacanthus africanws has been taken both in the Red Sea
and in the Gulf of Guinea. MWylinbates Niewhofii exists in
the Mediterranean, and in the Indian and Australian seas,
and Aétobates narinari frequents the coasts of Brazil, as
well as the Red Sea and the Indian Ocean.  Of the range
of species, however, we are not prepared to speak with con-
fidence. What is at present known on the subject rests
c}.i{'ﬁ_\' (Rl S|'I~EC'I1'IH?I'|5 il] lhl_\ ]:.ll-rﬂlll."ﬂ.l] IMUu=EENms, L'K:In]i.l'lﬁ_"[l
by Miller and Henle, whose work on the FPlagiostomi is
the only one professing to include all the known species.
The great advances that ichthyology has made since the
publication of that work, and the attention now paid to ana-
tomical structure in the definitions of species, will enable
future ichthyologists to enter on the inquiry of distribution
of species with great advantages. The Rays found on the
Biritish coasts are Ibm.r:‘-rfn mearmorata, and 1. nobiliana, of
only occasional occurrence, and much more abundant in
the Mediterranean ; Kaia *.rrrihr.n'.r;, I n:'.’m'ﬂj'r:, Iid :rmﬁm‘a,
R, batis, K. marginata, I, jullonica, K. ocyrhyncha, K.
micrecellata, . intermedia, R, lintea, and B. acus; Cepha-
foptera Giorna, Myliobatis aguila, and Trygor pastinacea,
Some of these are of daily occurrence in our markets, as
the ft. batis, Blue or Grey Skate, Tinker or True Skate.
The I D.rf;r.’l‘fntﬁﬂ [L.}, or smeralelo [:Y:irr. ]",.:i. 2"“],
Homelyn, Spotted Ray, or Sand Ray, is stated by Mr
Yarrell to be one of the two commonest Skates bronglit to
the London market; the other being the R, eluvata,
Thornback, Young Maidens, or Maiden Skate. Unlike
most fish, the Skate improves by keeping several days, being
hard and tough when cooked =oon after it is caught. It is
one of the fish that the fishmongers are in the habit of
crimping. Figure 7, p. 123, vepresents the Raia Lemprieri,
an Australian Skate, which somewhat resembles the Ho-

melyn of our own coasts in general form, and fig. 136 shows Classifiea-

the under surface of its head.

Some of the Cephalapteride attain an enormous size.
One mentioned by Risso, taken off Messina, weighed 1250
Ibs. ; the male is usually the smallest.  OF a pair spoken of
by this author, the female was first taken, and the male re-
mained hovering about the boat for three days, and was
afterwards found floating dead on the surface. But the
size here spoken of is greatly surpassed by other fishes of
this order, which have been but imperfectly described, such
as the Rain Banksii of Lacépéde, referred with doubt to
the genus Cleratoptera by Miiller and Henle. A fish of this
kind taken at Barbadoes required seven yoke of oxen to
draw it. A sketeh of another, which was said to be 20 feet
long, was sent to Lacépéde; and Levaillant, in his second
voyage to Africa, speaks of one which swam round the ves-
sel, and appeared to be about 25 feet long and 30 wide.
Sonnini also mentions one which seemed to him to be longer
and wider than the ship in which he was zailing.

The Torpedinide all possess electric organs, and it is the
space occupied by these batteries that gives the round or
truncated outline to the fore part of the fish. The batteries
lie one on each side of the head, bounded behind by the sca-
pular arch, and laterally by the anterior creseentic tips of the
pectoral fins, They consist of a congeries of vertical prisms,
whose ends are in contact with the integuments above and
below 3 and each prism is subdivided by delicate transverse
septa, forming cells which contain a fluid, and are lined
within |}3.' an l.:pith{*liuul{l!'mm][rah:ll cnr}m&clf:s. Between
this epithelium and the transverse plates and walls of the
prism, there is a layer of tissue, on which the extreme
twigs of the nerves and vessels ramify. Hunter counted
470 prisms in each battery of the Torpedo galvani, and de-
monstrated the enormous supply of nervous matter which
they receive. Each organ receives one branch of the tri-
ceminal nerve, and four branches of the vagal nerve, the
tormer and the three anterior branches of the latter being
each as thick as the spinal chord. The fish gives the elec-
tric shock voluntarily, when excited to do so in self-defence,
or when roused to kill its prey; but to receive the shock
the ohject must complete the galvanie circuit by communi-
cating with the Torpedo at two distinct points, either di-
n:q:t'l:,' or thmuHh the medium of some conducting hﬂli}‘.
The shock received on handling the fish iz deseribed as too
strong to be willingly encountered a second time, and it is
said that a painful sensation may be produced by a discharge
conveyed through the medium of a stream of water.

Sop-Orper 1L—RALE.

Plagiostomi, with flat bodies, spout-holes, Five slit-like gill-
apenings on the ventral aspect before the ventrals and under the
pectorals. Eyes and spout-holes on the dorsal aspect. A complete
seapular arch., Naso-pectoral cartilages. No eyelid, or an adnate
upper ong only.

ANALYTICAL TABLE OF THE RALE (Dum.)

TLail long, and
\'ur}' thick at the root.
Snont prolonged,
et Iaterally with teeth..................PRISTIA
With even, thin, smooth edges..... ... RHINOBATES.
Snoud rounded, smooth......ocoieeeieine e RHINA
Hlender
Dorsals twoe, candal ; disk rhomboidal....... RATA,
Torsal ll‘lt;.l!t or uu’m!in:i’.
Eyes on the dorsal aspect.
Teeth small ; tacl spiniferous.. . ... CTryoos,
Teerh broad, fat, grinders.........MYLIOBATES,
Fiyes luteral; head truncated, horned. CEPHALOPTERUS
Toxil short ; body smooth ; electric organs wisible..... . TORPEDO.

tion—
Itaya.
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FaMiLy I.—PRISTID.E.
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Inga in the bridle of the nasal flap. Cusps of the testh on a quad- (lassifica-

Classifica:
: £ i lar base; dental plate ove ing the border of th th a ion—
tion— Pristides, Mill. and Henle. Form of Sharks, with the gill-open- TPEY s rpassing & mou tion
Rays. ings .,:nrut mﬁ ventral surface ne in the Rn}"l;hﬂllmml"‘lged 'bp; p little; velum within the mouth, above and below. Spout-holes near Rays.

the eyes, with snaooth borders, Three species.

