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-t
PREFACE TO THE SECOND EDITION.

———

DuniNG the successive reprints of the first edition of this work,
published in 1871, I was able to introduce several important
corrections; and now that more time has elapsed, I have
endeavoured o profit by the fiery ordeal through which the
ook has passed, and have taken advantage of all the criticisms
which seem to me sound. T am also greatly indebted to a large
number of correspondents for the communication of a surprising
number of new facts and remarks. These have been so numerous,
that T have been ablo to use only the more important ones; and
of these, us well as of the more important corrections, T will
append a list. Some new illustrations have been introduced,
and four of the old drawings have been replaced by better ones,
done from life by Mr. T. W. Wood. I must especially call
attention to some observations which I owe to the kindness of
Prof. Huxley (given as a supplement at the end of Part L), on
the nature of the differences between the brains of man and the
higher apes. I have been particularly glad to give these obser-
vations, becanse during the last few years several memoirs on tho
subject have appeared on the Continent, and their importance
has been, in some cases, greatly exaggerated by popular writers.
1 may take this opportunity of remarking that my eritics
frequently assume that I attribute all changes of corporeal
structure and mental power exclusively to the natural selection
of such variations as are often called spontaneous; whereas,
even in the first edition of the ‘Origin of Species,’ I distinetly
stated that great weight must be attributed to the inherited
effects of uso and disuse, with respect both to the body and
mind. T also attributed some amount of modification to the
direct and prolonged action of changed conditions of life. Some
, too, must be made for occasional reversions of
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vi Preface to the Second Edition.

structure; nor must we forget what T have ealled “ correlated ™
growth, meaning, thereby, that various parts of the organisation
are in some unknown manner so connected, that when one part
varies, so do others; and if variations in tho one are accu-
mulated by selection, other parts will be modified. Again, it
has been said by several eritics, that when I found that many
details of structure in man could not be explained througl
natural selection, T invented sexual selection; T gave, however,
a tolerably clear sketch of this principle in the first edition of
the * Origin of Species,’ and T there stated that it was applicable
to man. This subject of sexual selection has been treated at
full length in Decause an wa
here first afforded me. I have been struck with the likeness of
many of the half-favourable criticisms on sexual selection, with
thoso which appeared at first on natural selection; such as,
that it would explain some few details, but certainly was not
applicable to the extent to which I have employed it. My
conviction of the power of scxual selection remains unshaken ;
but it is probable, or almost certain, that several of my con-
clusions will hereafter be found erroneous; this can hardly fail
to bo tho ease in the first treatment of & subject. When
naturalists have become familiar with the idea of sexual sel

it will, as I believe, be much more largely accepted; and it
has already been fully and favourably received by several capable
judges.

Dows, BrokeNuax, KENT,
Soptember 1874
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THE DESCENT OF MAN;

AxD

SELECTION IN RELATION TO SEX.

INTRODUCTION.

Tue nature of the following work will bo best understood by
brief account of how it came to be written. During many years
T collected notes on the origin or descent of man, without any
intention of publishing on the subject, but rather with the
determination not to publish, as I thought that I should thus
only add to the prejudices against my views. It seemed to me
sufficient to indicate, in the first edition of my Origin of
Species, that by this work “light would be thrown on tho
“origin of man and his history;” and this implics that man must
Bo included with other organic beings in any general conclusion
respecting his manner of appearance on this earth. Now the
case wears & wholly different aspect. When a naturalist like
Carl Vogt ventures to say in his address as President of the
National Institution of Geneva (1869), “ personne, en Europe
“au moins, n'ose plus soutenir la création indépendante et de
“toutes piéces, des espéces,” it is manifest that at least a largo
‘number of naturalists must admit that species are the modified

ts of other species; and this especially holds good with
tho younger and rising naturalists. The greater number accopt
the agency of natural selection; though some urge, whether with
justice the fature must decide, that T have greatly overrated its
importance. Of tho older and honoured chicfs in natural science,
many unfortunately are still opposed to evolution in every
rmn

Tn consequence of the views now adopted by most naturalists,
880 which will ultimately, a5 in every ot case, b followed by
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2 Introduction.

. others who are not seientific, T have been led to put together
my notes, 50 as to see how far the general conclusions arrived at
in’ my former works wero applicable to man. This seemed all
the more desirable, as I had never deliberately applied these
views to a species taken singly. When we confine our attention
to any ono form, we are deprived of the weighty arguments
derived from the nature of the affinities which conneet fogether

whole groups of organisms—th in
past and present times, and their geological succession. The
ical stracture, embryologi d rudi-

g , an
‘mentary organs of a species remain to be considered, whether it
bo man or any other animal, to which our attention may be
dirceted ; but these great classes of fucts afford, as it appears to
me, ample and conclusive evidence in favour of the principlo of
gradual evolution. The strong support derived from the other
arguments should, however, always be kept before the mind.

The sole object of this work is to consider, firstly, whether
man, like overy other spocics, is descended from some pre-
existing form ; secondly, the manner of his development; and
thirdly, the value of the differences between the so-called races
of man. As I shall confine myself to these points, it will not be
necessary to describe in detail the differences botween the several
races—an enormous subject which has been fully discussed in
many valuable works. The high antiquity of man has recently
been demonstrated by the labours of a host of cminent men,
beginning with M. Boucher do Perthes; and this is the indis-
pensable basis for understanding his origin. I shall, therefore,
take this conclusion for granted, and may refer my readers to
the admirablo treatises of Sir Charles Lyell, Sir John Lubbock,
and others, Nor shall T have occasion to do more than to allude
to the amount of difference botween man and the anthropomor-
‘phous apes; for Prof. Huxley, in the opinion of most competent
judges, has conclusively shewn that in every visible character
man differs less from the higher apes, than these do from the
lower members of the same order of Primates.

This work contains hardly any original facts in regard to man;
Dut as the conclusions at which I arrived, after drawing up o
rough draft, appearcd to mo interesting, I thought that they
might interest others. It has often and confidently been asserted,
that man's origin can never be known: but ignorance more
frequently begets confidence than does knowledge: it is thoso
who know little, and not those who know much, who o
positively assert that this or that problem will never be solved
by science. The conclusion that man is the co-descendant with
other species of some ancient, lower, and extinct form, is not in
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Introduction. 3

any degreo new. Lamarck long ago came to this conclusion,
which has lately been maintained by several cminent naturalists
mdpbﬂmphm for instance, by Wallace, Huxley, Lyell, Vogt,

;, Biichner, Rolle, dve.,” and especially by Hackel. This
i naturalist, besides his great work, * Generello Morphologio”
(1866), has Tocently (1868, with a second. odit o 1870), pub-
lished his * Natiirliche Schopfangsgeschichte, in which he fally
discusses the genealogy of man. If this work had appeared
before my essay had been written, I should probably never have
completed it. Almost all the conclusions at which I have
arrived I find confirmed by this naturalist, whose knowledge on
many points is much fuller than mine. Wherever I have added
any fact or viow from Prof. Hickel's writings, I give his autho-
ity in the text; other statements I leave as they originally stood
in my manuseript, oceasionally giving in the foot-notes references
to hisworks, asa confirmation of themore doubtful or interesting
points.

During many years it has seemed to me highly probable that
sexual selection has played an important part in differentiating
the races of man ; but in my * Origin of Species” (first edition, p.
199) T contented myself by merely alluding to this belief. When
1 came to apply this view to man, I found it indispensable to
treat the whole subject in full detail? Consequently the second
part of the present work, treating of sexual selection, has ex-
tended to an inordinate length, compared with the first part;
Dut this could not be avoided.

1 had intended adding to the present yolumes an essay on th
expression of the various emotions by man and the lower animals.
My attention was called to this subject many years ago by
Sir Charles Bell’s admirable work. This illustrious anatomist

1 As the works of the first-named

England, I will give them :— Sechs
Vorlesungen iiber die Darwin'sche
Theorie:” aweite Auflage, 1858, von
Dr. L. Bichner; translated into
French under the'title ¢ Confifences
sur la Théorie Darwini
Der anich, I Licht

'scho Lehre,’ 1865, von Dr. F.
Rl il ok attempt to give

published (-Aanuario dola Soc. d.

Nat.,’ Modena, 1867, p. 81) a very
curious paper on rudxmmlmy chis-
racters, as bearing on the origin of
man. Another work has (1869)
been published

Barrago, bearing in ltalian the title
of “Man, made in the image of God,
was also made in the image of the
“ape.”

2 Prof. Hickel was the only
author who, at the time when this
work first appeared, had discussed
the subject of sexual selection, and

ad seen ts full importance Since
of the “Origin’; and
ina very able manner in
his various works.

B2
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4 Introduction.

maintains that man is endowed with certain muscles solely for
the sake of expressing his emotions. ~As this view is obviously
opposed to the belief that man is descended from some other and
lower form, it Was necessary for me o consider it. I likewise
wished to ascertain how far the emotions are expressed in the
same manner by the different races of man. But owing to the
length of tho present work, I have thought it better to reserve
my essay for separate publication.
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THE DESCENT OR ORIGIN OF MAN.

———

CHAPTER L

Tre EVIDENCE OF THE DESCENT OF MAN FROM SOME
Lowsr Foru.

Nature of the evidence bearing on the origin of man — Homologous
structures in man and the luwer .mml.—mmmmu. points of
Development—R1 structures, muscles, sense-
‘organs, hair, bones, reproductive wrgmu, ol The ‘bearing of these three
great classes of facts on the origin of man.
Hz who wishes to decide Whether man is the modified descendant
of some pre-existing form, would probably first enquire whether
man varies, however slightly, in bodily structure and in mental
faculties; and if so, whether the variations are transmitted to
his omprmg in accordance with the laws which prevail with the
lower animals. Again, are the variations the result, as far as
our ignorance permits s to judge, of the same general causes,
Bnd aro they governod by tho samo general laws, s in tho caso
f other ; for instance, by correlation, the inherited
B i 8.2 15 cax st o iomilar mal-

of parts, &e., and does he display in any of his anomalies rever-
sion to some former and ancient type of structure? It might
also naturally be enquired whether man, like so many other
animals, has given rise to varieties and_sub-races, differing but
slightly from each other, or to races differing so much that they
must bo classed as doubtful species? How are such races
distributed over the world; and how, when crossed, do they
react on each other in the first and succeeding generations ?
And so with many other points.

enquirer would next come to the important point,
whether man tends to increase at so rapid a e, 32-to Joad o
occasional severe struggles for existence; and consequently to
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6 The Descent of Man. Panr L

‘eneficial variations, whether in body or mind, being preserved,
and injurious ones eliminated. Do the races or species of men,
whichever term may be applied, encroach on and replace on
another, so that some finally become extinet? We shall see that
all these questions, as indeed is obvious in respect to most of
them, must be answered in the affirmative, in the same manner
as with the lower animals. But tho several considerations just
referred to may be conveniently deferred for a time: and we

first sce how far the bodily structure of man shows traces,
more or less plain, of his descent from some lower form.
succeeding chapters the mental powers of man, in comparison
‘with those of the lower animals, will be considered.

The Bodily Structure of Man.—It is notorious that man is
constructed on the same general typo or model as other mam-
mals. All the bones in his skeloton can be compared with
corresponding bones in & monkey, bat, or seal. So it is with his
‘mauscles, nerves, blood-vessels and internal viscera. The brain,
the most important of all the organs, follows the same law, as
shewn by Huxley and other anatomists. Bischoff}! who is a
hostile witness, admits that every chicf fissure and fold in the
Drain of man has its analogy in that of the orang; but he adds
that at no period of devempmene do their brains perfectly agrec ;
nor could perfect agreement be expected, for otherwise their

mental powers would have been the same. Vulpian? remarks :
“Les différences réclles qui cxistent entre lencéphale de
 Phomme et celui des singes supérieurs, sont bien minimes. 11
“no faut pas se faire d'illusions & cet égard. L’homme est bien

“plus prés des singes anthropomorphes par los caractdres

“ anatomiques de son cervean que ceux-ci me lo sont non-
“seulement des autres mammiféres, mais méme de certains

“ quadrumanes, des guenons et des macaques” But it would
e superfluous here to give further details on the correspondence
‘Detween man and the higher mammals in the structure of the
‘brain and all other parts of the body.

It may, however, be worth while to specify a fow points, not
directly or obviously connected with structure, by which this
correspondence or relationship is well shewn.

Man is liable fo receive from the lower animals, and to com-

! “Grosshirnwindungen des Men-  in the Prefaco to this edition.

schen, 1868, 5.96. The conclusions “Leg. sur la Prm 1856, p. 890,

of this author, as well s those of as quua by M. Daly, ‘O des

umuam and Aeb, cnoerning the  Primates et leTmm[axmAmt, 1868,
be discussed by Prof. p. 20.

Hualey in the Appeadis alloded to
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Cusr. 1. Homological Structures. P

municate to them, certain disoases, as hydrophobia, variola, tho
glanders, syphilis, cholera, herpes, de.; 3 and this fack prores the
close similarity* of their tissues and blood, both in minute
structure and_composition, far more plainly than does their
comparison under the best microscope, or by the aid of the best
chemical analysis. Monkeys aro liable to many of the same nou-
contagious diseases as we are; thus Renggers who carefully
observed for a long timo the Cebus Azarce in its mative land,
found it liable to catarrh, with the usual symptoms, and which,
when often recurrent, led to consumption. Theso monkeys
fered. also from apoplexy, inflammation of tho bowels, and
cataract in the cye. The younger ones when shedding their
‘milk-teeth often died from fover. Medicines produced tho same
effect on them as on us.  Many kinds of monkeys have a strong
taste for tea, coffee, and spirituous liquors: they will also, as
have myself seen, smoke tobacco with pleasure.’. Brehm asserts
that the natives of north-castern Africa cateh the wild baboons
by exposing vessels with strong beer, by which they are mado
drunk. He has seen some of theso animals, which he kept in
confinement, in this state ; and he gives a laughable account of
their behaviour and strango grimaces. On fhe following
B e e e, they held their aching
heads with both hands, and wore a most pitiable expression :
when beer or wine was offered them, they turned away with
disgust, but relished the juico of lemons.” An American monkey,
an Ateles, after gotting drunk on brandy, would never touch it
again, and thus was wiser than many men. Theso trifling facts
prove how similar the nerves of taste must be in monkeys and
man, and how similarly their whole nervous system is affected.
Man is infested with internal parasites, sometimes cousing

* Dr. W. Louder Lindsay has
treated this subject at some length
in the * Journal of Mental Science,’
July 1671 aud in, the “Edinburgh

lnn.ry Review, July 1858,

eviewor has
¢ Dt Quarterly Review,’ ot
e, 1671, p. £19) what | havo hers
S0 Wit B “sevecity and. e
tempt; but as I do not use the term
identity, I cannot_see that I am
greatly in error. There appears to
me a strong analogy between the
same infection or contagion pro-
same result, or one
closely similar, in two distinct ani-
mals, and the testing of two dis-

tinet fluids by the same chemical
reage

5 Nuturgeschichte der Siuge-
thiere von Paraguay,’ 1830, 5. 50.

@ The same tastes are common to
some animale much lower i the
scale. Mr. A. Nicols informs me
that he l.ept o Queensaad, in Aus-
tralia, three individuals ~of the
Phaseolarctus cinereus ; it
ithout Laving ben taaghi §

y, they acquired a strong tu
fur um, and for smoking tobacco.

* Br hm Tblerieben, B.1. 18

o Ateles, s, 105,
aualogous statem
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8 The Descent of Man. Parr L

fatal effects; and is plagued by external parasites, all of whicl
belong to the same genera or fumilics as those infosting other
‘mammals, and in the easo of seabies to the same species? Man
is subject, like other mammals, birds, and even inseets,? to that
mysterious law, which causes certain normal processes, such as
gestation, as well as the maturation and duration of various

iseases, to follow lunar periods. His wounds aro repaired by
the same process of healing; and the stumps left after the
amputation of his limbs, especially during an early embryonio
period, occasionally possess some power of regencration, as in
the lowest animals.®

The whole process of that most important function, the
reproduction of the species, is strikingly the same in all mam-
mals, from the first act of courtship by tho male," to tho birth
and nurturing of the young. Monkeys are born in almost as
helpless a condition as our own infants; and in cortain geners
the young differ fully as much in appearance from the adults, as
do our children from their full-grown parents® It has been
urged by some writers, as an important distinction, that with
man the young arrive at maturity at a much later age than with
any other animal: but if we look to the races of mankind which
inhabit tropical countries the difference is not great, for the
orang is believed 1ot to be adult till the age of from ten to fifteon
years® Man differs from woman in size, bodily strength,
hairiness, &e., as well as in mind, in the same manner as do the

* Dr. W, Lauder Lindsay, ¢ Ed
burgh Vet. Review,’ July 1858,
13,

P13
 With respect to insects see Dr.
Laycock, “On a General Law of Vital
icity,” ¢ British Assncinﬁnn"
Dr. Macculloch, ¢ Silliman's
American Journal of Science,”
vii. p. 805, has seen a dog
suffering from tertian ague. Here-
after I shall return to this subject.
® 1 have given the evidence on
this head in my ¢ Variation of Ani-
mals and Plants uuder Domestica-
tioa,” vol. . p. 15, and more could
be added.

11 “Mares e diversis generibus
“ Quadrumanorum sine dubio
Primum, credo, odoratu,
“ postea ag r. Youtt, qui
Zoologicls (Bosti-
“ariis) medicus enimalium erat,
“virin rebus observandis cautus ef

“sagax, hoo mihi certissime pro-
“ bavit, et curatores ejusdem loci et
“alii ¢ ministris_confirmaverunt.
“Sir Andrew Smith et Brehm no-
“ tabant idem in Cynocephalo. II-
¢ lustrissimus Cuvier etiam narrat
“multa de hic re, qud ut opinor,
“ nihil turpius potest. indicari inter
“ omaia howminibus et Quadrumanis
“ communia. Narrat enim Cyno-
« cephalum quendam in farorem in-
“ cidere aspeetu feminarum ali-
“ quarum, sed nequaquam aceend
“tanto_furore ab omaibus, Sem-
“ per eligebat_juniores, et_dignos-
“ cebat in turbd, et advocabat voce
“ gestilque.”

12 This remark is made with re-
spect to Cynocephalus and the an-
thopomorphous apes by Geoffroy
Saint-Hilaire and F. Cuvier, ¢ Hist.
Nat. des Mammifores,” tom, i. 182:

* Huxley, ¢ Man's' Place in Na-
ture; 1863, p. 34,
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Cuar. L Homological Structures. °

10 sexes of many mammals. So that the correspondence in
general structure, in the minute structure of the tissues, in
clemical composition and in constitution, between man and the
higher animals, especially the anthropomorphous apes, is ex-
tremely close.

ZEmbryonic Deveopment—Man is developed from an ovule,
about the 125th of an inch in diameter, which differs in no
Tespect from the ovules of other animals, The embryo itself at
a very early period can hardly be distinguished from that of
other members of the vertebrate kingdom. At this period the
arteries run in arch-like branches, as if to carry the blood to
Dbranchiz which are not present in the higher vertebrata, though
the slits on the sides of the neck still remain (f, g, fig. 1),
marking their former position. At a somewhat later period,
\-lhen the extremities are developed, “ the feet of lizards and

, as the illustrious Von Baer remarks, “ the wings
mdfeelo&'bm:ls 10 less than the hands and feet of man, all
“ arise from the same fundamental form.” It is, says Prof.
Huxley,* “quite in the later stages of development that the
young human being presents marked differences from the young
“ ape, while the latter departs as much from the dog in its
¢ dovelopments, as the man docs. _Staxtling us this last assertion
“ may appear to be, it is demonstrably truc.”

As some of my ‘may never have scen a_drawing of an
embryo, I have given one of man and another of a dog, at about
tho samo carly sfago of development, carcfully copied from two
works of undoubted accuracy.’s

After the foregoing statements made by such high autho-
rities, it would be superfluous on my part fo give a number of
borrowed details, shewing that the embryo of man closely
resembles that of other mammals. It may, however, be added,
that the human embryo likewise resembles certain low forms
when adult in various points of structure. For instance, the
heart at first exists as a simple pulsating vessel; the excreta
are voided through a cloacal passage ; and the os coccyx projects

14 ¢Man’s Place in Nature,’ 1863,
P67,

B The human embiro (opper
fig) is from Ecker, ¢ Icon
1851-1859, tab. xxx. fig. % i
embryo was ten lines in length, so
vk manifol,
The embaro of the dog is from

off, ungsgeschichte
i Hum.le-xm mn tab. xi. fig.
42 This diuwing is five times

magaified, the embryo being twenty-
five days old. The internal viscera
have been omitted, and the uterineap-
pendages in both drawings remo
was directed to these figures by
e ) work,
“Man's Place in Nature,’ the ide
giving them was taken. has
also given analogous drawings in his
¢ Schbpfungsgeschichte.
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. 1. U ‘buman embryo, from Ecker. Lower figure that of as
6 e e g e sl

& Poredbaio,coreral hemiapberos &c. | g Second vsceral arch,

. Mid-brain, corpora quadrigemina. Hi. Verebral columns and musces ta
o6 Hindbrai, cercelum, medlia - pmuﬂ:alde velopm

ki
L. Tail or »s coceyX.

Ein
. First visceral arch.
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Cuar. L Rudiments. I

like o truc tail, yextanding cousileratly beyond e rudic
“smniney legs™% s

certain glands, cllal i corpora wmmm correspond with,
and act like the kidneys of mature fishes.? Even at a later
embryonic period, some striking resemblances between man and
the lower animals may be obsorved. Bischoff says that the
convolutions of the brain in & human feetus at the end of the
seventh month reach about the same stage of dovelopment as in
o buboon when adult” Tho great toe, as Prof. Owen remarks,*
“ which forms the fulerum when standing or walking, is
“ perhaps the most characteristic peculiarity in the human
structure;” but in an embryo, about an inch in length, Prof.
‘Wyman® found * that tho great oo was shorter than the others ;

“and, instead of being parallel to them, projected at an angle
“from the side of the foot, thus corresponding with the per-
“ manent condition of this part in the quadrumana” I will
conclude with & quotation from Huxley, who after asking,
does man originate in a different way from a dog, bird, frog or
fish? says, the Toply is not doubifel for ‘moment; Without

“ question, the mode of origin, and the carly stages of tho

« development of man, are identical with those of the animals
« immediately below him in the scale: without a doubt in
 these respects, he is far nearer to apes than the apes are to
“ the dog.”

Rudiments,—This subject, though not intrinsically more
important than the two last, will for several reasons be treated
here more fully® Not one of the higher animals can be named
‘which does not bear some part in a rudimentary condition; and
man forms 1o exception to the rule. Rudimentary organs must
e distinguished from those that are mascent; though in some
cases the distinction is not easy. Tho former are cither abso-
Intely useless, such as the mamme of male quadrupeds, or the
ineisor teeth of ruminants which never cut through the gums;
or they are of such slight service to their prosent possessors,
that we can hardly suppose that they were developed under the

3 Prof. Wyman in ‘Proc. of I had written a rough copy of
American Acad. of Sciences,’ vol. iv. this chapter before reading a valu-
1860, p. 17. able paper, “Caratteri. rudimentali

 Owen, (Amtomy of Verte- in orline Il arigine del uomo”
rates,” vol. . p. 5 (“Annuario della Soc. d. Nat,” Mo-

1 ‘Die Gmsahmwmdun!en des  dena, 1867, p. 81), by G. Cancstrini,
Measchen,’ 1868, s o which paper I am considerably

. 95.
1 ¢ Anatomy of Vertebrates,” vol.

»
% < Proe. Soc. Nat. Hist” Boston,
1 vol. ix. 3
' Man's Place in Nature, p. 65,

ook, e tikleof Drstelaclogs
selle Morphologie” ai
Schipfungsgeschiohtay
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12 The Descent of Man. Parr L,

conditions which now exist. Organs in this lnttersatearo ot
strictly rudimentary, but they are tending in this direotion.
Nascent oegans, on the other haad Ehough o fully developed,
aro of high service to their possessors, and are capable of further
dovelopment. Rudimentary organs aro eminently variable; and
this is partly intelligible, as they are useless, or nearly useless,
and consequently are no longer subjected to natural selection.
They ofien besorne  wholly suppressed,  When this oseurs hey
aro nevertheless to oceasional reappearance through
e il worthy of attention.

The chief agents in causing organs to become rudimentary
scemrto have been disums at st peradof dilswhen the orgs
is chiefly used (and this is geneml]y during maturity), nd also
inheritance at & ife. Tho term
" disman? diew eRERESETA S G koo mition ot
‘muscles, but includes a diminished flow of blood to a part or
organ, from being subjected to fewer alternations of pressure, or
from becomiug in any way less habitually active. Rudiments,
Howovar, may cceut in ono scx of thoo pars which aro normally

in the ofher sex; and such rudiments, as we shail
i sce, have often originated in  way istinct from thoso
hero referred to. Insomo cases, ,organs lavo been reduced by
‘means of natural seleotion, from having become injurious to the
species under changed habits of T e process of fedioticn
‘s probably often aided through the two principles of compensa-
tion and economy of growth; but the later stages of reduction,
after disuse has done all that can fairly be attributed to it, and
when the saving to be effected by the economy of growth would be
very small® are difficult to understand. _The final and complete
suppression of a part, already useless and much reduced in size,
in which case neither compensation nor economy can come into
play, is perhaps intelligible by the aid of the hypothesis of
pangenesis. But as the whole subject of rudimentary organs
has been discussed and illustrated in my former works I need
here say no more on this head.

Rudiments of various muscles have been observed in many
parts of the human body;* and not a fow museles, which are

1 Some good critcoms on this  Zoclog, 1852, tom xvil p. 18) de-
subject have been given by Messrs. e rodiments of
Murie and_ Mivard, i ‘muscle pelienx
Lnolog which he says is some-

FR

under Dom
0}; sm and 3:1“1 T ‘Dﬂg n
fes” 5th edit. p. 535.

" For fnstance 3. Bioaurd (* An-
nales des Scleaces Nat. 3rd srisy

times  infiniment petit.
‘mauscle, called #1e tibial postérieur,”
is generally quite absent in the
hand, but appears from time to time
in a more or less rudimentary con-
dition.

© The Complete Work of Charles Darwin Online



Cuar. 1. Rudiments. 13

regn].r]y present in some of tho lower animals can occasionally

in man in a greatly reduced condition. Ilvcry one
mut have noticed the power Which many animals, especially
‘horses, possess of moving or twitching their skin; and this is
effected by the panniculus carnosus. Remnants of this muscle
in an efficient state are found in various parts of our bodies; for
instance, the tuscle on the forehead, by Which the eyebrows aro
raised. The platysma myoides, which is well developed on the
neck, belongs to this system. Prof. Turner, of Edinburgh, has
occasionally detected, as he informs me, muscular fasciculi in
five different situations, namely in the axille, near the scapuls,
&e., all of which must be referred to the system of the panni-
culus. He has also shewn® that the musculus sternalis or sternalis
Brutorum, which is not an extension of the restus abdominalis,
Dut is closely allied to the panniculus, occurred in the proportion
olnbont three per cent. in upwards of 600 bodies: he adds, that

affords “an excellent illustration of the statement
"M occasional and rudimentary structures aro especially
“ Jiable to variation in arrangement.”

Some few persons have the power of contracting the super-
ficial muscles on their scalps; and these muscles are in a
variable and partially rudimentary condition. M. A. de Candolle
1has communicated to me a curious instance of the long-continued
persistenco or inberitance of his power, as well as of its unusual
development. He knows a family, in which one member, the
present head of the family, could, when a youth, pitch several
hmyboohfmmhlhnd by the movement of the sealp alone;
and ho won wagers by performing this feat. His father, uncle,
grandfather, and his threo children possess the same power to
the same unusual degree. This family became divided cight
generations ago into two branches; so that the head of the
above-mentioned branch is cousin in the seventh degree to the
head of the other branch. This distant cousin resides in
another partof Franco; and on being asked whether he possessed

his power. Thi

a good illustration how persistent may be the transmission of an
absolutely useless faculty, probably derived from our remote semi-
human progenitors; since many monkeys have, and frequently
e R the Joner, of largely moving their sealps up and down "

extrinsic muscles which serve to move the external ear,
lnd the intrinsic muscles which move the different parts,are in a
rudimentary condition in man, and they all belong to the system

% Prof, W. Turner, ‘ Proc. Royal Emotions in Man and Animals,’
Soc. Edinburgh,’ 1866-67, f. 65. 1872, pu 144,

£l y ¢ Expression of the
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14 The Descent of Man. Parr 1.

of the panniculus; they are also variable in development, or at
least in function. I have seen one man who could draw tho
whole ear forwards; other men can draw it upwards; another
who could draw it backwards;* and from what ono of theso
persons told me, it is probable that most of us, by often touching
our ears, and thus directing our attention towards them, could
xecover some power of movement by repeated trials. The power
of erccting and directing the shell of the ears to the various

points of the compass, is no doubt of the highest servico to
many animals, as they thus perccive the direction of danger;
but I have never heard, on suficient evidence, of a man who
this power, the one which might be of use to him.

TThe whole external shell may be considered a rudiment, together
with the various folds and prominences (helix and anti-helix,
tragus and anti-tragus, &c.) which in the lower animals
strengthen and support the ear when erect, without adding
much to its weight. Some authors, however, suppose that the
catilage of the shell serves to fransmit vibrations to the
acoustic nerve; but Mr. Toynbeo® after collecting all tho
known evidence on this head, concludes that the external shell
is of no distinct use. The ears of the chimpanzee and orang are
curiously like those of man, and the o proper mustes o likewiso
but very Slighly dovoloped % I am alsoassured by thekcpers in
tho Zoological Gardens that theso animals never movo or erect

y
animals, as well as the progenitors of man, should have lost the
power of erecting their ears, we cannot say. It may be, though
Tam not satisfied with this view, that owing to their arboreal
habits and greut strength they were but little exposed to danger,
and o during o lengthened period moved their ears but little,
and thus gradually lost the power of moving them. Thi
would be a parallel case with that of those large and heavy
birds, which, from inhabiting oceanic islands, have not been
exposed to the attacks of beasts of prey, and have consequently
lost the power of using their wings for flight. The inability to
move the ears in man and several apes is, however, partly com-
pensated by the freedom with which they can move the head in

 Canestrini quotes Hyrtl. (‘An- lately been experimenting on the
nuario della Soc. dei I\u(urzhsll fnnclion of the shell of the ear,
Modens, 1867, p. 97) to the sume and has come to mea nestly the samd
o conclusion as that given here
= tn. Discs o the Ear, by Prof 4. Musaliste, © Annals
850, e 13, and Mag,of Nat. Histry, vo. i,
i duungulshed e Prot, 1571, p. 34
Preyer, e

informs me that
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a horizontal plane, so as to catch sounds from all directions. Tt
has been asserted that the ear of man alone possesses a lobule;
but “a rudiment of it is found in tife gorilla;”* and, as I hear
from Prof. Preyer, it is not rarcly absent in the negro,

The celebrated sculptor, Mr. Woolner, informs me of one little
peculiarity in the external ear, which he has often observed both
in men and women, and of which he perceived the full signi-
ficance. His attention was first called to the subject whilst at
work on his figure of Puck, to which he had given pointed cars.
He was thus led to examine the ears of various monkeys, and sub-
sequently more carefully those of man. The peculiazity consists
inalittle blunt point, projecting from the inwardly folded margin,
or helix. When present, it is developed at Lirth, and, according
to Prof. Ludwig Meyer, more frequently in man than in woman.
Mr. Wooiner made an exact model of one such case, and sent me
the accompanying drawing. (Fig. 2.)
These points not only project inwards

centre of the ear, but often
a little ontwards from its plane, so as
to be visible when the head is viewed
from directly in front or behind. They
are variable in size, and somewhat in
‘position, standing either a little higher
or lower; and they sometimes occur
‘on one ear and not on the other. They
aro not confined to mankind, for T ob=
served a case in one of the spider-
monkeys (Afeles beelzebuth) in our
Zoological Gardens; and Dr. E. Ray
Tankester informs me of another caso Fif 2, Human Far, ofelie
in a chimpanzee in the gardens at . The projecting point.
Hamburg. The helix obviously con-
sists of the extreme margin of the ear folded inwards; and
this folding appears to be in some manner connected with the
whole external car being permanently pressed backwards. In
mmymonkeys, which do not stand high in the order, as baboons
and some species of macacus,* the upper portion of the ear is
Mﬂy pointed, and the margin is not at all folded inwards;
the margin were to be thus folded, a slight point would
mnly project inwards towards the centre, and probably &
little outwards from the plane of the ear; and Lhis T believe to

# Mr. St. George Mivart, ‘Ele- Lemuroidea, in Messrs. Murie and
memtary dustomy, 1875, p 396, Mivart’s excellent paper in Tran-

e T, nd sact. Zoolog, Sou vaLovh. 1668, pp
ﬂndﬂwinp of the cars of the 6 and 90.
e
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6 The Descent of Man. Pant L.

bo their origin in many cases. On the other hand, Prof. L. Meyer,
in an able paper xecenﬂy published # maintains that the whole
case is one of mere variability ; and that the projections are not
real ones, but are due to the internal cartilage on each side of
the points not having been fully developed. I am quite ready
to admit that this is the correct explanation in many instances,
as in those figured by Prof. Meyer, in which there are several
minute points, or the whole margin is sinuous. 1 have myself
seen, through the kindness of Dr. L. Down, the ear of a micro-
cephalous idiot, on which there is a projection on the outside
of the helix, and not on the inward folded edge, so that this
point can havo no relation to a former apex of the car. Never-
theless in some cases, my original view, that the points
are vestiges of the tips of formerly erect and pointed ears,
still seems to me probable. I think so from the frequency of
their occurrence, and from the general correspondence in
position with that of the tip of a pointed ear. In one case, of
which a photograph has been sent me, the projection is so large,
that supposing, in accordance with Prof. Meyer's view, the car
to be made perfect by the equal development of the cartilage
ghout the whole extent of the margin, it would have
covered fully one-third of the whole ear. Two cases have been
communicated to me, one in North America, and the other in
England, in which the upper margin is not at all folded inwards,
Dt is pointed, so that it closely resembles the pointed car of an
ordinary quadruped in outline. In one of these cases, which was
that of a young child, the father compared the ear with the
drawing which I have given* of the ear of a monkey, the
Cynopithecus niger, and says that their outlines are closely
similar. 1f, in these two cases, the margin had been folded
inwards in_the normal manner, an inward projection must have
been formed. I may add that in two other cases the outline still
remains somewhat pointed, although the margin of the upper
part of the car is normally folded inwards—in one of them,
Towever, very narrowly. The following woodent (No. 8) is an
accurate copy of a photograph of the feetus of an orang (kindly
sentme by Dr. Nitsche), in which it may beseen how different the
‘pointed outline of the ear is at this period from its adult condition,
when it bears a close general resemblance to that of man. It is
cvident that the folding over of the tip of such an ear, unless it
changed greatly during its further development, would give rise
toa point projecting inwards. On the whole, it still seems to
 Uober das Darwin'sche Spitzchr, ™ ¢The Expression of the Emo-
Archiv fur Path. Anat. und Phys, tions, p. 136,
1871, p. 485.
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me probable that tho points in question are in somo cases, both
in man and apes, vestiges of a former condition.