N !

S’ Jomp flak narrow snout, set on the sides with strong bony spines, or

teeth forming a saw, with two edges; true jaw-teeth like those of
Musfelus.
Genvs I PrisTis.  (Pristibatis, Blain,) Six species,

Famiry II.—RHINOBATIDE.

Rbiinee, Mill. and Henle. Of an intermediate form between the
typical Hays and the Sharks., Fore part of the body forming a
disk by the conjunction of the pectoral fins with the snout; pecto-
ral fins quadrangular, divided from the proper head part of the
disk by a furrow, and not reaching back to the ventrals. First
dorsal over the ventrals; eawdal bilobate; upper lobe a little
larger ; the keels of the sides continued along the caudal fin, Mar-
gins of the mouth undulated ; three protuberances of the under
jaw fitting corresponding incurvations of the npper one. Nostrils
longitudinal near the mouth, with flaps.

Gexvs I, Hmina, Bloch, &chneid. Snmout broad, rounded.
Spout-holes close hehind the eyes. Nasal flaps reaching to the inner
corner of the nostril. Undulations of the jaws bold. Teeth almost
round, not broader than long,  One species,

Gexus I, RuvsycuoBaTes, Mill. and Henle. Snout pointed,
with a mesial tapering keel. Spout-holes close behind the eyes;
nasal flaps not reaching to the inner corner of the nostril, but only
halfwa.y. Undulations of the jaws feable. Teeth broader than lon E-
A transverse curved row of pores on the ventral aspect of the sca-
pular arch. One species.

Gexvus 111, RuikobBaTrs, Bloch, Schneid.  Pectorals blending
imperceptibly with the sides of the snout ; the space hetwean them
and the skull gutaneous, Both dorsals on the hinder part of the
tail ; ventrals longer than the head, rounded befors, pointed be-
hind ; no under eandal lobe. Mouth transverse, straight, or
gently curved, Testh pavement-like, with a transverse ridge more
or less acute.  Spout-holes close behind the eyes. A row of pores
on the seapular girdle. Two sub-genern, Syeeking nnd Rhiobatus,
varying in the extent of the nostril flaps. Kighteen specics,

Gexvs IV, Trycoxoruixa, Mall. and Henle.  Rhinobati, bat
the massl flaps uniting with one another to form a single flap,
which hangs over the mouth as in Trygon, leaving o round nasal
aperture on each side. Upper eyelid adnate, erescentic ; fore mar-
gin of the disk with a single ineurvature, One species,

Gexus V. PLaryruisa, Mill. and Henle. Pectorals approaching
one another at the point of the snout, and inelosing the front of the
skull. Tail more slender than in the other Rifncbatide. All the
fins rounded. Upper nasal flap triangular, extending above the
inner angle of the nostril. Upper eyelid as in fhinobates, No
raised edge at the spout-holes, Two specics.

Fasminy IIL—=TORPEDINIDE.

Leg Torpilles, Cuv.; Torpedines, Mill. and Henle. Tail shore, less
thick and fleshy than in the Rhinebatide, depressed, towards the
end cylindrical, keeled on the sides. Tisk naked, rounded, without
gcules or prickles. Ventrals immediately behind the pectorals;
dorsals none, or one or two on the tail; eaudal sub-triangular,
Upper eyelid adnate. A quadrilateral Aap, with a free edge between
the nostrils, fuenishing folds which embrace all the nostril exeept
its lnternl corner; the flap is connected to the upper lip by a bridle,
Teeth pointed or flat. A galvanic battery occupying the space
bounded by the skull, gills, and peetorals. Tecth flat or cuspidate.

GeNUE [. Torrepo, Dum. | Narecobatis, Blain.) Twao dorsals.
Disk rounded, anteriorly truncated evenly or with a elight incurva-
ture. Mouth crescentie. Teeth pointed, sttached to a jaw cartilage,
and not extending cutwards beyond the margin of the lips ; base of
each tooth widese transversely. Spout-holes at a distance from the
eyes, with a cuticular fringe round the orifice.  First dorsal bigger
than the second one, and situated over the hinder part of the ven-
trals; caudal trisngular with a straight terminal edge.  Four
specics,

GeNvUs [I. Narcing, Henle, Two dorsals. Disk roundish, ellip-
tical or angular, rounded in front. Mouth small, surrounded by a
fold of skin which passes on the mesial line above into the bridle
of the :Illuu.l flap; this flap is transverse, straipght, or with o medial
convexity, so a8 to become faintly three-lobed on the edge; a labial
cartilage above and below, Testh in quincuncial order, with n middle
cusp, forming in the ngoregate an elliptienl plate, not adhering to
the jaw, but moving with the gkin; o velum within the upper jaw,
Tail longer than the disk. Edges of the spout-holes not fringed.
Five species,

Gewnvs 111, AsTrRare, Mill. and Henle,
short, without a keel. Mouth as in Nareine,

One dorsal. Snout
A evlindrical carti=

Gexus IV. Temera, Gray. Nodorsal. Mouth, vela, and nostrils
as in Astrape.  Tail proportionally short.  Spout-holes close behind
the eyes, with smooth borders, Teeth flat. One apecics.

Gexvas V. Discorvae, Heck., Disk orbicular. Mouth trans-
worse, with thick lips at the corners; upper jaw having a dental
lamina, turning outwards, covered with minute teeth, in quincun-
cinl ordar. Teeth flat, rhomboidal, their hinder angle acute, Nasal
valve truneated, with a notched process in the middle ; beneath joined
by n bridle to the civcle of the mouth. Spiracles adjacent to the eye,
with naked borders. Ventralg united under the tail ; dorsals two,
equnl ; caudals obliquely ovate.

Gesvs VI. HemigaLeus, Bleek. Tomporal openings minute,
trinngulnr ; pupil convex above, narrow beneath. Premaxillary
teeth serrated on their outer edge, smeoth internally ; mandibular
teeth slender, with a broad base not sereated.  Conspicucus caudal
furrows above and below. Valve of the great intesting rolled up
longitudinally. Datavie, Two species.

Gexos VIL Hyvexos, Dum, Dizsk longish, somewhat notehed in
the middle of the front border. Bpout-holes close to the eyes, sur-
rounded by a wreath of long and numerous fringes. No labial
cartilages. Mouth erescentie, not protenctile.  Pointed testh on the
edge of the jaws, whose whole length they occupy, but do not go
beyond, Hridle of the nasal flap connected with the fore border of
the upper lip. Tail extremely short.

Famity IV.—RAIID.E.

Disk bread, rhomboidal, the two sides which meet to form the
Internl mogle belonging to the pectoral fins; these are attached
posteriorly, as far back as the root of the ventrals, and flank the
point of the snout anteriorly ; dorsals near the tip of the tail. Tail
depressed, with a euticular keel on the gides. Caondal wanting, or
existing as a mere cuticular stam,  Uppor eyelid adoate, Spout-
holes separated from the orbits by a slender cutancous bridge,
smooth-edged.  Nasal flap confluent with the upper lip, forming an
even surface, with a free rounded lobe on each side, that folds over
the nnsal aperture.  Mouth eurved, with its convexity towards the
tip of the snout ; no labial cartilages. Teath of the males with a
central cusp in spawning time; an upper velum only. Bkin
smooth, or studded with priekles pointed backwards, among which,
chiefly on the dorsal ridge, and on the sides of the tail, there are
often larger spines.  In the males, sharp prickles are developed on
the borders of the pectorals in the spawning season,  Oviparoos.

GeENvs I Rala, Cov. (faspbatis, Blain.) Snoot keeled, with
the interior limits of the pectorals parallel to the keel, but sepa-
rated from it by a cuticular space, Ventrals deeply notched be-
hind, hence bilobate ; anterior or outer lobe more narrow. Termi-
nal caundal seam low, and more eonspicnous above than below, gene-
rally interrupted at the point.  Thirty specics,

GENUs 1[I, SyMrTERYGIA, Miill. and Henle, Peoctoral fins unit-
ing before the head and forming the paint of the disk ns in Trygon.
Ventrals not notched, being merely undulated posteriorly; eaudal
as in Raie, Une specics.

Gexvs [II. Unarrers, Mill, and Henle.
of fata; no coudal. One species,

Snout and wventrals

FaMmiLy V.—TRYGONIDUE.

Prygones, Mill. and Henle. Point of the disk formed by tha
pectorals, Upper eye-lid adnate. United nostril flaps free and
fringed, but bound to the upper lip by a slender mesinl bridle;
nostrils closely approximated under the fap. Skull higher than
in the Rays. Bpoat-holes large and close behind the eyes. Teeth
tranaversely elliptical, with a ridge which is blunt, sharp, or cus-
pidate, Ventrals not notched, Tail slender, often whip-like, with-
out lateral keels; naked, or bearing one or more barbed spines.
XNo coudnl.  Bkin smooth or tuberculated, or prickly. No prickles
are developed on the pectorals of the males, as in the Rays.

GExNvs [, ANACANTHUS, Ehrenb. No spine on the tail ; which
alsn wants a fin with rays, but is either naked or furnished with o
cuticular seam merely, Two species.

Gexvg TL Trvoox, Adan. (Trygonobates, Blain.) Disk oval
or rhomboidal. Tail equal in length to the body, or longer,
bearing one or more spines without cuticular ridges, or with
short ones merely, not reaching the point. Teeth cuspidate, or
transversely ridged with cross furrows; upper velum deeply
fringed with a second crescentic one behind; generally a papilia
behind the under teeth. The species may be divided by the wholly
finless condition of the tail, or the existence of a cuticular sewm
below, or of o senm above as well as below. Eighteen species,
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Gexus IT1. PrERoPLATES, Mill. and Henle. Disk nearly twica
as broad as it is long, Tail for the most part shorter than the
baody, bearing one or more spines, with low cuticular seams, or quite
naked. Mouth ereseentic, with the dental plate reaching to its
corners. Teeth having from one to three cusps ; upper velum not
fringed ; no papille behind the under teeth. Skin smooth or tu-
berculated, Three species.

GeENos IV, Texiora, Mill. and Henle. Disk roundish. Tail little
longer than the body, depressed before the spine, which is near its
middle, compressed posteriorly, with a high under-fin running from
near the spine to the end, together with n shorter or longer cuti-
cular hem above, also reaching the point. Nostrils approximating
ns in Treygon. Teeth with o transverse ridgs or o cusp.  Mouth
straight or undulated. Upper velum straight. No papille below,
Five specics,

GeExus V. Urororavs, Mall, and Henle. Disk roundish, egg-
shaped or rhomboidal. Tail destitute of & dorsal, but with a cau-
dal which has cartilaginous rays, anid reaches further forwards
below than above. Tecth and mouth as in Trygon; upper velum
gently sealloped ; under one with five warts. Four species.