Tig 3. Fuetus of an Orang. Fxact copy ofa photograph, shewing the form of
he a at this carly age.

The nictitating membrane, or third eyelid, with its accessory
museles and other structures, is especially well developed in
birds, and is of much functional importance fo them, as it can
be rapidly drawn across the whole eye-ball. It is found in some

reptiles and amphibians, and in cerfain fishes, as in sharks. It
is fairly well developed in the two lower divisions of the mam-
‘malian series, namely, in the monotremata and marsupials, aud
in some few of the higher mammals,-as in the walrus, But i
‘man, the quadrumana, and most other mammals, it exists, as is
admitted by all anatomists, as a mere rudiment, called tho
semilunar fold*

Tho senso of smell i of the highest importance to tho greater
number of mammals—to some, as the ruminants, in warning
them of danger; to others, as the carnivora, in finding their
prey; to others, again, as the wild boar, for both purposes
combined. But the sense of smell is of extremely slight service,
if any, even to the dark coloured races of men, in Whom it is

 Milller's ‘l‘;le'menu of Phy i- Knox, ‘Great Artists and Anato-

mists,’ p. 106, This rudiment ap-

c. e Carl Vogt,
jovember. 8th, 1834, Sec also K. on Man, Eng. translat. p. 15
o
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much more highly developed than in the white and civilised
races Nevertheless it does not warn them of danger, nor guide
them to their food; nor does it prevent the Esquimaux from
sleeping in the most fetid atmosphere, nor many savages from
eating half-putrid meat. In Buropeans the power differs greatly
in different individuals, as I am assured by an eminent naturalist
who possesses this sense highly developed, and who has at-
tended to the subject. Those who believe in the principle
of gradual evolution, will not readily admit that the sense of
smell in its present state was originally acquired by man, as
he now exists. He inherits the power in an enfeebled and
5o far rudimentary condition, from some early progenitor, to
whom it was highly serviceable, and by whom it was con-
tinually used. In those animals which have this senso highly
developed, such as dogs and horses, the recollection of persons
and of places is strongly associated with their odour; and wo can
thus perhaps understand how it is, as Dr. Maudsley has truly
remarked,” that the sense of smell in man  is singularly effective
“in recalling vividly the ideas and images of forgotten scenes
“ and places.”

Man differs conspicuously from ll the other Primates in being
almost naked. But a few short straggling hairs are found over
the greater part of the body in the man, and fine down on that
of the woman. The different races differ much in hairiness; and
in the individuals of the same race the hairs are highly variable,
not only in abundance, but likewise in position: thus in some
Europeans the shoulders are quite naked, whilst in others they
bear thick tufts of hair® Thero can bo little doubt that the
hairs thus seattered over the body aro the rudiments of the
uniform hairy coat of the lower snimals. This view is rendered
all the moro probable, as it is known that fine, short, and pale-
coloured hairs on the limbs and other parts of the body, oceasion-

# Theaccount given by Humboldt

x of smell possessed by

T e e ol
known, and has been confirmed by

olfactory region, as well as of the
skin of the body. I have, therefore,
spoken in the text of the dark.
coloured races having a finer sense

others, M. Houzenu (+Etudes sur

peatedly made experiments, and
proved  that Negroes and Indians
could recogaise persons in the dark
by their odour, Dr. W. Ogle has
made some curious observations on
the connection between the power
of smell and th eolouring matter
of the mucous membrane o

of smell than the white races. See
his paper, ¢ Medico-Chirurgical Tran-

Sstitnef Tondon, il 1870,
. 276,

e be Phyclogy and Pathology
omed, 2nd edi p. 134,

 Eschricht, U:ber 4 Ridivns
deor Haare am menschlichen Korper,
Muller’s Archiy i Anat and Phya’
1837, s, often have to »
Tt ehis very curious paper.
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ally bucomo develvped into “ thickset, long, and rather coarse
]mn abnormally nourished near old-standing

Tam informed hy Sir James Paget that often several members
‘of a family have a few hairs in their eyebrows much longer than
the others; so that even this slight peculiarity seems to be
inherited. These hairs, too, seem to have their representatives ;
for in the chimpanzee, and in certain species of Macacus, there
are scattered hairs of considerable length rising from the naked
skin above the eyes, and corresponding to our eyebrows ; similar
long hairs project from the hairy covering of the superciliary
ridges in some baboons.

The fine wool-like hair, or so-called lanugo, with which the
Juman feetus during the sixth month is thickly covered, offers a
‘more curions case. It is first developed, during the fifth month,
on the eyebrows and face, and especially round the mouth,
where it is much longer than that on the head. A moustache
‘of this kind was observed by Eschricht® on a female feetus; but
this i not so surprising a circumstance as it may at first appear,
for the two sexes generally resemble each other in all external
characters during an early period of growth. The direction and

of the hairs on all parts of the fetal body are the

same as in the adulf, but are subject to much variability. The
whole surface, including even the forehead and ears, is thus
thickly elothed ; but it is a significant fact that the palms of the
Tands and the soles of the feet are quite naked, like the inferior
surfaces of all four extremities in most of the lower animals. As
this can hardly be an accidental coincidence, the woolly cover-
ing of the feetus probably represents the first permanent coat of
hair in those mammals which are born hairy. Three or four
cases have been recorded of persons born with their whole bodies
and faces thickly covered with fine long hairs; and this strange
condition is strongly inherited, and is correlated with an abnor-
mal condition of the teeth. Prof. Alex. Brandt informs me that
he has compared the hair from the face of a man thus charac-
terised, aged duxty five, with the lanugo of a feetus, and finds it
ite similar in texture; therefore, as he remarks, the case may

Do attributed to an arrest of development in the hair, together
with its continued growth. Many delicate children, as I have

B = ey e o it

case of a father and son, born in

t, ibi Russia, with these peculiritics, 1

“ S«my ‘Vnmtlan of Animals have received drawings of both from
. Domestication,”

. an.p. S ot Ao Brand

c2
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boen assured by a surgeon to a hospital for children, have their
Dacks covered by rather long silky hairs; and such cases pro-
bably come under the same head.

Tt appears as if the posterior molar or wisdom-tecth were
tending to become rudimentary in the more civilised races of
man. These teoth are rather smaller than the other molars, as
is likowise the case with the corresponding tecth in the chim-
panzee and orang; and they have only two separate fangs.
They do mot cut through the gums till about the seventeenth
year, and T have heen assured that they sre much more liable to

:y, and are carlier lost than tho other tecth; but this is denied
by somo eminent dontists. They are also much moro liablo to
vary, both in structure and in the period of their development,
than the other teeth In tho Melanian races, on the other
hand, the wisdom-teoth are usually furnished with threo
separato fangs, and are generally sound; they also differ from
tho other molars in size, less than in the Caucasian races.®
Prof. Schaaffhausen accounts for this difference between the

races by “ the posterior dental portion of the jaw being always
“ghortened” in those that are civilised,* and this shortening may,
1 presume, be attributed to ci ‘men habitually feeding on
soft, cooked food, and thus using their jaws less. Iam informed
by Mr. Brace that it is becoming quite a common practice in the
United States to remove some of the molar tecth of children, as
thie jaw docs ot grow largo enough for tho perfoct development
of the normal mum

With respect to the alimentary canal, T havo met with an
account of only a single rudiment, namely the vermiform append-
age of the ciecum. The ciecum is a branch or diverticulum of
the intestine, ending in a cul-de-sac, and is extremely long in
many of the lower vegetable-feeding mammals. In the marsupial
Koala it is actually more than thrico as long as the whole body.
Tt is sometimes produced into a long gradually-tapering point,
and is sometimes constricted in parts. It appears as if, in con-
sequence of changed diet or habits, the cmeum had become much

4 Dr, Webb, ‘Teeth in Man and  from Florence, that he has lately
the Anthropoid Apes,’ as quoted by been studying the last molar teeth
Dr. C. Carter Blake in ¢ Anthropo- in the dilferent races of man, and
logical Review,’ July 1867, p. 209, has come to the same eoncluion s
“Anatomy of Verte- that given in my text, viz, t

Pp- 820, 821, and  the higher or civilised races n

brates,” vol.

325, are on'the roud towards atrophy or
44 <On the Primitive Form of the elimination.
Skull,? Eng. translat. in ¢ Anthropo- Owen, ¢ Anstomy of Verte-
logosl Review Oct. 1868, p. 425, bras’ . pp 416, 434, 441,
Montegazza writes to me

© The Complete Work of Charles Darwin Online



Cuar T Rudiments. 21

shortened in various animals, the vermiform appendage bemg
Mu. a rudiment of the shortened part. That this appendago

audiment, wo may infer from its small size, and from tle
B it Prot. Gaaeatin:  Jns collectad of s variability
in man. It is occasionally quite absent, or again is largely
developed. The passage is sometimes completely closed for half
or two-thirds of its length, with the terminal part consisting of
a flattened solid expansion. In the orang this appendage is long
and convoluted: in man it arises from the end of the short
emeum, and is commonly from four to five inches in length,
being only about the third of an inch in dismeter. Not only i
it useless, but it is sometimes the cause of death, of which fact
1 have lately heard two instances: this is duc to small hard
Dodies, such as seeds, entering the passage, and causing inflam-
‘mation.

In some of the lower Quadrumana, in the Lemuride and
Carnivora, as well as in many marsupials, there is a passage near
the lower end of the humerus, called the supra-condyloid fora-
men, through which the great nerve of the fore limb and often
the great artery pass. Now in the humerus of man, there is
generally & trace of this passage, which is sometimes fairly well
developed, being formed by a depending hook-like process of
bone, completed by a band of ligament.  Dr. Struthers, who has
closely attended to the subject, has now shewn thut this
‘peculiarity is sometimes inherited, as it has occurred in a father,
and in no less than four out of his seven children. When pre-
sent, the great nerve invariably passes through it; and this
clearly indicates that it is the homologue and rudiment of the
supra-condyloid foramen of the lower animals. Prof. Turner
estimates, as he informs me, that it oceurs in about one per cent.
of recent skelotons. But if the occasional development of this
structure fn man is, as seems probable, due to reversion, it is a
return to & very ancient state of things, because in the higher
Quadramans it is absent.

There is another foramen or perforation in the humerus,

o cAumuar delly Soc. & Nat? Feb, 16, 1873, and another im-

Modens, 1867, p. 94. portant paper, ibid., Jan. 24, 1863
@3 C. Martins (“De IUnité p. 83. Dr. Knos, us I am informed,
* in ‘Revue des Deux was the first nm&oml ‘who l‘he\\

ondes,’ June 15, 1862, p. 16), and

(¢ Generelle Morphologie,’

B e bt ekl

the singular fuct of this rudi-
imes causing death.

“ With respect to_inheritance,

see Dr. Struthers in the *Lancet,’

sitention to this peculir structure
in man; see

Anatomists,’ p e
portant memoir on this process by
Dr. Gruber, in the ¢ Bulletin de
V'Acad, e St. Pitersbourg,
Lo, 1 .48
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oceasionally present in man, which may be called the inter-
condyloid. This oecurs, but not constantly, in various anthro-
poid and other apes,® and likewiso in many of the lower animals.
1t is remarkable that this perforation seems to have been present
in man much more frequently during ancient times than
Tocently. Mr. Busk® has collected the following evidenco on
this head: Prof. Broca “ noticed tho porforation in four and a
“half per cent. of the arm-bones collected in the ¢ Cimetidre du
“Sud,” at Paris; and in the Grotto of Ommy, the eontents of
“which aro zeferred to tho Bronzo period, as mahy as cight
“Immeri out of thirty-two were perforated; ‘ut. this extraordic

“nary proportion, he thinks, might be due to the eavern having
“been a sort of * family vault. Agnin, M. Dupont found thirty
“ per cent. of perforated bones in the caves of the Valley of the
“ Lesse, belonging to the Reindeer period ; whilst M. Leguay, in
‘@ sortof dalmen at Argentenil, observed twenty-fivo per cent.
“to bo perfornted; and M. Prancr-Boy found twenty-six per

“cent. in the same condition in bones from Vauréal. Nor should
“it be left unnoticed that M. Pruner-Bey states that this con-
 dition is common in Guanche skeletons” It is an interesting
fact that ancient races, in this and several other cases, more
frequently present structures which resemblo those of the lower

animals than do the modern. One chiof canso seems to be that
the ancient races stand somewhat nearer in the long line of
descent to their remote animal-like progenitors,

Tn man, the 0s coceyx, togother with certain other vertebrm
hereafter to be described, though functionless as a tail, plainly
vepresent this part in other vertebrate animals. At an early
embryonic period it is free, and_projects beyond the lower
extremities; as may be seen in the drawing (Fig. 1.) of a human
embryo. Even after birth it has been known, in certain raro
and anomalous cases,” to form a small external radiment of a
tail. The os coceyx is short, usually including only four
ventobr, il anchylosed togother: and theso aro fu & rudi

2 Mr. St. George Mivart, ‘Trans- % Quatrefages has Jately enlected
'wt Phll Soc.” 1867, p. 310, the evidence on this subject. ¢ Revue
“On the Cn\'es m' Gibraltar,” des Cours Scmnuhqnes, 1867-1868,
Tr-uunct Internat. Congress of p. 625. In 1840 Fleischmann ex-
Prehist, Arch.” Third Session, 1869, hibited a human feetus bearing a
p. 159, Prof. Wyman has lately free tail, which,as is not always the
shewn (Fourth Annual Report, Pea- case, mc‘ aded "rtebrll bodies ; and
‘body Museum, 1871, p. 20), that this this tail was c‘ndeally examined by
perforation is present in thirty-one the many anatomists present at the

r cent, of some human remains meeting of naturalists at Erlangen
from ancient mounds in the Western (.mn Marshall in Niederlindischen
United States, and in Florida. It rehiv fiir Zoologie, December1871).
frequently occrs in the negro.
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mentary eondition, for they consist, with the exception of the
basal one, of the centrum alone® They are furnished with
some small muscles; one of which, as I am informed by Prof.
Turner, has been e’xpre&vly deseribed by Theile as a rudimentary
Tepetition of the extensor of the tail, a muscle which is so
largely developed in many mammals.

The spinal cord in man extends only as far downwards as the
last dorsal or first lumbar vertebra; but a thread-like struc-
ture (the filum (emmalr) uns down the axis of the sacral part
of the spinal canal, and fre along the back of the coceygeal
bones. The nupper part of this filament, as Prof. Turner
informs me, is undonbtedly Tomologous with the spinal cord;
‘but the lower part apparently consists merely of the pia mater,
or vascular investing membrane. Even in this case the os
coccyx may be said to possess a vestige of so important a
structure as the spinal cord, though no longer enclosed within
a bony canal. The following fact, for which I am also in-
debted to Prof. Turner, shews how closely the os coceyx corre-
sponds with the true tail in the lower animals: Luschka ha
recently discovered at the extremity of the coccygeal bones o
very peculiar convoluted body, which is continuous with the
middle sacral artery; and this discovery led Krause and Meycr
10 examine the tail of a monkey (Macacus), and of a cat, in both
of which they found a similarly convoluted body, though not at
the extremity.

The n))rod\mhw system offers various rudimentary struc-
but these differ in one important respect from the
foregoing cases. Here we are not concerned with the vestige of
a part which does not belong to the species in an efficient state,
buz with a part efficiont in the ono sex, and represented in the

other by a mere rudiment. Nevertheless, the occurrence of
such rudiments is as difficult to explain, on tho belief of the
separate creation of each species, as in the foregoing cases.
Hereafter I shall bave to recur to these rudiments, and shall
shew that their presence generally depends merely on inheri-
tance, that is, on parts acquired by ono sex having been
partially transmitted to the other. I will in this place only give
some instances of such rudiments. It is well known that in the
males of all mammals, including man, rudimentary mamma
exist. These in several instances have become well developed,
and have yielded a copious supply of milk. Their essential
identity in the two sexes is likewise shewn by their occasional
sympathetic enlargement in boih during an attack of the

% Owen, ‘On the Nature of Limbs,’ 1849, p. 114,
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measles. The vesicula prostatica, which has been observed in
many male mammals, is now universally acknowledged to be
the homologue of the female uterus, together with the con-
nected e. It is impossible to read s able
description of this organ, and his veasoning, without admitting
the justness of his conclusion. This is especially clear in th
case of those mammals in which the true female uterns
Difurcates, for in the males of these the vesicula likewisa
Difarcates™ Some other rudimentary structures belonging to
the reproductive system might have been here adduced.
The bearing of the three great classes of fmm now given i
But itwould b
the line of argument given in detail in my * Origin of Specien
Tho homologiea camsieueton of s wikola fasie 1 tho Tty
of the same class is intelligible, if wo admit their descent from
 common progenitor, together with their subsequent adaptation
to diversified conditions. On any other view, the similarity of
pattern between the hand of & man or monkey, the foot of a
horso, tho flipper of a scal, the wing of nm &e., is utterly
<" Tt is no scientific to assert, that they
Tave all been formed o th Lhe same ideal plan.  With respect to

we can
# Lenckart, in Todd's ‘Cyclop

of Anat.” 1849-52, vol. iv. p. 1415,
In man this organ is from
three to six lins in legth, but,

other rudimentary
puss it i4 varibl in development
as well as in other characters.