Gexsus VI TeRvaoxorTERA, Mill. and Henle. Tail short, broader
at the end, with a small rayed dorsal immediately before the spine.
Teeth rather acute. Dizk as in Trugon. One species.

Gexus VIL. ARTorcaTea, Valenciennes. A Preroplatea, except
that it has a dorsal before the spine.  One species.

Famipy VL —-MYLIOBATIDE.

Head more elevated than in Radz, projecting as far as the gills,
bayond the pectoral disk, having no fin-rays on its sides, but a kind
of head fin is developed before the skull, making the point of the
disk. Nasal flaps forming the sides of & quadrangular flap which
reaches to the mouth, and is fringed posteriorly ; nostrils sepa-
rated by a thin fillet merely, which eomes from both angles of the
mouth over the quadrangular flap, and is slightly pointed in the
middle. Mouth transverss ; dental plates reaching far back in the
cavity of the mouth., Teeth large like mosaic pavement, even ;
upper velum very long, with a convex border fringed in the mid-
dle; under velum close to the testh, with only one papilln behind.
Eyes and spoust-holes in the sides of the skull; n broad bridge
between the spont-holes and eyes. No eyelids. Tail long, whip-
like ; & dorsal fin on ita root, and a spine behind the dorsal.

GeENUS [ MyL1ioBaTES, Cuv.  (Afrobates, Blain.) Union of the
antecephalic rays of the pectoral forming a pointed snout; nasal
flaps joined by a straight-edged membrane. Mouth transverse.
Testh arranged in a mosale pavement of long hexagonal plates in
the middle, and two or three rows of ghort quadrangular or hexo-
gonal picces on the sides ; on the upper jaw the dental surface is
convex both longitudinally and transversely. Five species,

GEXCS 1I. ArToBATES, M{ll. and Henle. Snout pointed, not
notched ; under edge of the coalescent nasal flaps desply notched ;
the nasal bridle papillose. Upper jaw straight-edged ; crowns of
the teeth in rows; the dental plates not extending to the sides of
the jaws. Two spaecies.

GENUs LI, RuisorTeERs, Kuhl. Snout deeply notched in the
middle. The antecephalic fin in a lower plane to that of the pee-
toral, and joined to the inferior base of the latter. Nasal flap straight
posteriorly ; its lateral angles pointed. Jaws straight ; teeth oceu-
pying the whole transverse breadth of the jaw, and forming from
three to five rows of transversely long, antero-posterior narrow hex-
ngonal plates, with smaller lateral ones as wide as they are long.
dix species.

FaMmiLy VII. CEPHALOPTERIDE.

Head straight transversely in front. The precephalic fing pro-
ceed from the under edge of the peciorals, and project like ears on
the sides of the head, and curl upwards and inwards. Under edge
of the coalescent nasal flap straight ; nostrils near the precephalic
fins, wide lateraily. Teeth very small. Eyes on the sides of the
skull immediately before the commencement of the pectorals. Spoat-
holes on the dorsal aspect, widely separated from the eyes, Tail
ns long, or longer than the body, bearing o dorsal fin, and behind it
& Bpine,

GENUE L. CerpmavorTERA, Dam. (Dicerobaris, Rlain.) Mouth
on the ventral nspect.  Teeth of both jaws small, flat, pavement-
like, of diverse forms. Pectoral fin prolonged forwards to a point
beyond the truncated head. looking like a hovn; the edge of the
fin from this point to behind the eyes being convex. Four species,

Gexus 1L UCERATOPTERA, MUll. and Henle, Mouth at the end
of the snout; upper jaw crescentic on the edge ; under one convex ;
no teeth in the upper jow : on the under jaw they are small and
seale-like. Pectorals not passing the front of the head, a rayless
space between the cephalic portion and the body of the fin ; laternl

edge of the fin incurved at the head, and spreading outwards at the Olaesificn-

third gill-opening. Three species.

In our preceding compendious review of the class of
fishes, we have, as already stated, tuken as our almost ex-
clusive anthority, with regard to structure, Professor Rich-
ard Owen, late Curator of the Museum of the College of
Surgeons of London, and now Zoological Superintendent
of the British Musenm., From his lectures delivered in
1844 and 1846 before the college our facts have been taken.
The great Histoire des Poissens of Cuvier and Valen-
ciennes, which closed with the 22d volume in 15849, has
been our text-book for the characters of families and genera
of most of the osseous fishes, as well as for the few remarks
we have made on their species.  Several families and groups
of families not included in that work have been charac-
terized by the labours of Dr Kaup of Darmstadt; and for
our analysis of the Plagiostomi, we have taken for our sole
texi=hook the treatise of Miiller and Henle on that subject,
published in 1838. Some other works of Johannes Miiller
that we wished much to 1.'1}n51||t, were not to be found in
those public libraries to which we had access, and we have
been unahble therefore to give the latest views of that very
distinguished physiologist. We could not within encyclo-
padic limits enter into the discussion of disputed points, or
entertain questions respecting priority of names, and we
therefore have with scarcely an exception adopted the gene-
ric names of the anthorities we have mentioned, and also
their “'Il‘lli.]:.' HL'ml].:S,m:cuﬁiimall}', however, for the sake of uni-
formity changing the few terminations of the names of the
latter into ide where that had not been previously done,
intending by such uniformity of termination to denote more
readily the rank of the groupin the system. The labour of
clearing up the intricate synonyms that have crept into the
science, is one of the greatest, and is certainly the most irk-
some, that the ichthyologist has to encounter, and one whose
successful results are generally shown by the adoption of a
single word, giving no indication to the uninitiated of the
time, and research, and thought they have cost.  Itis, how-
ever, a labour that cannot be lightly passed by ; for without
a correct determination of the species the descriptions are
useless or encumbering to science.  Without such careful
preliminary work no one can enter at all upon the subject of
the _L:'t'"gl":l]lhlll‘:l] distribution of Rpfcius. Yet that branch
of ichthyolozy, no less than the habits of the species, is of
vast importance to a maritime nation, desirous of extending
her fisheries, and thereby increasing the supply of a most
healthy and nourishing food for her teeming population,
and raising new nurseries for seamen,

However desirons we may be of adding a few words on
the geographical distribution of fish, the time has not yet
arrived for enunciating many observed facts.  There is as
vet no general list of species comprising the whole class,
and in local lists our conelusions are universally marred by
the clashing of synonyms, and the superabundance of nomi-
nal species. A work, however, has been going on for some
vears, silently almost, and without attracting a tithe of the
notice it deserves from scientific xnn!ufg'l.ﬂ-t?-, but which,
when completed, will supply exactly what is required. We
mean the Zoological Cotalogues of the British Museum,
now in the course of publication in parts.  The enlightened
plan of this catalogue, as conceived by Dr John Gray, the
keeper of the zoological department of the Museum, is to
compreliend deseriptions of all known species, of which
specimens are to be found in any of the great European
museums, with a comparizon of the actual specimens in
every instance in which that can be effected. In this way,
not only are the species in the British Museum correctly
named and mintm‘ﬂ out, so as to relieve future inquirers of
a load of labour; but the species not to he found in the
Musenm are also indicated.  We know of no work on Na-
tural History better planned, nor one that is likely to have

tion—
Eays.
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grations of the Swallows are no less extensive than those of Geographi-
the Natalores, and are as evidently designed to secure an cal Distri-
appropriate succession of food. Every species has its pro- butlon.

Geographi- more effect on the progress of Ichthyology. The Museum
cal Distri- catalogues of the Serpentiform Apodals, the Lemniscate
bution. A podals, the Mormyride and Balistide, contain descrip-

tions of a great many species, previously unknown to the
world, and present comprehensive views of these groups no-
where else to be found. The generic and higher groups
they characterize are embodied in our table. We cannot
enter further on the bibliography of Ichthyology, and must
refer the student to the Bibliographia Zoologiea, published
by the Ray Society, where he will find all that he wants in
this respect.

ON THE GEOGRAPHICAL DISTRIBUTION
OF SPECIES.

This is a wide field for observation and discussion; but
the way for entering upon it with much hope of success has
not as yet been cleared. Systematic Ichthyology is but of
recent date; our acquaintance with the species of fish is as
yet limited ; our knowledge of their habits and migrations
very imperfect; and we should only lead to error, were we
to attempt to deduce general laws from such scanty data.
We can merely therefore glance at a few circumstances
connected with this department of Ichthyology, which, little
as it has hitherto been considered, will, when the science
has advanced to the proper point, certainly meet with the
attention it so fully merits. Temperature has an acknow-
ledged influence, both directly and indirectly, on the distri-
bution of organized beings over the globe.' Vegetation
ceases, or nearly so, when we reach the regions of perpe-
tual frost, either by ascending lofty mountains, or sailing to-
wards the poles; and even the Protococcus nivalis, that pro-
pagates and flourishes in the snow, must owe its growth to
the action of the sun’s rays, in liguefying a portion of the
snow sufficient to furnish fluid for the extension of the
simple cells of which it consists. The range of phytopha-
gous animals depends, of course, on that of the plants which
they can eat and assimilate ; and their distribution again in-
fluences that of the predacious kinds which subsist solely
or mostly on animalized matter. Migration, though not
synonymous with distribution, yet inasmuch as it is an in-
stinctive movement, having for its end proper supplies of
food, must furnish many facts that hear on the dissemina-
tion of species. The extent and character of the migra-
tion varies with he species. Among Mammals it has been
little noticed, except in the gregarious Ruminants and cer-
tain Rodents. The American bison roams over the prairies
in quest of fresh grass. When the herbage has gone to
seed in one locality, and the haulms are dried up, the vast
herds travel onwards dll they find a younger and greener
vegetation in some district over which a fire has recently
run. This movement, whatever may be the extent of the
journey over these sea-like prairies, scarcely comes under
the term migration. But the reindeer, pressed by some
more recondite instinet, quits the interior where it has fed
in winter, and in herds of greater or smaller size, but in
numberless suecession, and all actnated by a common im-
pulse, hastens to the coasts and islands of Hudson’s Bay,
or of the Arctic Sea, passing rapidly over the intervening
barren districts wherein pasture is scanty ; but throughout
the march regularly waited upon by hands of wolves.
Birds, with their greatly superier locomotive powers, per-
form migrations much more remarkable for the length of
way. Vast numbers of Anatide, natives of the extreme
capes and islands of Arctic America, assemble in flocks on
the approach of winter, and move southwards to pass that
season on the table-lands of Mexico and of Central Ame-
rica, lingering on their way only in berry-producing or
marshy districts and coasts, and passing over the others
high in the air, and with great velocity. The annual mi-
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per range, that of some being of much greater extent both ——

northwards and southwards than others. Of the Reptilian
class, the algivorous Chelonians resort in numbers to cer-
tain solitary and sandy shores, for the purpose of depositing
their eges, but there is, as far as we know, no extensive
migration of any member of that class in search of food.
The Pinnotheres, a family of Crustaceans, also assemble
annually in multitudes, descend from their usual places of
abode in the interior, and travel in a straight line to the
sea, to deposit their eggs in the sand of the shore. It is
questionable whether any kind of fish makes long migra-
tions either to seek for food or to deposit its eggs. Her-
rings have been said to do so, and to issue from their polar
retreats to visit their proper spawning places on the coasts
of Scotland ; but as regards the length of their jowrney, this
is probably a mistake, though there can be no doubt, that
in common with many other fishes, they seek the shallow
waters at spawning time ; and it is true also, that the com-
mon Herring exists in the arctic seas, but it is precisely in
the spawning months that it has been taken off the arctic
ghores of America, a5 well as in the British friths.