42" See, o this subject, Owen,
“Anatomy of Vertebrates,” vol. iii
75, 676, 706.

% Prof. Bianconi, in a recently
published work, illustrated by ad-
mirable engravings (‘La Theo

'uuenne et la création dite in-

i 4), endeavours to
show that omaloginlsructures, in
tho sbove aad other cases, canbe
fully explained on mechanical prin-
ciples, in accordance with their uses
one has shewn so well, how ad-
mirably such structures are adapted
for their final purpose; and this
adaptation can, as 1 believe, be
explained through natural selection.
In considering the wing of a bat, he
brings orward 5. 218) what appesrs

me (10 use Auguste Comte's

on the principle of

words) & mere metaphysical prin-
ciple, namely, the preservation “in

“its integrity of the mammalian

“ nature of the animal.” In ouly a

few cases does he discuss rudiments,

o then aly those
rtially rudi

wings of certain beetles, existing
under the soldered wing-covers, or
the vestiges of the pistil and stamens
in various flowers, and many other
such eus, Althongh [ grently
admire Bianconi’s work, yet
the beheflwwhlld by most natural-
seems Tt "enmbaten,
um hvmulurgu:.l structures are in-
explicable on the principle of mere
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yariations euparvening at a ather lato embryonio period, aud

inherited at a corresponding period, how it is that the
embryos of wondexf\llly difforent forms should still Tetain, more
or less perfectly, the structure of their common progeritor.
No other explanation has ever been given of the marvellous fact
that the embryos of a man, dog, seal, bat, reptile, dc., can at first
hardly bedistinguished from each other. In order to understand
the existence of rudimentary organs, we have only to suppose
that a former progenitor possessed the parts in question in a
‘perfect state, and that under changed habits of life they became
reatly reduced, cither from simple disuse, or through the natural
selection of those individuals which were least encumbered with
a superfluous part, aided by the other means previously in-
dicated.

Thus we can understand how it has come to pass that man and
all other vertebrate animals have been constructed on the same
aeneral model, why they pass through the same carly stages of
development, and why they retain certain rudiments in common.

tly we ought frankly to admit their community of
descent; to fake any other view, is to admit that our own
struoture, and that of all the animals around us,is @ mere snare
to entrap our judgment. This conclusion is greatly
iened, if we look to the members of the whole animal
eem, and consider the evidenco derived from their affnitios
their ion and geolo-
okt Tk only our matural prejudice, and that
arrogance which made our forefathers declaro that they were
descended from demi-gods, which leads us to demur to this
conclusion. But the time will before long come, when it will be
thought wonderful that naturalists, who were well acquainted
with the comparative structure and development of man, and
other mammals, should have believed that cach was the work
of & separate sct of creation.
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CHAPTIER II.
Oy THE MANNER oF DEVELOPMENT oF MAN FROM SOME
Lower Fora.

Variability of body and mind in man—Inberitance—Causes of variability
ws of variation the sume in man as in the lower animals—Direct
.lcl]an of Ihe cnndmons of lllu—LB‘ecLi e increased use and disuse
lated variation—
Eﬂc of mcm‘ls&—check to mcruu—-xn tural selection—Man the most
dominant animal in the world—lmpomuee of his corporeal structure—
“The causes which have led to his becoming erect nges.
of structure—Decrease in size of the canine teeth—Increased size and
altered shape of the skull—Nakedness—Absence of a tuil—Defenceless
condition of man.

Ir is manifest that man is now subject to much variability.
o two individuals of the same race are quite alike. We may
compare millions of faces, and each will be distinct. There is
an equally great amount of diversity in the proportions and
dimensions of the various parts of the body; the length of tho
legs being one of the most variablo points.’ * Although in somo
quarters of the world an elongated skull, and in other quarters
a short skull prevails, yet there is great dmmnty or :hape even
within the limits of the same race, as igines of
Amrica and South Australin—tho latter a mee probﬁhly as

“ pure and homogeneous in blood, customs, as any
“in existenco”—and even with the inhabitants of so confined
an area as the Sandwich Islands® An eminent dentist assures
me that there is nearly as much diversity in the teeth as in the
features. The chief arteries so frequently run in abnormal
courses, that it has been found useful for surgical purposes to
caleulate from 1040 corpses how often each courso prevails®
The muscles are eminently variablo: thus those of the foot
were found by Prof, Turner* not to be strictly alike in any two
out of fifty bodies; and in some the deviations were considerable,

1 “Investigations in Military and
Anthropolog. taistics of American
ers,” by B. A. Gould, 1869, p.

With respect to the “Cranial
forms of the American aborigines,”
e D, Aithen Neigs i *Pro.
ia, May,
1605, O the. Ansitinn o2

Huxley, in Lyell’s Antiguty of
Man,” 1863, p. 87, the Sund.
wich e e w,:m,
ations o Crania,’ Boston,
ms, P18,
2 “Anatomy of the Asterien” by
R. Quain. Proface, vol. i.
Sreasact, Ropl oo Eiin-
burgh,’ vol. xxiv. pp. 175, 189,
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Ho adds, that the power of performing the appropriate move-
‘ments must have been modified in accordanco with the several
doviations. Mr. J. Wood has recorded® the occurrence of 295
‘musoular variations in thirty-six subjects, and in another st of
the same number no less than 558 variations, those occurring on
both sides of the body being only reckoned as one. In the last
set, not ono body out of the thirty-six was “found totally
 wanting in departures from the standard descriptions of the
system given in anatomical text books.” A single

body presented the extraordinary number of twenty-five distinct
abnormalities, The same muscle sometimes varies in many
ways: thus Prof. Macalister describes® no less than twenty

variations in the palmaris accessorius.

The famous old anatomist, Wolff insists that the internal
‘viseera are more variable than the external parts: Nulla parti-
cula est quas non aliter et aliter in aliis se haleat hominibus. Ho
Tas even written a treatise on the choice of fypical examples of
the viscera for representation. A discussion on the beau-ideal
nmmum lungs, kidneys, &c., as of the human face divine,

sounds strange in our ears,

The variability or diversity of the mental faculties in men of
the same Tace, not to mention the greater differences between
the men of distinct races, is so notorious that not a word need
here be said. So itis with the lower animals. All who have
had charge of menageries admit this fact, and we see it plainly
in our dogs and other domestic animals. Brehm especially
insists that each individual monkey of those which he kept tame
in Afriea had its own peculiar disposition and temper: he men-
tions one baboon remarkable for its high intelligence; and tho
keepers in the Zoological Gardens pointed out to me a monkey,
helonging fo the New World division, equally remarkable for

intelligence. Rengger, also, insists on the diversity in the
various mental characters of tho monkeys of the same specics
which he kept in Paraguay; and this diversity, as he adds, is
partly innate, and partly the result of the manner in which they
have been treated or educated *

1 have clsewhere® o fully discussed the subject of Tnheritance,
that I need here add hardly anything. A greater number of

4 Proo. Roysl Soc! 1867 .t Bichm, ‘Tiierleben, B. i, s
544; also 1868, pp. 483,524, There 58, 87. Rengger, * Shugethiere 7on
88 peenions puper, 1805, 220, Paruguay, s 5.

Academy,” vol. _ * Variation of Avimals and

Ll“ﬂ.p.lu Plants under Domestication,’ vol
7 ¢Act, Acal. St Petersburg’ i chp. i

1778, past . p. 217
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facts have been collected with respect to the transmission of the
most_trifling, as well as of the most important characters in
man, than in any of tho lower animals; though the facts are

mental qualities, their transmission is manifest in our dogs,

horses, and other domestic animals. Bemdm special tastes and

habits, general intelligence, courage, bad and good temper, &o.,
are certainl;

and, on the other hand, it is 0o certain that insanity and doteri-
orated mental powers likowise run in familics.

been

TDomesticated animals vary more than those in a state of nature;
and this is apparently due to the diversified and changing nature

of the conditions to which they have been subjected. In this
respect the different races of man resemble domesticated animals,
and so do the individuals of the same race, when inhabiting a
very wide area, like that of America. _ We seo '.ha influence of
diversified

savages has often been exaggerated, mdmwmemumhnd.ly
e said to exist® It is, nevertheless, an error to speak of man,
oven if we look only to the conditions to which he has been
as “far more domesticated " than any other animal.

Some savage races, such as the Australians, ave not exposed to
more diversified_conditions than are many species which have
a wido range. In another and much more important
man_differs widely from any strictly domesticated animal ;
his breeding has never long been controlled, cither by methodion
or unconseious selection. No race or body of men has been so
10 ¢ Hereditary Genius: an In- “man had an oval visage with fine

quiry into jts Laws and Conse- ¢ features, and another was auite
quences,’ 1869, “ Mongolian in breadth and pr

' Mr. Bates remarks (“ The N minencs of chock, & or =
salist on the Amazons,” 1863, vol. ii. “ el and obliqui
. 150). with repect o the Tadizns ek, easties o As-

of the same erican tribe, !hnyulo' *Bag, tramiat, 1965, 1
in the chape of the head; one
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oumplete!y snhjngnted by other men, as that certain individuals
rved, and thus unconsciously selected, from some-
lww exmlhng in utility to their masters. Nor have certain
male and female individuals been intentionally picked out and
matehed, except in the well-known case of the Prussian grena-
diers; and in this case man obeyed, as might have been ex-
peeted the law of methodical selection ; for it is asserted that
many tall men were reared in the villagos inhabited by the
iers and their tall wives. In Sparta, also, a form of selec-
tion was followed, for it was enacted that all children should be
ined shortly after birth; tho well-formed and vigorous
eing preserved, the others left to perish*
1f we consider all the races of man as forming a single species,
his range is enormous; but some separate races, as the Americans
and Polynesians, have very wide ranges. It is o well-known
Jaw that widely-ranging species are much more variable than
species with restricted ranges; and the variability of man may
‘with more truth with that of widely
in with tiat of domesticated animale
Not only does variability appear to be induced in man and
the lower animals by the same general causes, but in both the
same parts of the body are affected in a closely analogous
manner. This, has been proved insuch full detail by Godron and

» )mrnrd‘ S e T o e The Gre-
vol. t appears also from  cian poet, 'rn-cgm, who hml 350
5.

ion, T would
tion has been called by the Rev. be for the improvement of manl
3 Hoarey, that it was & well ~Ho suw, likewise, that wealth ot
Tecogaised principlo with the Greeks, checks the proper action of sexual
that mnnnght toselect their wives selection. He thus writes
with a view to the health and

“With kins and horses, Kurnus ! we proceed
By reasonable rules, and choose a bree
For profit and increase, at any price;
Of a sound stock, without defect or vice.
But, in the daily matches that we make,
Tho'pric s everything: for maney’s ey
Men marry: women a rriage given
Tho chuet o rufas, that Jn wealth has thriven,
May match his offspring with the proudest race :
Thus everything is mix’d, noble and base !
1f then in outward manner, form, and miod,
You find us a degraded, motley kind,
Wonder no more my iiend | the cabss i plai,

And to lament the consequence is vain.
(The Works of J. Hookham Frere, vol. fi. 1872, p. 334
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‘Quatrefages, that I need here only refer to their works. Mon-
strosities, which graduate into slight variations, are likewise so
similar in man and the lower animals, that the same classification
and the same terms can be used for both, as has been shewn by
Isidore Geoffroy St.-Hilaire® In my work on the variation of
‘domestic animals, I have attempted to arrange in a rude fashion
the Jaws of variation under the following heads :—The direct and
definite action of changed conditions, as exhibited by all or nearly
all the individuals of the same species, varying in the same mauner
under the same circumstances. The effects of the long-continued
ase or disuse of parts. The cohesion of homologous parts. The
varfability of multiple parts. Compensation of growth; but of
this law I have found 1o good instance in the case of man. The

of the mechanical pressure of one part on another; as of
th pevis on theeraniom of the nft n the omb._Arrestsof

to the of parts.

The saprescatiaoos losh charscties Buroueh oversion.
And lnstly, correlated variation. All these so-called laws apply
equally to man and tho lower animals; and most of them even
1o plants. It would be superfluous here to discuss all of them
but several are so important, that they must be treated at con-
siderablo length.

The direct and definite action of clanged conditions.—This s u
subject. It cannot be denied that con-
ditions produce some, and occasionally a considerable effect, on
organisms of all kinds; and it sems at first probablo that if
sufficient time wero allowed this would be the invariable result.
But 1 have failed o obtain clear evidence in favour of this con-
clusion ; and valid reasons may be urged on the other side, at
least as far as the innumerable structures aro concerned, which
are adapted for special ends. There can, however, be no doubt
that changed conditions induce an almost indefinite amount of
fluctuating mubxhty, by which the whole organisation is rend-
ered in some degree plast
In the United States, n\)ove 1,000,000 soldiers, who served in
the late war, were measured, and the States in which they were

The Descent of Man. Pasr L

M Godron, ‘De VEsphee, 1859, 18 I have fully discussed these
vre'd. Quatrefages, ¢ Unite laws in my ¢ Puston of Anints
pice Humaine,’ 1861, Also and Plants under Domesticaticn,’
iy Anthropology, given in  vol. ii. chap. xxil. il
the  Revue ds Cours Slntifiques” P, Durand s laely (1868)
6-1868. lished a_valuable ‘

S i, Géa. et Part des Ano-
malies de TOrganisation,’ in three
volumes, tom. i. 1832,

fluence des Milieux,”
‘much stress, in ht o alpln(
the nature of the soil.
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‘born and reared were recorded.” From this astonishing number
of observations it is proved that local influences of some kind
act directly on stature; and we further learn that  the State
“where the physical growth has in great measure taken place,
“and zha State of birth, which indicates the ancestry, seem to
“exert a influence on the stature.” For instance, it is
embhshed “ that residence in the Western States, during the
 years of growth, tends to produce increase of stature.” On the
other hand, it is certain that with sailors, their life delays growth,
as shewn by the great difference between the statures of soldiers
“and sailors at the ages of seventeen and eighteen years.” Mr. B.
A. Gould endeavonred to ascertain the nature of the influences
which thus act on stature; but he arrived only at negative results,
namely, that they did not relate to climate, the elevation of the
nd, soil, nor even “ in any controlling degree” to the abundance
or the need of the comforts of life. This latter conclusion is
directly opposed to that arrived at by Villermé, from the statistics
of the height of the conseripts in different parts of France. When
ferences in stature between the Polynesian
chiefs and the lower orders within the same islands, or between
the inhabitants of the fertile volcanicand low barren coral islands
of the same ocean,” or again between the Fuegians on the eastern
and western shores of their country, where the means of subsis-
tence are very different, it is scarcely possible to avoid the con-
clusion that better food and greater comfort do influence stature.
But the preoeding statements shew how difficult it is to arrive
at any precise result. Dr. Beddooe has lately proved that, with
the inhabitants of Britain, residence in towns and certain occupa-
‘tions have a deteriorating influence on height; and he infers that
the result is to a certain extent inherited, as is likewise the caso
in the United States. Dr. Beddoefurther believes that wherever
4 “ race attains its maximum of physical development, it rises
“highest in energy and moral vigour.”

Whether external conditions produce any other direct effect
on man is not known. It might have been expected that dif-
ferences of climatewould have had a marked influence, in as much
as the lungs and kidneys are brought into activity under a low

17 <Iavestigations in Military and
Authrop. Statistics,’ &e. 1869, by
B A Gould, . 95, 107, 126, 381,

% For the Polynesians, see Prich-
ard’s ¢ Physical Hlst cf Mmkm(l'
vol. v. 1847, p.
Godroz, ¢ De lElP!ce, oy

289. There is also a remarkable

difference in_appearance betyveen

the closely-allied Hindoos inhabiting

the Upper Ganges and Bengal; sec
hinstone’s * History of India, vol.
24,

emoirs, Anthropolog.  Soc.
1867-69, pp. 561, 565, 567.

vol
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temperature, and the liver and skin under a high one® It was
formerly thought that the colour of the skin and the character
of the hair were determined by light or heat; and although it
can hardly be denied that some effect is thus produced, almost
all observers now agree that the effect has been very small, even
A GE DNt Wt 1 Ut WAttt v b6 more
properly disousid when o trstof th difleent race of man-
kind. With our domestic there are grounds for
Delioving that cold and damp dmﬂy affect the growth of the
Tair; but T have not met with any evidence on this head in the
case of man,

Effects of the inereased Use and Disuse of Parts.—It is well
known that use strengthens the muscles in the individual, and
complete disuse, or the destraction of the proper nerve, weakens
them. When the eyo i destrayed, the opto nervo offen becomes
atrophied. When an artery s tied, the lateral channels inc

ot only in diameter, but in the thickness and strength prriv
cons.. When one Eiduey cosses fo act from discase, the other

increases in size, and does double work. Bones increase not
only in thickness, but in length, from carrying s greater weight.
Dr.ﬂerent mupmnns, habitually followed, lead to changed

in various parts of the body. Thus it wasascertained
= o Uit Sates Commisson ™ that tho legs of the sailors
employed.in the lato war were longer by 0217 of an inch than
those of the soldiers, though the sailors were on an average
shorter men; whilst their arms were shorter by 109 of an inch,
and therefore, out of proportion, shorter in relation to their
lesser height. This shortness of the arms is apparently due to
their greater use, and is an unexpected result: but sailors
chiefly use their arms in pulling, and not in supporting weights.
With sailors, the girth of the neck and the depth of tho instep
aro greater, whilst the circumference of the chest, waist, and
hips is less, than in soldiers.