In respect of the power of making long journeys, many
fishes are as favourably endowed as the swiftest bird,—their
muscular powers are as great or greater, and the medium
in which they move is more nearly equal to their bodies in
gravity. Whoever has seen the Dolphin ( Coryphana) ac-
companying for days together a fast-sailing vessel running at
speed before a fresh trade-wind, and occasionally shooting
ahead, or playing round her as if she were at anchor, can have
no doubts about the velocity with which a fish can travel.
It has been caleulated, indee:?l, that the Salmon can travel 20
miles an hour against the stream, and that the Tunny or
Coryphana would encircle the globe in a few weeks. This
shows us, that unless the diffusion of a Spl.':ticﬂ- be limited
by other causes, mere distance is no obstacle to very many
fishes. A bird in its migratory flight can soar high, and
take advantage of the upper or lower currents of the air
that may be favourable for its course, while at the same
time it carries along with it the temperature of the colder
regions it has left; the tenuity of the atmosphere being in
fact the limit to its ascent. In the same way a northern
fish might find at a distance from the surface the mean
temperature of the sea (39%5 Fahr.); its descent into the
bosom of the ocean being limited by the pressure it can
bear. This line of mean temperature varies in its depth
with the latitude. Sir James C. Ross found it to be, in 5.
Lat. 43 degrees, 3600 feet below the surface; and in the
equatorial and tropical regions 13,000 feet, the surface heat
being in the latter districts 79°. In 70 degrees of south
latitude, the surface heat is 30" Fahr., and the mean heat of
39%:5 has descended 4200 feet.

The obstacles that are likely to arise to a long journey
by any fish, and also to the spread of the species, will vary
with its habits. Ground fish, organized for swimming near
the bottom only, and feeding there, will be stopped by great
depths of the ocean as effectually as a land animal would
be by a high mountain range rising far into the snowy re-
gions,—they would neither be able to endure the pressure
they would have to encounter at great depths, nor the pri-
vation of food to which they would be exposed in following
the bottom to a depth to which they were not accustomed.
James Forbes, whose early death has deprived Natural
History of one of its most able and successtul cultivators,
has shown that marine life diminishes with the depth,
and at lenzth ceases, not perhaps at the limit he was in-
clined to assign to it, but still in a manner analogous to the
ascent of a mountain, To favour the spread of ground-
fish, then, a chain of sand banks, submerged to the proper

(5] T
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Geographi- depth, would be necessary. While the Scomberoids and
Distri- o her fishes that habitually swim near the surface would be

the most part comparatively shallow, nourish many of the Geographi-
cal Distri
more directly influenced by temperature, both as regulating

Sclerogenide, which feed at the bottom and frequent shelv- cal Distri-

bution. ing, sandy shores or sandbanks. The majority of these bution.

\'-'V-f

the supplies of food, and as acting immediately on their
own constitutions.

There can be no doubt that species have been framed
to endure certain degrees of temperature only ; that some
which thrive in water, just above the point of congelation,
would perish in the tepid ponds of intertropical regions,
and vice versa. 1r Davy has shown that a continued heat
of 80° will addle the egg, and destroy the embryo of the
common Salmon ; the fact of that species being limited to
the countries lying northwards of the 41st parallel of lati-
tude being most probably dependent on the small power
the species has of resisting heat.  On the other hand, the
experiments of Broussonnet show that by using much cau-
tion, and elevating the temperature gradually, fish of tem-

erate regions may be brought to endure a heat of 97"
y’alm The Ambassis thermalis is reported in the fis-
toire des Poissons, on the authority of M. Renaud, as ea-
pable of inhabiting the hot springs of Cannea, near Trin-
comalee, in a temperature of 115725 Fabr. ; but there is
reason to suspect some inaccuracy of observation here.
Dr Davy visited these springs in 1817, when of seven
wells, then existing, the hottest and principal one, and the
one which he thought supplied the others, had a tempera-
ture of 103-75° Fahr.; but the heat was said to vary, and
he was told that it occasionally rose to 110°,  The coolest
of the seven wells had a heat only of 86° Fahr. ; and in one
only, whose temperature was 91°, did he see any fishes.

Many small fishes, such as the Antennaréi, and others of
the less active swimmers, dwell in the floating islands of

Sargasso, and most probably spawn among its stems.
Though they find shelter in its mimic groves from the
predacious birds and fishes, yet they must be exposed to a
pretty high temperature under the direct rays of a tropical
sun, against which, however, nature has furnished them
with a protection, in the copious secretion of mueus which
envelops their gkins. The Anabas, a:r:.-lln__ ascends the pﬂlm
trees of Bengal, and endures the heat of an atmosphere
rising to 97° in the shade ; while the Callichthys of tropi-
cal America must be exposed to at least an equal heat in
its overland journeys. Fish constituted to brave such heats
would speedily perish, there is every reason to believe, in
colder regions ; and a review of the whole class leads irre-
sistibly to the conclusion that many species have been cre-
ated =olely to meet the conditions of existence which cer-
tain limited localities afford, such as the Amblyopsis of the
Mammoth Cave of Kentucky, and the Siluroids of the mud
volcanoes of the Andes.

The creation of a single pair of each species in certain
spots, and the diffusion of their progeny from thence, has
been of late a favourite subject of speculation ; but this
implies the subsequent calling into existence of the more
predacious kinds, when the others had multiplied, =0 as to
need a check ; and the simpler supposition, and the one that
is most consistent with the facts that are known, is that
when the ocean was jn a condition to support ichthyic life
it was peopled by the Great Creator, each species being
placed in sufficient numbers in the district best suited to
its structure and habits, and the purpose it was designed
to serve, while at the same time the balance between re-
production and supplies of food was provided for by a suf-
ficient number of the rapacious kinds. And, moreover, that
new species were created when a change in the condition
of the ocean and ite boundaries led to the extinetion of the
older races, and rendered such an exercise of creative
power necessary.