Whether the several foregoing modifications would become
hereditary, if the samo habits of life were followed during many
generations, is not known, but it is probable. Rengger® attri-
Dutes the thin legs and thick arms of the Payaguas Indians to

@ Dr. Brakenridge, *Theory of Dr. Jaeger, “Ucber das Lingen-
jathesis,” ¢ Medical Times,’ June 19 wachsthum der Knochen,” ¢ Jena-

aad July 17, 1869. ischen Zeltschrif,’ B, v. Hef i

T Rave given authorities for # avetigutions’ &e. By B A.
e eni my  Gould, 1868, p.
“Variation of Animals znder Do- s-. ihiere von Paraguay,

‘mestication,’ vol. ii. pp. 297-300. mn,
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‘successive generations having passed nearly their whole lives in
canoes, with their lower extremitios motionless. Other writers
Tave come to a similar conclusion in analogous cases.  According
0 Granz who lived for & long timo with the Esquimaus, * the
“matives believo that ingenuify and dexterity in scal-caiching
highest art and virtuc) is hereditary ; thero is really
"mﬂ.ﬂng in it, for the son of a celebrated seal-catcher will
‘himself, thongh he lost his father in childhood.”
But in this case it is mnhl aptitude, quite as much as bodily
structure, which appears to be inherited. It is asserted that
i s

some cases, between the development of the extremities and of

the jaws, it is possible that in those classes which do not labour
‘much with their hands and feet, the jaws would be reduced in
size from this cause. That they are gencrally smaller in refined
and civilised men than in hard-working men or savages, is cortain,
But with savages, as Mr. Herbert Spencer“ has remarked, the
greater use of the jaws in chewing coarse, uncooked food, would
direct manner on the'masticatory muscles, and on the

which they are attached. In infants, long before birth,

‘the skin ondm»!e- of the feet is thicker than on any other part
* and it can hardly be doubted that this is due

i.n.hﬂhd effects of pressure during a long series of

Itis familiar to every one that watchmakers and engravers
liable to be short-sighted, whilst men living much out of
and especially savages, aro generally long-sighted.® Short-
and long-sight certainly tend to be inherited® The
inferiority of Earopeans, in comparison with suvages, in eye-
sight and in the other senses, is no doubt the accumulated and
transmitted effect of lossened use during many generations; for
Rengger® states that ho has repeatedly observed Euro

 ‘History of Greenland,’ Eng. (‘Sanitary Memoirs of the War of
translat. 1767, vol. . p. 230. the Rebellion,” 1869, p. 530), has
# ¢Intermarriage’ By Alex. proved this to be the case; and he
Walker, 1838, p. 377. accounts for it by the ordinary
# The Variation of Animals range of vision in sailors being “ re-
jcation, vol. i, p. 173. “stricted to the length of the vessel
% ¢Principles of Biology,’ vol. i. “and the height of the masts.”

455, ® ‘The Variation of Animals
- Lects P8
Patology vl 1 i Paraguay,”
It is a singalar and 5.8,10. Lhave had good opportuni-

pected fact that sailors are inf ties for observing the extraordinary
1o landsmen in their mean distance ot of eyesight in the Fuegians.
of distines vision. D, B. A. Gould See also Lawreace ('lm =
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who hiad been brought up and. spent their wholo lives with the
wild Tndians, who nevertheless did not equal them in the sharp-
ness of their senses. The samo naturalist observes that the
cavities in the skull for the reception of the several sense-organs
aro larger in the American aborigines than in Europeans; and
this probably indicates a corresponding difference in the dimen-
sions of the organs themselves. Blumenbach has also remarked
on the large size of the masal cavities in the skulls of the
American aborigines, and connects this fact with their remarkably
acuto power of smell. The Mongolians of the plains of Northers:
Asia, according to Pallas, have wonderfully perfect senses; and
Prichard belicves that the great breadth of their skulls across
tho zygomas follows from their highly-developed sense-organs.
The Quechua Indians inhabit the lofty plateaux of Peru; and
Aleide d'Orbigny states® that, from continually breathing a
highly rarefied atmosphere, they have acquired chests and lungs
of extraordinary dimensions. The cells, also, of the lungs are
larger and more numerous than in Europeans. These observa-
tions have been doubted ; but Mr. D. Forbes carefully measured
‘many Aymaras, an allied race, living at the height of between
10000 and 15,000 fect; and he informs me™ that they
differ conspicuously from the men of all other races seon by him
in the circumference and length of their bodies. In his table of
‘measurements, the stature of each man is taken at 1000, and the
other measurements are reduced to this standard. It is hero
seen that the extended arms of the Aymaras are shorter than
those of Europeans, and much shorter than those of Negroes.
The legs are likewiso shorter ; and they present this remarkable
peculiarity, that in every Aymara measured, the fomur is actually
shorter than the tibia. On an average, the length of the femur
fo that o the tiia s as 211 to 252; whilst in two Europeans,
easured at the same time, the fomora to the tibim were as 244
30990 fn ireo Nogroes' s 200 604514 " ‘rcmerus i
likewise shorter relatively to the forcarm. This shortening of
that part of the limb which is nearest to the body, appears tobe,
as suggested to mo by Mr. Forbes, a case of compensation in

Physiology,” m., 1822, p. 404) on  bach, vol. i. 1851, p. 811; for the
this same subject. M. Giraud-Teulon statement by Pallas, vol. iv. 1844,
as recntly cliocad (‘Rorae dey P- 407,

Scientifiques,’ 1870, p. 625) ~ * Quoted by Prichard, ¢Re-
alarge and valuable body of evidence searches into the Phys. Hist. of Mane
proving that the cause of short- kind, vol. v. p. 463.
sight, “Cest I travail assidt, de % Mr. Forbes' valusble paper ie

% now published in the ¢ Journal ot
3 Prichard, ¢ Phys. Hist. of Man- the Ethnological Soc. of London,
kind,’ on the suthority of Blumen- new series, vol. ii. 1870, p. 193.

© The Complete Work of Charles Darwin Online



Caar. IL Manner of Development. 35

relation with the greatly incrensed length of the trunk. The
Aymaras present some other singular points of structure, for
instance, the very small projection of the heel.

These men are so thoroughly acclimatised to their cold and
lofty abode, that when formerly carried down by the Spaniards
1o fhe low eastern plains, and when now tempted down by high
wages to the gold-washings, they suffer a frightful rate of mor-
tality. Novertheless Mr. Forbes found a fow pure families
which had survived during two generations : and he observed that
they still inherited their characteristic peculiarities. But it was
‘manifest, even without measurement, that these peculiarities
Tad all decreased ; and on measurement, their bodies were found
ot to be so much elongated as those of the men on tho high
platenn ; whilst their fomora had become somewhat lengthened,
as had their tibim, although in @ less degrec. The actual
measurements may be seen by consulting Mr. Forbes’s memoir.
From theso observations, there can, I think, be no doubt that
residence during many generations at a great elevation tends,
Toth directly and indirectly, to induce inherited modifications
in the proportions of the body.ss

Although man may not have been much modified during
the latter stages of his existence through tho increased or de-
creased uso of parts, the facts now given shew that his liability in
this respect has not been lost; and we positively know that the
same law holds good with the lower animals. Consequently we
‘may infer that when at a remoto cpoch tho progenitors of man
were in a transitional state, and were changing from quadrupeds
into bipeds, natural selection would probably have been greatly
aided by the inherited effects of the increased or diminished uso
of the different parts of the body.

Arrests of Development.—Thero is a difference between arrested
development and arrested growth, for parts in the former state
continue to grow whilst still retaining their early condition.
Various monstrositics come under this head; and some, as a
cleft-palate, aro known to be oceasionally inherited. It will
suffice for our purposo torefer to the arrested brain-development
of microcephalous idiots, as described in Vogt’s memoirs®
Their skulls aro smaller, and the convolutions of the brain
ave less complex than in normal men. The frontal sinus, or the

® Dr. Wildkens | (‘Landwisth-  segions, have their frames modified.
schaft. Wochenblatt,” No. 10, 1869) % ¢ Mémoire sur les Microcé-
i ey publisted” an fntretiog  phales? 1667, pp. 50, 135, 169, 17,

sy shewing how domestic ani- 184138,
e ittt X
»
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‘projection over the eye-brows, is largely developed, and the jaws
are prognathous to an “efrayant” degroe; so that these idiots
somewhat resemblo the lower types of mankind. Their in-
telligence, and most of ther mental fuultics, o extremely
fecble. ‘They cannot acquire the power of specch, and aro
wholly incapable of pmlonged attention, but are much given to
imitation. They aro strong and remarkably active, contimnally
gumboling and jumping about, and making grimaces.

often ascend stairs on all-fours; and are curiously fond of
climling up farniture or trees. We are thus reminded of the
delight shewn by almost all boys in climbing trees; and this
again rominds us how lambs and kids, originally alpine il
delight to frisk on any hillock, however small. Idiots
resemble the lower animals in some other respects; thus e
cases are recorded of their earefully smelling every monthful of
food before eating it. One idiot s described us often using his
mouth in aid of his hands, whilst hunting for lice. They are
often filthy in their habits, and bave no sense of decency; and
soveral cases have bocn publised of their bodics beng re-

kably hairy.

Reversion.—Many of the enses to be here given, might have
introduced under the last heading. When a structure
is arrested in its dovelopment, but still continues growing,
until it closely resembles a corresponding structure in some
Tower and aduit member of the same group, it may in one sense
De considered as a caso of Teversion. The lnwer members in a
group give us some idea how the common progenitor was
probably construoted; and it is bardly crediblo that & complex
part, arrested at an carly phase of embryonic development, should
20 on growing 50 as ultimately to perform its proper fanetion,
unless it had acquired such pover during somo eslier stato of
existence, when the present exceptional or arrested structuro
ot normal. . The afzspin esiniof a microcephalous idiot, in as
far as it resembles that of an ape, may in this senso be said to
offer a case of reversion.® There are other cases which come
© Prof. Layeock sums up the pp. 40-5L Pinel has also given a
character of ‘brute-like idiots by striking ecase of hairiness in an
calling them theroid; ‘Journal of idiot.
Mental Science,” July 1563. Dr. In my  Variation of Animals
Scott (“The Deaf and Dumb,’ 2ad
edit,, 1870, p. 10) has often ob-
served the imbecile smelling their
fo is same cubject,
and on the hairiness of idiots,
Mandsley, ‘Bodv and Mind; I570 mammae  being lelenllr placed.
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more strictly under our present head of reversion. Certain
structures, regularly ocourring in the lower members of the group

symmetrically on the breast; and
ly from one case, in

a ll efficient mamma
ocourred e inguinal region of
a woman, the daughter of another

la
B vz i s he

s nourished. The pro-
uuu‘y du: the additional mamma:
are due o reversion is thus much
-\_u heless, it still
because two

oy e 1l
8 0kt bivast: and of this 1 el
have received information in several

rma
cases. It is well known that some
‘normally have two pairs of

on the breast. Five cases
have b_. Tecorded of the presence

EE

of more than a pair of mamma (of
coune rulimentary) o the male
sex of “Journal of

Anat. und Physiologyy 1872, . 56,
y-lu:;y ?vj»

for a
in_which two bmhm mbn-i

Eg_i

Z ‘Ralohun- "ol du
s Archiv.,’ lsm
cases

this
Dr,

Davel; Meck
Hematach " thiaks”shot” sha
caso is illustrated by a
‘medial mamma occurring in cortain

On the whole, we may

additional mammie
would ever have beea developed in
both sexes of mankind, had not his
-iymmm-pmuu with
‘more than a
llthnbwlmk(anILp 12),
also attributed, thoagh with much
idﬁﬁq, the frequent cases of

L

polydactylism in men and various
1 was partly

animals to reversion.

disputes Owen's conclusion,
other hand, according to the opinion
Intely advanced by Dr. Gunther, on
the paddle of Ceratodus, which is
provided with articulated bony rays
on both sides of a central chuin of
bones, there seems no great. difficulty
in admitting that six or more digits
on_one side, or on both sides, might
reappear through Teversion. | am
informed by Dr. Zouteveen that
there is a case on record of a man
having _twenty-four fingers and
twenty-four toes ! I was chiefly led
to the conclusion that the presence
of supernumerary digitsmight be due
to reversion from the fact that such
digits, ot only are strongly
herited, but, as 1 then believe, had
the power of regrowth after ampu-
tation, like the normal digits of the
lower ‘vertebrata. But I have ex-
lained in the Second Editon of my
nder tion why
1 T% Bisoe, litile selinnos, o0 tha
recorded_cases of such regrowth.
Neverthelius it desesves nofic, 1h
as much as arrested development
and reversion are intimately related
processes ; that various structures
@ embryonic or arrested con-
dition, such'us a cleft palate, bifid
uterus, &c., are froquently accom-
panied by polydactylism. This has
been strongly insisted on by Mecke.
and Isidore Geoffroy St.-Hilaire. But
at present it is the safest course to
give up altogether the idea that
there is any relation between the
development of supersumerary di-
gits and to_some lowly
Erganseed progenitos of man.
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to which man belongs, occasionally make their appearance in
him, though not found in the normal human embryo; or, if
normally present in the human embryo, they become abnormally
developed, although in & manner which is normal in the lower
‘members of the group. These remarks will be rendered clearer
by the following illustrations.

In varior the uterus graduates from a double
organ with two distinet orifices and two passages, as in the
marsupials, into & single organ, which is in no way double
except from having o slight internal fold, as in the higher apes
and man. The rodents exhibit a perfoct series of gradations
botween these two extreme states. In all mammals the uterus
is developed from two simple primitive tubes, the inferior
portions of which form the cornua; and it is in the words of
Dr. Farre, “by the coalescence of the two cornua at their lower
« extremities that the body of the uterus is formed in man;
“ while in those animals in which no middle portion or body
“ exists, the cornua remain ununited. As the development of
“ the uterus proceeds, the two cornua become gradually shorter,
« until at length they are lost, or, as it were, absorbed into the
“body of the uterus” Tho angles of the uterus are still
produced into cornua, even in animals as high up in the seale as
the lower apes and lemurs.

Now in women, anomalous cases are not very infrequent, in
which the mature uterus is furnished with cornua, or is partially
divided into two organs; and such cases, according to Owen,
repeat “tho grade of concentrative development,” attained by
certain rodents. Here perhaps we have an instance of a simple
arrest of embryonic development, with subsequent growth and
perfect fanctional development; for either side of the partially
double uterus is capable of performing the proper office of
gestation. In other and rarer cases, two distinet uterine cavities
are formed, each having its proper orifice and passage.® No such
stago is passed through during the ordinary development of the
embryo; and it is difficult to believe, though perhaps not im-
possible, that the two simple, minute, primitive tubes should
Know how (if such an expression may be used) fo grow into two

 See Dr. A. Farre's well-known  brates, vol. ii., 1868, p. 687. Pro-
asticle in the ¢ Cyclopadia of Ana- fossor Turner in bory: Mt
tomy and Physiology,’ vol. v. 1859, cal Journal, February 18!
. 642 Owen, ¢ Anatomy of Verte-
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distinet uteri, each with o well-constructed orifice and passoge,
and each furnished with numerous muscles, nerves, glands and
‘vessels, if they had not formerly passed through a similar course
of development, as in the caso of existing marsupials. No one
will pretend that so perfect a structure as the abnormal double
nterus in woman could bo the result of mere chance. But the
‘principle of reversion, by which a long-lost structure is called
‘Dack into existence, might serve as the guide for its full develop-
‘ment, even after the lapso of an enormous interval of time.
Professor ini, after diseussing the foregoing and various
cases, arrives at tho samo conclusion us that just
given. Ho adduces another instance, in the case of the malar
bone, which, in somo of the Quadrumana and other mammals,
‘normally consists of two portions. This is its condition in the
‘human fstus when twomontbs old; and through arrested develop-

in the lower proguathous races. Henco Canestrini
concludes that some ancient progenitor of man must have had
this bone normally divided into two portions, which afterwards
becamo fused together. In man tho frontal bone consists of @
singlopiss but i the embryo and in children, and in almost
the lower mammals, it consists of two picces separated by a
Bl e Dsuime occasionally persists more o less
distinetly in man after maturity; and more frequently in ancient
than o yooent crena, ospoially, a8 Canestrind has observed, in
those exhumed from the Drift, and belonging to the brachyce-
phaha Here .gun Te comes to the same conclusion as in
the analogous case of the malar bones. In this, and other instances
grveantly o be  given, the cause of ancient races approaching the
lower animals in certain characters more frequently than do the
modern races, appears to be, that the latter stand at a somewhat

% ¢ Annuario della Soc. dei Na(u- tected in about two per cent. of
ralisti in lfn'l—; 1867, 83. adult skulls; he also remarks that
Bro€. Canstrini gives exteacts on it more frequently occurs in. pro-
this subject from various authorities. gnnhu\u skulls, not of the Arym

Ilm

foind o complete similarty ia the Delorensi on the ssme subject *Tra
form, dons, aad conctionof  nuorl e anomalia del o,
the 'two_ malar bones in uunl malare’ Torino,

lorsel Sopra una rara lnwmllm

Still more recently Gruber has
written a pamphlet on the division
of this bone. 1 give theso references

suse o reviewsr, without any
Turin, 1871, where he says that grounds or scruples, has thrown
traces of the division may be de- doubts on my statements.
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srater distancs in ho long lin of descent from their early semi-
human progeni
Various in man, more ar less analogous to the

other anomalies

have been advanced by different authors, as cases of
Teversion; but these seem not a little doubtful, for we have to
descend extremely low in the mammalian scries, beforo wo find
such structures normally present."