Our limits will not permit us to stray into further specu-
lation, and we shall conclude this article by hastily glancing
at a few general facts. The northern seas, which are for

have barbels or portions of the pectoral fins detached or
otherwise organized as fingers or organs of touch. An al-
lied group, the Uranoscopide or Trachinide, have often the
tips of the anal rays similarly constituted. The (Fadide,
also, which have barbels under the chin, are ground feeders ;
and these, with the Cofti and Scorpene among the Sclero-
genids, and the fresh-water Trutter, and anadromous Seal-
mones, are the most characteristic groups of fishes in the
northern seas. The same ceneric forms of sea-fish, but
not the same species, reappear in corresponding southern
latitudes ; the Cottd, Seorpene, and Gadide being also
conspicuous among the South Australian fishes, The
Sclerogenids are not unknown in the middle tropical dis-
tricts of the ocean, but they are different generically 3 the
Cotti and Seorpene being replaced by Pelors, Synanceia,
and others of a different aspect. There is a general resem-
blance between the fishes of the northern and southern
extra-tropical seas, so that emigrants to Australia have
very generally bestowed familiar FEuropean names on
the sea-fish they found in the country of their adoption.
In like manner there is a similarity of general aspect,
but an almost total difference of species between the fish
of Behring’s Sea and the Sea of Ochotsk, and those of the
German Ocean—though there are some facts which lead
us to infer that in a higher parallel still there is a zone
in which the same species form a circumpolar ichthyic
fauna. This is different, both generically and specifically,
from the fragments of the antarctic circumpolar groups of
fish, which have reached us through Sir James Hoss, the
only navigator who has made collections in the high
southern latitudes. Some genera, of few species, are the
more remarkable from their ocenrrence both in the northern
and southern seas, t|'|-.'n:|gh in form of distinet yet l;‘li,iﬁel!.r
resembling species.  MWacrowrus has two representatives in
the seas of Greenland and Norway ; two in the Mediter-
ranean ; and two in the Australian seas. Lophius has one
species in the European seas and another in the sea of
China, 20 much alike that very close comparison is required
to distinguish them. Zeus, also, and the allied genus of
Capros, have each a species in the Mediterranean and tem-
perate parts of the North Atlantic, as well as in the seas of
Australia. The Greenland and Iceland Notacanifius, also,
or Campifodon of Fabricius, reappears in the seas of South
Australia with exactly the same generic aspect, but some
subordinate dilference of details, showing the species to be
distinet, and without having been detected in the interven-
ing districts of the ocean. No example of the genus, M.
Valenciennes remarks, has ever reached the Parizs Museum
from the Indian Ocean. The true Salmonide or Trutte of
some authors are confined, as we have already more than
once remarked, to the northern hem'lﬁfhcrc- They do not
pass the great Himalayan range. We have seen none from
Africa, nor a figure of any species among the drawings
made at Canton of all the fish brought to that market,
though the Salmonide are both various and plentiful in
the Kamtschadale seas. The Characinide, once inclu-
ded in the Salmon family, because they possess the charac-
teristic Linnman mark, an adipose fin, are chiefly South
American ; while the Scopelinide, another family having
also an adipose fin, are oceanic, being found in all seas from
the German Ocean to the Chinese, Australian, and Poly-
nesian waters, the only large district from which specimens
have not hitherto been brought being the North Pacific
and Behring’s Sea. They are small fish, mostly nocturnal
in their habits, and though many of them carry phosphor-
escent lamps, they have until lately escaped the observation
of mariners ; but when the practice of keeping a trawl
overboard becomes more frequent, it is likely that they
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Geographi- will be discovered to be inhabitants of the North Pacific also.
eal Distri- (fiirus has been found only in the North Pacific, but as low
bution. down as California, and more abundantly in Behring’s Sea.
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bers, have a less high northern range than the Salmon, ng::nphli-
not being found in rivers that fall into the Icy or Arctie cal Distri-

American seas, but existing abundantly in most of the grear  "9t°0

One large portion of the ocean, including the Sand-
wich Islands and the more southern Chinese seas, the In-
dian Ocean, Red Sea, and Polynesia, down to the northern
and eastern coastz of Australia, forms an almost uniform
ichthyic district, from the general diffusion throughout it of
a great majority of the species that exist within its limits—
though there are many local littoral species within its
bounds. The Scomberoid skimmers of the surface are
nearly the same in all parts of this wide sea. As we ap-
proach its confines, N. and S., there is a gradual in-
termingling of the forms belonging to the higher latitudes
on each side ; and on removing still farther from the equa-
tor, we find the seas of Kerguelen’s Land, South Shetland,
and Cape Horn showing as much identity of species as
those of Norway, Spitzbergen, and Greenland ; the Noto-
thenie, however, and other predominant forms in the Ant-
arctic seas being dissimilar to the Arctic ones. In fact,
there is a greater generic dissimilarity between the extreme
Arctic and Antarctic fish than we observe between the fish
of the British Channel and the antipodal species. A Noto-
thenia, we may add, is one of the most southern fish, having
been found to the amount of 28 Ibs. in the stomach of a
seal, in 8. Lat, 66, on Sir James C. Ross's voyage 3 andan
Ophidium was found by the same distinguished navigator
to the N. of Spitzbergen. DBoth seek shelter from the
seals in crevices of the ice.