In man, the canine teath are perfectly efficient instruments fo:
mastication. But their true canine character, as Owen* re-
marks, “is indicated by the conical form of the crown, which
“ terminates in an obtuse point, is convex outward and flat or
“ sub-concave within, at the base of which surfacé there isa
“ feeble prominence. The conical form is best ex) in the
“ Melanian races, especially the Australian. The canine is morc
“ deeply implanted, and by a stronger fang than the incisors.”
Nevertheless, this tooth no longer serves man as a special weapon
for tearing his enemies or prey; it may, therefore, as far as its
proper function is eoncerned, be considered as rudimentary. In

every large collection of human skulls some may be found, as
Hickel® ohurvu with the oanine teeth projcting considerably
beyond the
apes, but in a less dsgme To'thess ossos, open spaces betwern
the teeth in the one jaw are left for the mptmn of the canines
of the opposite jaw. Anmhnpma nd in o Kafix
by Wagner, is surprisingly
how few are the ancient skulls which have bnen
p-redmmennknlhnmmmmgmcmcm.e
Teast three cases the canines project largely; and in the Nauletto
jaw they are spoken of s enormous.s*
4 A whole series of cases is given il‘ in nny way serviceable, for in-
Isid. Mnh"‘l and nnpl(lyug

P

again, why should
muﬁm.-d: as atro
rophied parts,
nlnlnn o 8 former e of exist-
- s

rested in their _development., He mu B aum; mlnumyP
says that, according to my theory, etebrates,” vol.
“every transient condition of an iii. usa, z&
“ organ, during its development, is lle Morphologie,” 1866,
o gt e el

an end,
“ once was an end in h.ulL"
does not seem to me o
‘hold Why ;hnnld not varia-
tions ocenr during an early
of development, having no relation
to Teversion; yet such variations
might be preserved and accumulated,

4 Carl Vogt's * Lectures on Man,"
Eng traaiat. 1864 b 151,
jaw

a
hm tk ‘Anhhm
Review,’ mv. o Schaalt
haasn, ibid. 1668, p. b
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Of the anthropomorphous apes the males alone have their
canines fully developed ; but in the female gorilla, and in a less
degree in the female orang, these teeth project considerably
beyond the others; therefore the fact, of which I have been
assured, that women sometimes have considerably projecting
‘canines, is no serious objection to the belief that their occasional
great development in man is a case of reversion to an ape-liko
. He who rejects with scorn the belief that the shape
of his own canines, and. their occasional great development in
other men, are due to our early forefathers having been pro-
vided with these formidable weapons, will probably reveal, by
sneering, the line of his descent. For though he no longer
intends, nor has the power, to use these teeth as weapons, he will
unconsciously retract his “ snarling museles” (thus named by
Sir €. Bell),* 50 as to expose them ready for action, like a dog
prepared to figl

‘muscles are occasionally developed in man, which are
proper to the Quadrumana or ofher mammals. = Profossor
4 examined forty male subjects, and found a muscle,

In only two out of
thirty female subjects was this muscle developed on both sides,
but in three others the rudimentary ligament was present. This
musele, therefore, appears to be much more common in the
male than in the female sex; and on the belief in the descent
of man from some lower form, the fact is intelligible; for it
has been detected in several of the lower animals, and in all
of these it serves exclusively to aid the male in the act of

roproduction.
M. J. Wood, in his valuable series of papers,®® has minutely
described a vast number of muscular variations in man, which
normal structures in the lower animals. The muscles

¢ The Anatomy of Expresson, pp. 241, 262, vol. . 1667, . 544
1844, pp. 110, 151, vol. xvi. 1868, p. 524, I may here
' sted by Prof. Canestrini in 1dd that o e

the * Annuario,’ &., 1867, p. 90.
# The

study by any one who desires to
learn how frequently our muscles
vary, an ing come to re-
semble e e omiramens.

The fllowing referencs rolate to
sthe fow pints tonched o

2 “Proc. Royal Soc. vo
us.s, s’nmu vol. xv. 1866,

. 96), how utmrdlmnly variable

uscles are in these

animals, the lowest maembers of the

Primates. Gradations, alo in the

es leading to structures found

o aaimals sl e
numerous in the
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which closely resemble thoso regularly present in our nearest
allies, the Quadrumans, are too numerous to be here even
5.1 T aingleH el ubjct, having n strong iy
frame, and well-formed skull, no seven musculsr varia-
tions wero observed, all of which plmuy Tepresented muscles
proper to various kinds of apes. This man, for instance, had on
Doth sides of his neck a true and powerfal * Zevator clavicule,”
s s s fouin i ll inds of apes, aud whidh 18 8aid 1o coser
in about one out of sixty human subjects.® Aguin, this man
had “a special abductor of the metatarsal bone of the fifth
“ digit, such as Professor Huxley and Mr. Flower have shewn
“ to exist uniformly in the higher and lower apes” I will give
only two additional cases; tho acromio-basilar muscle is found
1 all mammals below man, and seems to b correlated with o
quadrupedal gait,® and it ocours in about one out of sixty
Thuman subjects. In the lower extremities Mr. Bradley found
an abductor ossis metatarsi quinti in both feet of man; this musele
had ot up to that time been recorded in mankind, but is
always present in the anthropomorphous apes. The muscles of
the hands and arms—parts which are so eminently characteristic
of man—aro extremely liable to vary, so as to resemblo the
corresponding muscles in the lower animals® Such resem-
blances are either perfect or imperfoct; yet in the latter case
they aro manifestly of a transitional nature. Certain variations
are more common in man, and others in woman, without our
being able to assign any reason. Mr. Wood,
numerous variations, makes the following pregnant rema
“ Notable depmnm from the ordinary type of the oo
“ structures run in grooves or directions, which must bo taken
“to indicate some unknown factor, of much importance to o
“ comprehensive knowledge of general and scientific anatomy.”

© See also Prof. Macalister in able case of variation in the human
longus, adds, *

Part L

“Proc. R. Irish Academy,” vol. x. pollicis “This
1868, p. 124, “ remarkable example shews that
0", Cham Champaers i Journal of  « man may sometimes possess the
Anat. and Phys” Nov,, 1871, p. e, at of tendons of thumb
51 Journal of Anat, and Phys.' ers_characteristic of the

May, 1872, I, 421, “macaque; but whether such
 Pro. Mucaiater (bid, . 191) s sho arded as o

has tabulated his observat

fads thak MaSAR st

are most frequent in the fore-arms,

secondly, in the face, thirdly, in the

foot, &e. “take o say” It fs meltaciory

¥ The Rev. Dr. Haughton, after
iving (‘Proc. R. Irish Academy,’
Fune®en, 1604, p. 713) o remarc-

to hear so capable an anatomist,
and so embittcred an opponent of
evlutionism, admitting  even the
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That this unknown factor is reversion to a former stafe of
existenco may bo admitted as in the highest degreo probablo ¢
1t s quite incredible that a man should through mere accident
abnormally resemble certain apes in no less than seven of his
‘museles, if thero had been no genetic connection between them.
On the other hand, if man is doscended from some ape-like
creature, no valid reason can be assigned why certain muscles
should not suddenly reappear after an interval of many thou-
sand generations, in the same manner as with horses, asses, and
mules, dark-coloured stripes suddenly reappear on the legs,
and shoulders, after an interval of hundreds, or more probably
of thousands of generations.

These various cases of reversion are so closely related to those
of rudimentary organs given in the first chapter, that many of
them might have been indifferently infroduced either there or
here. Thus a human uterus furnished with cornua may be said
to represent, in a rudimentary condition, the same organ in its
normal state in certain mammals. Some parts which are rudi-
‘mentary in man, as the os cocoyx in both sexes, and the mamma
in the male sex, aro always present; whilst others, such as the

foramen, only appear, and therefore
might have been introduced under the head of reversion. Theso
several reversionary structures, as well as the strictly rudi-
‘mentary ones, reveal the descent of man from some lower form
in an unmistakable manner.

Correlated Variation—In man, as in the lower animals, many
structures are so intimately related, that when one part varies
50 docs another, without our being able, in most cases, to assign
any reason. We cannot say whether the one part governs the
other, or whether both are governed by some earlier developed

ity of ither of s st pro- - closly the variations resebl he
Bositions, Macalister has also normal muscles of the lower ani-

deser et He sums up by remarking,
ol 5. 1864, p 138) variations in It will be enough for my purpose
the

i, remarkable “if I have succeeded in shewing
e Gl sations e iams S i s e
‘muscle in the Quadrumana.  when occurring as varieties in the

" Sinos the first, odition of this. % human subjec, tend 0 exhibit i
ook appeared, Mr. Wood has pub-  a sufficiently marked manner what
lished another mgmmr in the ‘Phll “ may be considered as proofs and

Tranctons? 1670, p. 85, o the  exampls of the Darwinian. pri
8 o hainvackec st thodiaine < ciple of reversion, or law of iz
sk, shoulder, and chest, He hero % heritance, in. this department of
shews how extremely variable these ¢ anatomical sc’ency

are, and how often and how
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part, Various monstrosities, as I, Geoffroy repeatedly insists, are
thus intimately connected. Homologous structures are par-
ticularly liable to change together, as we see on the opposite
sides of the body, and in the upper and lower extremities.
Meckel long ago remarked, that when the muscles of the arm

epart from their proper type, they almost always imitate those
of the leg; and so, conversely, with the muscles of the legs. The
organs of sight and hearing, the teeth and hair, the colour of the
akin and of the hair, colour and constitution, are more or less cor-
related Professor Schaaffhausen first drew attention to the
relation apparently existing between a muscular frame and
the strongly-pronounced supra-orbital ridges, which are so
characteristic of the lower races of man.

Besides the variations which can be grouped with more or
less probability under the foregoing heads, there is a large class
of variations which may be provisionally called spontaneous, for
to our ignorance they appear to arise without any exciting
cause. It can, however, ba shewn that such variations, whether
consisting of slight individual differences, or of strongly-marked
and abrupt deviations of structure, depend much more on the
constitution of the organism than on the nature of the condi-
tions to which it has been subjected.*

Rate_of Increase—Civilised populations have been known
under favourablo conditions, as in the United States, to double
their numbers in twenty-five years; and, according to a calcula-
tion by Euler, this might oceur in a little over twelye years” At
the former rate, the present population of the United States
(thirty millions), would in 657 years cover tho whole terraqueous
globe so thickly, that four men would have to stand on each

square yard of surface. The primary or fundamental cheek to
the continued increaso of man is the difficulty of gaining
subsistence, and of living in comfort. We may infer that this is
the case from what we see, for instance, in the United States,
where subsistence is easy, and there is plenty of room. If such
‘men wrd GABIAP T n G i woth]
be quickly doubled. With civilised nations this primary check
acts chiefly by restraining marriages. The greater death-rate o
infants in the poorest classes is also very important; as well as

35 The authorities for these seve- my ¢ Variation of Animals and Plants
ral statements are given in my under Domestication.”
Variation of Animals under Do- 7 See the ever memorabl
mestication vol. i, pp. $20-38, ° an the Prinipl. of Populaton, by
is whole subject has been tht Rev. T. Malthus, vol. i,
in chap, xxii, vol. ii. of
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the greater mortality, from various diseases, of the inhabitants of
erowded and miserable houses, at all ages. The effects of severe
and wars are soon counterbalanced, and more than
counterbalanced, in nations placed under favourable conditions.
Emigration also comes in aid as a temporary check, but, with
the extremely poor classes, not to any great extent.
TThere is reason to suspect, as Malthus has remarked, that the
reproductive power is actually less in barbarous, than in civilised
races. We know nothing positively on this head, for with
savages o census has been taken; but from the concurrent
testimony of missionaries, and of others who have long resided
with such people, it appears that their families are usually small,
d largo ones rare. This may bo partly accounted for, as it is
, by the women suckling their infants during a long

time; but it is highly probable that savages, who often suffer
mlwh ‘hardship, and who do not obtain so much nutritious food
as civilised men, would be actually less prolific. I have shewn

ina former work,* that all our domesticated quadrupeds and
birds, and all our cultivated plants, are more fertile than the
corresponding species in a state of nature. It is no valid
objection to this conclusion that animals suddenly supplied with
an excess of food, or when grown very fat; and that most plants
on sudden removal from very poor to very rich soil, are
rendered more or less sterile. We might, therefore, expect that
civilised men, who in one sense are highly domesticated, would
be more prolific than wild men. It is also probable that the
inereased fertility of civilised nations would beeome, as with our
domestic animals, an inherited character: it is at least known
that w.m mankind a tendency to produce twins runs in

families.

Notvnthmndmg that savages appear to bo less prolific than
civilised people, they would no doubt rapidly increaso if their
‘numbers were not by some means rigidly kept down. The San-
tali, or hill-tribes of India, have recently afforded a good illustra-
tion of this fact; for, as shewn by Mr. Hunter® they have
increased at an extraordinary rate since vaccination has been
introduced, other pestilences mitigated, and war sternly repressed.
This increase, however, would not have been possible had not
theso rude peoplespread into the adjoining districts, and worked
for hire. Sevages almost always marry; yet there is some
prudential restraint, for they do not commonly marry at the

., ‘lemtlvn of Animals and Foreign Medico-Chirurg. Review,

ts under Domestication,’ vol. ii.  July, 1863, p. 170,
pp. nl 113, 163,  ¢The Annals of Rural Bengal,
Mr. Sedgwick, ¢British and by W. W. Hunter, 188¢, p. 256,
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carliest possibie age. The young men are often required to shew
that they can support a wife; and they generally have first to

With savages the difficulty of obtaining subsistence occasionally
limits their number in & much moro direct manner than with
civilised people, for all tribes periodically suffer from severo
famines. At such times savages are forced to devour much bad
food, and their health can hardly fail to be injured. Many
accounts have been published of their protruding stomachs and
emaciated limbs after and during famines. They are then, also,
compelled to wander much, and, as I was assured in Australia,
their infants perish in large numbers. As famines aro period-

they suffer much from the larger beasts of prey. Even in
India, districts have been depopulated by the ravages of

Malthus has discussed these several checks, but he does not
lay stress enough on what is probably the most important of all,
namely infanticide, apemuy of female infants, and the habit of
procuring abortion.  These practices now prevail in man;
quarters of the world; and infanticide seems formerly o have
prevailed, as Mr. M‘Lennan® has shewn, on a still more extensive
scale. These practices appear to have originated in savages re-
cognising the difficulty, or rather the impossibility of sappacting
all the infants that are born. Licentiousness may also be added
to the foregoing checks; but this does not follow from failing
‘means of subsistence;; though thero is Teason to beliove that in

encouraged

45 a means of keeping down the population.
1f wo look back to an extremely remote epoch, before man had
arrived at tho dignity of manhood, he would have been guided
moro by instinet and less by reason than aro tho lowest ssvages
at the present time. Our early semi-human progenitors would
ot have practised infanticide or polyandry; for the instinets of
the lower animals are never so perverted  as to lead them re-
- ‘P:Imlhve lhrrup, 1865, ‘ments as follows on this
A writer ir *Spectator” % Mr. Darwin finds himself'c mmpell«l
(March 12th, 1971 p. 820) com- “toreintroducea new doctrine of the
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gularly to destroy their own offspring, or to be quite devoid of
jealousy. There would have been no prudential restraint from
‘marriage, and the sexes would have freely united at an mrly age.
@ progenitors of man would have tended to increase
rapidly; but checks of some kind, either periodical or constant,
‘must have kept down their numbers, even more soverely than
with existing savages. What tho preciso nature of these checks
Were, We cannot say, any moro than with most other animals,
We know that horses and cattle, which are not extremely prolific
animals, when first turned loose in South America, increased at
an enormous rate. The elephant, the slowest breeder of all
known animals, would in a few thousand years stock the wholo
world. The increase of every species of monkey must bo
checked by some means; but not, as Brehm remarks, by the
attacks of beasts of prey. No one will assume that the Bahml
power of reproduction in the wild horses and cattle of America,
was at first in any sensible degree increased ; or that, as each
district became fully stocked, this same power was
No doubt in this case, and in all others, many checks concur,
and different checks under different circumstances; periodical
dearths, depending on unfavourable seasons, being probably the
most important of all. So it will have been with the early pro-
genitors of man.

Natural Selection.—We have now seen that man is variable in
body and mind; and that the variations are induced, either
direetly or indirectly, by the same general causes, and obey the
same general laws, as with tho lower animals. Man has spread
widely over the faco of tho earth, and must have beon exposed,
during his incessant migrations,® to the most diversified con-
ditions.  The inhabitants of Tierra del Fuego, the Cape of Good
Hope, and Tasmania in the one hemisphere, and of the Arctic
regions in the other, must have passed through many climates,

a1l of man,  Hoshows that

7 the many foul customs, .

“ instincts of the higher animals
“aro far nobler than the habits of
 savage races of men, and he finds
“himself, therefore, ‘compelled to
“ pe-introduce,—in & form of the
“ sbstantial ;nhoduxy of which he
“appears to
“and to introduce
“ hypothesis the dumm that man’s
“ gain of the cause of
N amporary Tut lngoondering
“moral deterioration, as indicated

« pecially as to marria
“ m.u’wm gy iagiiod
“ tradition of the moral degenera-
 tion of man through his snacching
“at a knowledge forbidden him
“by s bighost inctinct asert
“bqond this?”
good remarks to this

effect by "W Stanley Jevons, * A
4 Deduction from Darwin’s Theory,”
¢ Nature,’ 1869, p. 231,
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and changed their habits many times, before they reached their
present homes® The early progenitors of man must also have
tended, like all other animals, to have increasod beyond their
means of subsistenco; they must, therefore, occasionally have
been exposed to a struggle for existence, and consequently to the
rigid law of natural selection. Beneficial variations of all kinds
will thus, either oceasionally or habitually, have been preserved
and injurious ones eliminated. T do not refer tostrongly-marked
deviations of structure, which occur only at long intervals of
time, but to mere individnal differences. We know, for instance,
that the muscles of our hands and feet, which determine our
powers of movement, are liable, like thosé of the lower animals
to incessant 1 then the

ing any distriot, especially one undergoing some change in its
conditions, wero divided into two equal bodies, tho one half
whih ucluded alltheindividusla best adapted by their povers

wmlld 40 YOt 1A A mnbi, st procronty
GG A i AP i Toow el ko Bt
05 b Gt i T i eivia 8 55 okt
dominant animal that has ever appeared on this earth. Ho has
spread more widely that any other highly organised form: and
all others have yielded before him. He manifestly owes this
immense_superiority to his intellectual faculties, to his soc:
habits, which lead him to aid and defend his fellows, and to his
corporeal structurs. The supreme importance of these characters
has been proved by the final arbitrament of the battlo for life.
Through his powers of intellect, articulate language has been
evolved; and on this his wonderful advancement has mainly
depended. As Mr. Chauncey Wright remarks :%  a psychological
“analysis of the faculty of Ianguage shews, that oven the smallest
«proficiency in it might require moro brain power than the
greatest proficiency in any other direction.” He has invented
sl & T b s weapons, tools, traps, d., with which
he defends himself, kills or catches prey, and otherwiso obtains
food. He has made rafts or canoes for fishing or crossing over
to neighbouring fertile islands. He has discovered the art of

Latham, *Man and his Migra- “ classed in any of the above
mm. 1851, p. 135, “groups.”  These muscles differ

© Messrs, Murie ‘and Mivart in even on the opposite sides of the
their *Anstomy of the Lomurides”  same fndividual

% Limits of Natural Selection,

xsss,pp.vs-ss)uy, e e Review, Oct.
“are s0 irregular in their distribu- 1870, p 205.
«tion that they camnot be well
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ml.kmgﬁm by which hard and stringy roofs can be rendered
digestible, and poisonons xoots or herbs innocuous. This dis-
covery of fire, probably the greatest ever mado by man, excepting
language, dates from beforo the dawn of history. These several
inventions, by which man in the rudest state has become o pre-
eminent, are the direct results of the development of his powers
of observation, memory, curiosity, imagination, and reason.
cannot, therefore, understand how it is that Mr. Wallace ' main-
tains, that “natural selection could only have endowed the
“savage with a brain  little superior to that of an ape.”

Although the intellectual powers and social habits of man are

of paramount importance to him, we must not underrate the

ce of his bodily structure, to which subject the remain-
dez of this chapter il be devoted ; the development of the in-
tellectual and social or moral faculties being discussed in a later
chapter.

Even to hammer with precision is no easy matter, as every
one who has tried to learn carpentry will admit. To throw a
stone with as true an aim as a Fuegian in defending himself, or
in killing birds, requires the most consummate perfection in the
) A actlon o i somacies of e Tand, arm, and shoulder,
and, further, a fine senso of touch. In throwinga stone or spear,
and in many other actions, a man must stand firmly on his feet;
and this again demands the perfect co-adaptation of numerons
muscles. To chip a flint into the rudest tool, or to form a
barbed spear or hook from a bone, demands the use of a perfect:

hand; for, s a most eapublo judge, Mr. Schooleraft remarks,

lances, or

1 ¢Quarterly Review, April
1869, p. 392. This subject is more

ly discussed in Mr. lace’s
“Contributions to the Theory of
Natural Selection, 1870, in which
to in_this
The ¢ Essa

mark quoted in my
text will surprise every one who
has read Mr. Wallace's' celebrated

per on The Origin of Human

es deduced from the Theory of
Natural Selection, originally pub-
lished in the ¢ Anthropological Re-
‘view,’ May 1864, p. lviii. I canno

here resist quoting a most
remark by Sir J. Lubbock
Hitarle Tines? 1865, p. 479) in
Tefesence o this paper, namely,that
allace, “with characteristic
 chaeliekates, ascribe 1t (L. the
“idea of natural selection) unre-
servedly to Mr. Darwin, although,
“as is well known, he struck ou
“ the iden independently, and pub-
“lished it, though not with the
“same_olaboration, at the same

Qunted by M. Lawson Tat in
his ‘Law of Natural Sel

“Dublia Quarterly Soutanl of Ml
cal Science,’ Feb. 1869, Dr. Keller
is_likewise quoted to the eame
effect

E
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shews “ extraordinary ability and long practice” This is to a
great extent proved by the fact that primeval men practised a
division of labour; each man did not mannfacture his own fiint
tools or rude potfery, but certain individuals appear to have
devoted themselves to such work, no doubt receiving in exchange
the produce of the chase. Archmologists are convinced that an
enormous interval of time elapsed before our ancestors thought
of grinding chipped flints into smooth tools. One can hardly
doubt, that & man-like animal who possessed o hand and arm
sufficiently perfect to throw a stone with precision, or to form o
flint into'a rude tool, could, with sufficient practice, as far as
‘mechanical skill alone is concerned, make almost anything
which a civilised man can make. The structure of the hand in
this Tespect may bo compared with that of tho vocal organs,
which in the apes are used for uttering various signal-cries, or,
as in one genus, musical cadences; but in man the closely
similar vocal organs have become adapted through tho inherited
effects of use for the utterance of articulate langu
Turning now to the nearest allies of men, and therefore to tho
best representatives of our early progenitors, we find that the
Tands of the Quadrumana are constructed on the same general
pattorn a3 our own, bt aro r less perfctly adapted for diver-
uses. Their hands do not serve for locomotion so well
as the feet of a dog; as may be seen in such monkeys as the
chimpanzee and orang, which walk on the outer margins of
the palms, or on the knuckles® Their hands, however, are
admirably adapted for climbing trecs. Monkeys seize thin
Dranches or ropes, with the thumb on one side and. the fingers
and palm on the other, in the same manner as we do. They can
thus also lift rather large objects, such as the neck of a bottle, to
their mouths. Baboons turn over stones, and scratch up roots
with their hands. They seize nuts, insects, or other small
objects with the thumb in opposition to the fingers, and no
doubt they thus extract eggs and the young from the nests of
American monkeys beat the wild oranges on the branches
unh] the rind is cracked, and then tear it off with the fingers of
the two hands. In a wild state they break open hard fruits
with stones. Other monkeys open mussel-shells with the two
thumbs. With their fingers they pull out thorns and burs, and
hunt for each other's parasites. ‘They roll down stones, or throw
them at their encmics: novertheless, they are clumsy in these
various actions, and, as I have myself seen, are quite unable to
throw a stone with precision.

 Owen, « Anatomy of Vertebrates, val. iii. p, 71.
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Tt scems to mo far from truo that becauso “ Ghjocts are grasped
“ clumsily” by monkeys, “a much less specialised organ of

to them, provided that they were not thus rendered
less fitted for climbing trees. Wo may suspect that a hand as
perfect as that of man would have been disadvantageous for
climbing ; for tho most arboreal monkeys in the world, namely,
Aeles in’ America, Colobus in Africa, and Hylobates in Asia,
are cither thumbless, or their toes partially cohere, so that their
limbs are converted into mere grasping hooks.™

As soon as some ancient member in the great series of the
Primates came to bo less arboreal, owing to a change in its
manner of procuring subsistence, or to some change in the
surrounding conditions, its habitual manner of progression would
have been modified : and thus it would have been rendercd more
striotly quadrupedal or bipedal. Baboons frequent hilly and
xocky districts, and only from necessity climb high trees;™ and
they have acquired almost the gait of a dog. Man alone has
Decome a biped ; and we can, I think, partly see how he has
come to assume his crect attitude, which forms ono of his most
conspiouous characters. Man could not have attained his present
dominant position in the world without the use of his hands,
which are so admirably adapted to act in obedience to his will.
Sir C. Bell ™ insists that “ the hand supplies all instruments,
“and by its correspondence with the intellect gives him univer-
“gal dominion.” But the hands and arms could hardly have
Tecome perfect cnongh to have manufactured weapons, or to
have hurled stones and spears with a true aim, as long as they
were habitually used for locomotion and for supporting the
whole weight of the body, or, as before remarked, 0 long as they
wero especially fitted for climbing trecs. Such rough treatment
would also have blunted the sense of touch, on which their
delicate use largely depends. From these causes alone it would
have been an advantage to man to become a biped; but for

o ¢ Quuterly Revow | April but whother s better i

1869, p.
w1 Hylosotes oysdactylus,
the name expresses, two of the tocs

arboreal and extracrdinanly active
{Brehm, ¢ Thiotleben, B. i. 5. 50),

ber th
the species of the allied genera, I do
not know. It deserves notice that
£ Jses s A i
s in the world, are
mmderfully hook-like.
rehm, ¢ Thierleben,’ B. i. 5.

80.
™ «The Hand,” &
. 88

*Bridge
water Treatise,’ 1893, p. 38,

i
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‘many actions it is indispensable that the arms and whole upper
part of the body should be free; and he must for this end stand
firmly on his feet. o gain this great advantage, tho fect have
Deen rendered flat; and the great too has been peculiarly modi-
fied, though this has cnshieiiie arnias complete loss of its
power of prehension. It accords with the principle of the
division of physiological labour, prevailing throughout the
animal kingdom, that as the hands becamo perfected for pre-
hension, i tthon 1 oo oo perfected for support and
locomotion. With some savages, however, the foot has mot
altogether lost its prehensile power, as shewn by their mancr
of climbing trees, and of using them in other wa;

If it be an advantage toman to stand firmly on h:s feet and to
have his hands and arms free, of which, from his pre-eminent
success in the battle of life, there can be no doubt, then T can seo
10 reason why it should not have been advantageous to the
progenitors of man to have become more and more erect or
Dbipedal. They would thus have been better able to defend
themselves with stones or clubs, to attack their prey, or other-
wise to obtain food. The best built individuals would in the
long run have succeeded best, and have survived in larger
numbers. If the gorilla and a few allied forms had become
extinet, it might have been argued, with great force and apparent
truth, that an animal conld not have been gradually converted
from a quadruped into a biped, as all the individuals in an
intermediate condition would have been miserably ill-fitted
for progression. But we know (and this is well worthy of
reflection) that the anthropomorphous apes are now actually in
an intermediate condition ; and no one doubts that they are on
the whole well adapted for their conditions of life. Thus the
gorilla runs with a sidelong shambling gait, but more commonly
progresses by resting on its bent hands. The long-armed apes
oceasionally use their arms like erutches, swinging their bodies
forward between them, and some kinds of Hylobates, without
having been taught, can walk or run upright with tolerable
quickness; yet they move awkwardly, and much less securely
than man. We see, in short, in existing monkeys a manner of
progrossion intermediate between that of a quadruped and a

™ Hickel has an excellent dis- foot as a prenensile organ by man;

50 written on the manner

cussion on the steps
became a biped: ¢ Natiirliche Schiop-
gt 1305, BT AT

by which man and b

of progression of the higher apes, to
whisk [ allae Jntho_blloving

Bichner (
Darwinienne,’ 1869, p. 135) oot
ghven, GOl geses of the a0 o6ilhe

omy
ey ol i . T e
this latter subject
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biped; but, as an unprejudiced judge ™ insi
phous apes approach in structure more nearly to the bipedal
than to the quadrupedal type.

As the progenitors of man became more and more ereot, with
their hands and arms more and more modified for prehension
and other purposes, with their feet and legs at the same time
transformed for firm support and progression, endless other
changes of structure would have become necessary. The pelvis
‘would have to be broadened, the spine peculiarly curved, and the

fixed in an altered position, all which changes have been
aftained by man. Prof. Schaaffhausen™ maintains that “the
“ powerful mastoid processes of the human skull are the result of
“ his erect position;” and these processes are absent in the orang,
chimpanzee, de., and are smaller in the gorilla than in man.
Various other structures, which appear connected with man’s
erect position, might here have been added. It is very difficult
10 decide how far these correlated modifications are the result of
natural selection, and how far of tho inerited effects of the
use of certain parts, or of the action of one part ou
another. No doubt : thus
when certain muscles, and the crests of bona to which Lhey are
amwhe\i becomo enlarged by habitual use, this shews. that
i it Iy owtiena and s He ey ol
Tenoe tho ndividuals whmh performed them best, would tend
to survive in greater

Bl o uasi ottt fand et tnnnsmtenss
‘partly the result of man’s erect position, appears to have led inan
indirect manner to other modifications of structure. The early
male forofathers of man were, as previously stated, probably
furnished with great canine teeth; but as they gradually

acquired the habit of using stones, clubs, or other weapons, for
Sghiing with their enetmiss o zivals, they would use their jaws
and toeth less and less. In this case, the jaws, together with the
teeth, would become reduced in size, as we may feel almost sure
from innumerable analogous cases. In a future chapter we
shall mect with a closely parallel case, in the reduction or com-
plete disappearance of the canine teeth in male ruminants,
apparently in relation with the development of their horns; and
in horses, in relation to their habit of fighting with their incisor
teeth and hoofs.

 Prof. Broca, La Cnnsmnnnn th- Skull,” tmnslnted m ‘Anzhn)-
:e:\!&nlhrlu m.udal ,ﬂ evue ca J

ey’
(upn’zmng‘) brates, vol. ii. 1866, p. 551) on the
“On the Primitive Form of mastoid processes in the higher apes.

% 2%,
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In the adult malo anthropomorphous apes, as Ritimeyer,”
and ofhers, hae insisted, it is tho cffeot on tho skull of tho great
of the j t it todiffer so greatly
in many respects from St ot man, and has given to theso
animals “a truly frightfal physiognomy.” Therefore, as the jaws
and teeth in man’s progenitors gradually became reduced in size,
the adult skull would have come to resemble more and more
that of existing man. As we shall hereafter sce, a great reduction
of the canine teeth in the males would almost certainly affect the
teeth of the females through inheritance.

As the various mental faculties gradually developed. themselves
the brain would almost certainly become larger. No one, T
presume, doubts that the large proportion which the size of
man’s brain bears to his body, compared to the same proportion
in the gorilla or orang, is closely connected with his higher
mental powers. We meet with closely analogous facts with
insects, for in ants the cerebral ganglia are of extraordinary
dimensions, and in all the Hymenoptera these ganglia are many
times larger than in the less intelligent orders, such as beetles.™
On the other hand, no one supposes that the intellect of any
#wo animals or of any two men can be accurately gauged by the
cubic contents of their skulls. It is certain that there may bo
extraordinary mental activity with an extremely small absolute
mass of mervous matter: thus the wonderfully diversified
instinets, mental powers, and affections of ants are notorious,
yet their cerebral ganglia are not 8o largo as the quarter of a
‘small pin’s head.  Under this point of view, the brain of an ant is
one of the mostmarvellous atoms of matter in the world, perhaps
‘more 50 than the brain of a man.