With respect to fresh-water fish, the common Salmon,
as we have more than once mentioned, is identical on both
gides of the North Atlantic down to the 41st parallel, but
does not occur in Behring's Sea ; and we are not aware of
any other species of Salmo or Trutta being common to the
Old and New Worlds, although the family is even more
abundant both in individual numbers and in variety of spe-
cific forms than in Europe or Asia. Sturgeons, another
family of fresh-water fishes, containing anadromous mem-

rivers of Siberia and North America that flow southwards,
or laterally, into the Black Sea, North Atlantic, or Northern
Pacific. The genus exists in China, but we have seen
none from the southern hemisphere.  This leads us to ob-
serve, that no living Ganoid fish has as yet been detected
in the southern hn:mi:;{llmrc. The Pharyngolranchii are
confined as natives to India and the Cape of Good Hope,
though one or two species have been transported to
Cayenne, and thrive there. Some of the remarkable
genera that occur in the Nile exist also in the Gambia
and Niger, though, as far as we know, not the same species ;
and there is a cimilar likeness between the marine fish of
Waestern Africa and those of the Red Sea, extending in
one or two instances even to species. The Siluroids have
their headguarters in India and the southern seas, the
species being comparatively few in Europe and North
America. There are many in South America ; and the
Goniodonts are exelusively natives of that country.

There are other facts connected with this subject, some of
which we shall simply mention without dwelling on, such as
the influence of the Gulf Stream and other oceanie currents,
in bringing fish that are natives of the warmer districts of
the ocean into the higher latitudes. A drift tree or a spar
is seldom met with at sea without its attendant fish, espe-
cially if it has been long enough afloat to be covered with
fuci and barnacles. It would appear as if’ these fish stuck
by it in all its wanderings, from their unwillingness to quit
it, even when approached by a boat.  And all mariners are
familiar with the fact of certain fish following a ship for
weeks together, until it has entered the colder latitudes.
The beautiful Nawcrates, or Pilot-fish, has in this way been
hmughl to the Cornish :&]mn_’s, and we have known the
Lcheneis to attach itselt’ in considerable numbers to a ship’s
bottom in the Bight of Benin, and to continue there until the
Azores were passed on the homeward voyage, (1. B—x.%)

#* The accomplished naturalist and excellent man, James Wilson, by whom the first edition of this article was penned in 1835, was pre-
paring to revise his work when death put an end to all his labours, and the task which he would have accomplished so well was entrusted

to another,

During the lnst twenty years Ichthyology has gained so many new facts that it became necessary to write the whole over

again; but such passages of the original treatise as were suituble have been interpolated in the text.

NoTE—At page 236 we have mentioned the Meletta venenose a8 being oceasionally a peisonous fish ; and at page 312 the Tetraodons

are noticed s having genernlly o bad reputation on the same account.

Tetraodon was the cause of two deaths at the Cape of Good Hope,

Not without reason, indeed, sinee the small liver of a single

The subject is one of much interest both to seafaring men and to

physiologists ; and we gladly avail ourselves of o little spare room on this page to insert a fow of the details given by Dr Julius Hell-
muth, surgeon of the Duteh brig of war, and M Hugh Jameson, surgeon of the royal navy, who witnessed the fatal ocourrence,
*“J. Kleinhnus, boatswain's mate, thirty-two years of age, and J. Hausen, purser's steward, forty-three years of age, had partaken at

dinner-time (noon}, in addition to the usual ship’s fare, of the liver of a fish. Within ten minutes [ was ealled to render assistance to
both, and ebserved the following symptoms :—.J. Kleinhaus could not raise himself without the greatest exertion, his face woas somewhat
flushed, his eyes glistening, and pupils rather contracted ; the mouth was open, the muscles of the pharynx spasmodically contracted ;
the lips tumid and somewhast blue ; the forehead covered with perspiration, and the pulse quick, small, and intermittent, The paticnt
was in great distress but still conscious, He complained, bat with great difficulty, of pain from constriction of the fauces and gullet,
together with great uneasiness in the region of the stomach, and had an inclination to vomit. An emetic was administered, but he could
searcely swallow it, and he almost immediately became paralytic; his eyes were fixed in one direction, his lips became livid, and his
pulse failing, he expired scarcely seventeen miuutes after eating of the liver of the fish. There was no full vomiting during the rapid
action of the poison, the emetic having produced no effect. The other patient vomited thrice, the first time before taking an emetic
which was given to him, followed by abundance of warm water, which caused a repetition of the vomiting, after which he said that he
was easier, but in a few moments & single convulsive movement in the arms ensued, the livid tongue wos protruded from the mouth,
and he expired about one minute later than his messmate. Mr Jameson did not reach the Duteh vessel till forty-five minutes after
twelve, before which time both men had expired. He found their faces collapsed, pallid, and covered with cold moisture, the lips livid,
pupils of the eyes moderately dilated, the joints still flexible, and the limbs relaxed. On examining the bodies next day the stomachs
were observed to be moderately distended with pultaccous food, nearly wholly reduced to the state of chyme, some of which had passed
the pylorus. Nome of the poisonous fish could be distinguished among this comminuted mass. The inside of the stomach round the
cardiac orifice was of a deep purple colour, and minute ramifications of the vessels extended along the smaller arch, and to the eminenese
at the l"'Z‘H'llmillg of the griater arch, The vascularity was not perhaps greater than it would have been in a In:nlt.h:,I stomach during
the first process of digestion, bat it was rendered mora conspicuous by the dark eolour of the blood. In the right ventricle of the heart
there was a fibrinous clot and a =mall quantity of fuid bloeed ; the left ventricle was moderately distended with dark fluid bleed ; the
muscular tissue of the heart was natural, and the muscles of the body generally were florid and healthy in appearance. The spotted
Tetraodon measured from 6 to 8 inches, and it was the liver only, not exceeding 4 drams in weight, that was eaten by the men.”
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