The beliof that there exists in man some close relation between
the size of the brain and the development of the intellectual
faculties is supported by the comparison of the skulls of savage
and civilised races, of ancient and modern people, and by the
analogy of the whole vertebrate series. Dr.J. Barnard Davis has

proved, by many careful measurements, that the mean internal
capacity of the skull in Europeans is 923 cubic inches; in
Americans §75; in Asiatics 87-1; and in Australians only 819
cubic inches. Professor Broea® found that the ninctoenth contury

" ¢Dio Grenzen der Thierwelt, tomitoria, 1870, p. 14. My son,
cine Betrachtung zu Darwin’s Lehre, M. F. Darwin, dissected for me the
1868, 5. 51. cexcbral. ganglia of the Formica
™ Dujardin, ¢Annales des Se.
Nat,! 8rd series Zaclog, tom. iv. ™ ¢ Philosopbles] - Transsotions,
1850, p. 208, See also Mr. Lowne, 1869, p. 515.
tomy and Phys. of the Musca “Les Sélections, M. P. Broca,
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from graves in Paris were larger than thoso from vaults
oh.he twelfth century, in the proportion of 1484 to 1426; and
that the increased size, as ascertained by measurements, was
exclusively in the frontal part of the skull—the seat of the
intellectual facultics. Prichard is persuaded that the present
inhabitants of Britain have * much moro capacious brain-cases”
than the ancient inbabitants. Nevertheless, ibmust be admitted
e skulls of very high antiquity, such as the famous one
Neanderthal, are well doveloped and capacious™  With
mpect to the lower animals, M. E. Lartet, by comparing the
crania. of tertiary and recent mammals belonging to the same
groups, has come to the remarkable conclusion that the brain is
generally larger and the convolutions are more complex in the
‘more recent forms. On the other hand, I have shewn®® that the
brains of domestic rabbits are considerably reduced in bulk, in
comparisonwith those of thewild rabbit or haro; and this may b
attributed to their having been closely confined during many
generations, so that they have exerted their intellect, instinets,
senses and voluntary movements bus little.

The gradually increasing weight of the brain and skull in
man must have influenced the development of the supporting
spinal column, more especially whilst he was becoming erect.
‘As this change of position was being brought about, the internal
pressure of the brain will also have influenced the form of the
skull; for many facts show how easily the skull is thus affected.
Ethnologists believe that it is modified by the kind of eradlo in
which infants sleep. Habitual spasms of the muscles, and a
cicatrix from a severe burn, have permanently modified the facial
bones, Tn young persons whose heads have become fixed either
sideways or backwards, owing to disease, one of the two eyes has
changed its position, and the shape of the skull has been altered

the other hand, with savages, the ave-
rage includes only the moro capable
individuals, who ‘have been able to
survive under extremely hard con-
ditions of life. Broca thus explains
the otherwise mexplxublc fact, that
the mean caj of the skull of
the ancient Txaglody(es of Lozdre is
greater than that of modern French-
e

“Revue d'Anthropologies, 18733
see also, a5 quoted in C. Vogt's
“Lectures on Man,’ Eng. transiat.
1864, pp. 88, 90. Prichard,  Phys.
Hist.' of Mankind,’ vol. i. 183

305,

&0 In the interesting article just
roferred to, Prof. Broca has well
remarked, that in nations,
the aversge capacity of the. skull

must be lowered by the preserva-
tion of a considerasle zumber of

uals, weak in mind and body,
who would have been promptly
eliminated in the savage state. On

« Comptes-rendus des Sciences,’
o June 1

i< The Variation of and
Plants under Domestication,” s
Pp. 124-129,
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apparently by the pressure of the brain in a new direction™
Thaveshewn that with long-cared rabbits even so trifling a causo
as the lopping forward of one ear drags forward almost every
bone of the skull on that side; so that the bones on the opposite
sido no longer strictly correspond. Lastly, if any animal wero
toinerease or diminish much in general size, without any chango
in its mental powers, or if the mental powers were to bo much
increased or diminished, without any great change in the size of
the body, the shape of the skull would almost certainly be
altered. ~ T infer this from my observations on domestic rabbits,
some kinds of which have become very much larger than
wild animal, whilst others have retained nearly the same size,
but in both cases the brain has been much reduced relatively to
the size of the body. Now I was at first much surprised on
finding that in all these rabbits th skull had become elongated
or dolichocephalic; for instance, of two skulls of nearly equal
breadth, tho ono from a wild rabbit and the other from a largo
domestio kind, the former was 3:15 and the latter 438 inches in
longth® One of the most marked distinctions in different Taces
of men is that the skull in some is clongated, and in others
rounded; and here the explanation suggested by the caso of the
rabbits may hold good; for Welcker finds that short “men i
more “ to tall men to doli
tall men may be compared with tho larger and longer-bodied
nb'm all of which have elongated skulls, or are dolicho-
cephali

Frou ione!severkl s st understand, to a certain
extent, the means by which the great size and more or less
rounded form of the skull have been acquired by man ; and theso
are characters eminently distinctive of him in comparison with
the lower animals.

Another most conspicuous difference between man and the
lower animals is the nakedness of his skin. Whales and
‘porpoises (Cemcea), dugongs (Sirenia) and the hippopotamus are
mm and this may be advantageous to them for gliding

Schaaffhausen gives from Blu-  maker, where the heaA is hnhnunlly
men'bu:h and Buwh the cases of the held forward, the forel
spasms _and ~ ci A,nx, m ¢ Anthro- mu" rounded and prumlnent

log Review,” Oct. 1868, p. 420.  ® ¢Variation of Animals’ &.,
E Jarrold (¢ Anthwpolcgn, 1808, vol. i. p. 117, on the eInn;uﬂan of
PP. 115, 116) adduces from Camper the skull; p. 119, on the effect of
and from his own observations, cases the lopping of one ear.
of the modification of the skull from gnoiul by Schisffhausen, in
the head being fixed in an unnatural ‘Anlhtupalcg Review,” Oct. 1868,
position.  He believes that in cer- p, 419,
tain trades, such ss that of a shoe-

© The Complete Work of Charles Darwin Online



Crar. IL Manner of Development. 57

through the water; nor would it be injurious to them from the
Toss of warmth, as the species, which inhabit the colder regions,
are protected by a thick layer of blubber, serving the same
purpose as the fur of seals and otters. Elephants and rhino-
ceroses are almost hairless; and as certain extinct species,
‘which formerly lived under an Arctic climate, were covered with
long wool or hair, it would almost appear as if the existing
species of both genera had lost their hairy covering from exposure
to heat. This appears the more probable, as the elcphants in
India which live on elevated and cool districts are more hairy
than those on tho lowlands. May we then infor that man
became divested of hair from having aboriginally inhabited some
tropical land? That the hair is chiefly retained in the malo sex on
the chest and face, and in both sexes at the junction of all four
limbs with the trunk, favours this inferenco—on the assumption
that the hair was lost before man became erect ; for the parts
which now retain most hair would then have been most protected
from the heat of the sun. The crown of the hesd, however,
offers a curious exception, for at all times it must have been one
of the most exposed parts, yet it is thickly clothed with hair.
The fact, however, that the other members of the order of
Primates, to which man belongs, although inhabiting various hot
xegions, ro wol clothed with hair, gencrally thickest on the upper
* is opposed to the supposition that man became naked
through the action of the sun. Mr. Belt believes® that within
the tropics it is an advantage o man to be destitute of hair, as
he is thus enabled to freo himself of the multitude o ticks (acari)
and other parasites, with which he is often infested, and which
sometimes cause ulceration. But whother this evil is of sufficient
‘magnitade to have led to the denudation of his body thrcugh
nataral selection, may be doubted, since nono of the many
q\mdmpedx inhabiting the tropics have, as far as I know,
any specialised means of relief. The view which seems
| e primarily woman,
% Owen, ‘Anatomy of Verte-
brates,’ vol. iii. p. ik, wh
* Isidore Geoffroy St.-Hilai it is partly rubbed off, than on the
marks (‘ Hist, Nat. Générale,’ tom. lower su:
1. 1859, pp. 215-217) on the head of  ® The ¢ Naturalist in Nicaragua,”
i i 1874, p. 209. As some confirma-
tion of Mr. Belt's view, I may quote
th- follawmg passage’ from Sir W.
m_(* Varieties of Vice-Regal
].xl‘e, anusw, 440): It is said
0 be pnnuu wi e Aus-
“ tralians, when m lt:rmm £
m\ﬁx-, tom. i xm,,. 8), how-  “ troublesome, to sing Ives.
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‘became divested of hair for ornamental purposes, as we shall seo
‘under Sexual Selection; and, according to this belief, it is not
surprising that man should differ so greatly in hairiness from all
other Primates, for characters, gained through sexual sclection,
often differ to an extraordinary degree in closely-related forms.
According o a popular impression, the absence of a tail is
eminently distinctive of man; but as those apes which come
nearest to him are destitute of this organ, its disappearance does
not relate exclusively to man. The tail often differs remarkably
in length within tho same genus : thus in somespecies of Macacus
it is longer than the whole body, and is formed of twenty-four
Vertebrm; in others it consists of a scarcely visiblo stump,
containing only three or four vertebrw. In some kinds of
‘baboons there are twenty-five, whilst in the mandrill there are
ten very small stunted caudal vertebre, or, aceording to Cuvier,®
sometimes only five. The tail, whether it be long or short, almost
always tapers towards the end; and this, T presume, results from
the atrophy of the terminal mnulae, together with their arteries
and nerves, throngh disuse, leading to the atrophy of the terminal
bones. But no explanation can at present be given of the great
diversity which often occurs in its length. Here, however, we
are more specially concerned with the complete external
appearance of the tail. Professor Broca has recently shewn®
that the tail in all quadrupeds consists of two portions, generally
separated abruptly from each other; the basal portion consists
of vertebre, more or less perfectly channelled and furnished wil
apophyses like ordinary vertebras ; whereas those of the terminal
portion are not channelled, are almost smooth, and scarcely
Tesemble true vertebrm. A tail, t.hough ot externally visible, is
really present in man and the anthropomorphous apes, and is
constructed on exactly the same pattern in both. Inthe terminal
portion the vertebrm, constituting the os cocyr, are quite
rudimentary, being much reduced in size and number. In the
‘basal portion, the vertebrs are likewise few, are united firmly
together, and are arrested in development; but they have been
rendered much broader and flatter than the corresponding
vertebrm in tho tails of other animals: they constitute what
‘Broca calls the accessory sacral vertebre. These are of functional
importance by supporting certain internal parts and in other
‘ways; and their modification is directly connected with the erect
# My, St. George Mivart, ¢ Proc. moﬁ‘my, “Hist. Nat. Gén tom. ii.
Zoolog. Boo? 1865, pp. 563, 565,
Gray

Revue d’ Anthropologie,” 1603,
Skeletons.” 2, ‘Annwmv et +1a Constitation des Verithres o
Vertebrates,’ vol. it. p. 517. Isidore  dules.’
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or semi-erect attitude of man and the anthropomorphous apes.
This conclusion is the more trustworthy, as Broca formerly held
a different view, which ho has now abandoned. The modifica-
tion, therefore, of tho basal caudal vertebrs in man and the
higher apes may have been effected, dircetly or indirectly,
through natural selection.

But what are we to say about the rudimentary and variablo
vertebre of the terminal portion of the tail, forming the os coccyz?
A notion which has often been, and will no doubt again bo
ridiculed, namely, that friction has had something to do with

that the extremely short tail of Macacus brunneus is formed of
eleven vertebrm, including the imbedded basal ones. The
extremity is tendinous and contains 1o vertebrm; this is suc-
ceeded by fivo rudimentary ones, so minute that fogother they
are only one line and a half in length, and these are permanently
ent to ono sido in the shape of a hook. The free part of the
tail, only a Jittle above an inch in length, includes only four more
small vertebre. This short tail is carried erect; but about o
quarter of its total length is doubled on to itself to tho left; and
this terminal part, which includes the hook-like portion, serves
“to fll up the inferspaco between the upper divergent portion
« of the callositics;” so that the animal sits on it, and thus renders
it rough and callous. Dr. Anderson thus sums up his observa-
tions: * These facts seem to me to have only one explanation;

“ this tail, from its short size, is in the monkey'’s way when it
“sits down, and frequently becomes placed under the animal
« while it is in this attitude; and from the circumstance that it
« docs not extend beyond ho extremity of the schial tuberosities
“ it soems as if the fail originally had been bent round, by the
«will of the animal, into the interspace between the callosities, to
“ escapo being pressed between them and the ground, and that
“in timo tho curvature became permanent, fitting in of itself
 when tho organ happens to be sat upon.” Under these ciroum-
stances it is ot surprising that the surface of the tail should
have been roughened and rendered callons* snd Dr. Murie,® who
carefully observed this species in the Zoological Gardens, as well

s threo other closely alied forms with lightly longer tails, says
that when the animal sits down, the tail “ is necessarily thrust
“ o one sido of the buttocks; and whether long or s
«is consequently liable to bo Tubbed or chafed.” As we now

52 ¢ Proc. Zoolog. Soc.’ 1872, p. _ * ¢Proc. Zoolog. Soc. 1873, p.
210. - 788,
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have evidence that mutilations occasionally produce an inherited
effect,™ it is not very improbable that in short-tailed monkeys, the
‘projecting part of the tail, being functionally useless, should after
Tany generstions havo becomo rudimentary uud disored, from
and chafed.
this conditionin the Macacus brunncus, and abolutely abotted in
the J. ccaudatus and in scveral of the higher apes.  Finally, then,
as far as wo can judge, the tail has disappeared in man and the
anthropomorphous apes, owing to the terminal portion having
been injured by friction during a long Iapse of time; the basal
and embedded portion having been reduced and modified, so as
to become suitable to the erect or semi-erect position.

I have now endeavoured to shew t.hﬂl some of the most

acquired, either directly, or more commonly indirectly, through
natural selection. We should bear in mind that modifications
in structure or constitution, which do not serve to adapt an
organism to lts habits of life, to the food which it consumes, or
passively to the surrounding conditions, cannot have been thus
acquired. We must not, however, be 100 confident in deciding
what modifications are of service to cach being: wo should
somember how it wo know about tho ws of mavy pari,or
what changes in the blood or tissues may serve to it an

forget the principle of correlation, by which, as Isidore Geofiroy
has shewn in the case of man, many strange deviations of
structuro are tied together. Independently of correlation, a
change in one part often leads, through the uwxensedax decreased
use of other parts, to other changes o ite unexpected
natitzod{Tiisaliomelito sefsckioniind fnct.s.uthawondm—fnl
growth of galls on plants caused by the poison of an inscct, and
on the remarkablo changes of colour in the plumage of parrots
when fed on certain fishes, or inoculated with the poison of
toads;** for we can thus see that the fluids of the system, if
altered for some special purpose, might induce other changes.
We should especially bear in mind that modifications acquired
* Tallude to Dr. Brown-Séquard’s  inherited effects of mot-mots biting
observations on the transmitted off the barbs of their own tail-
effect of an operation causing epi- feathers. See also on the general
lepsy in guinea-pigs, and likewise -ubmz ‘leutxnu nf Animals and
more recently on the analogous Plants under iestication,” vol.
effects of cutting the sympathetic i, py p 2594,
nerve in the neck. Ishall hereafter 5 <The Variation of Animals and
have occasion to refer to Mr. Salvin’s  Plants under Domestication,” vol. fi.
1nteresting case of the apparently pp. 280, 282.
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and continually used during past ages for some useful purpose,
Would probably become fimiy fixed, and might bo long iaherted.
Thus a large yet undefined extension may safely be given to
and indirect results of natural scleotion; but I now
admit, after reading the essay by Nigeli on plants, and the
remarks by various authors with Tespect to animals, more
especially those recently mado by Professor Broca, that in the
earlier editions of my “Origin of Species’ I perhaps attributed
100 much to the action of natural selection or the survival of
the fittest. I have altered the fifth edition of the *Origin’ s0 as to
confine my remarks to adaptive changes of structure; but I am
convinced, from the light gained during even the last few years
that very many structures which now appear o us useless, will
hereafter be proved to bo useful, and will therefore come within
the range of natural selection. Nevertheless, I did not formerly
consider sufficiently the existence of structures, which, as far as
we_can at present judge, aro neither beneficial nor injurious-
and this T believe to be one of the greatest oversights as yot
detected in my work. I may be permitted to say, as some
cxouse, that I had two distinct objects in view; firstly, to
shew that species had not been scparately created, n.nd sesoally,
that natural seloction had been the chief agent of change,
though largoly aided by tho inherited aflets of habit,and slightly
by the direct action of the surrounding conditions.
not, however, able to annul the influence of my former belief,
then almost universal, that each species had been p
created; and this led to my tacit assumption that every detail
o structuse,excepting xudiments, was of somo £pocial though
wnrecognised, service. Any one with this assumption in his
mind would naturally extend too far the action of natural
selection, either during past or present times. Some of those
who admit the principle of evolution, but reject natural seleo-
tion, seem to forget, when criticising my book, that I had the
abovo two objects in view; hence if 1 have erred in giving to
natural selection great power, which I am very far from
admitting, or in having exaggerated its power, which is in itself
probable, I have at least, as I hope, done good servico in aiding
10 overthrow the dogma of scparate creations.
1t is, as I can now see, probable that all organic beings,
ineluding man, possess peculiarities of structure, which neither
are now, nor were formerly of any servico to them, and which,
therefore, are of no physiological importance. We know mot
what produces the numberless slight differences between tho
individuals of each species, for reversion only carries the
problem a few steps backwards; but each peculiarity must
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have had its efficient cause. If these causes, whatever they
may be, were to act more uniformly and energetically during a.
lengthened period (and against this 1o reason can be assigned),
the result would probably be not a mero slight individual
difference, but a well-marked and constant modification, though
one of no physiological importance. ~Changed structures, which
are in no way beneficial, cannot be kept uniform throngh natural
selection, though the injurious will be thus eliminated. Uni-
formity of character would, however, naturally follow from the
assumed uniformity of the exciting canses, and likewise from
the free intercrossing of many individuals. During successive
periods, the same organism might in this mamer acquire
successive which would be dnsescly
uniform state as long as the exciting causes remained the sam
vk a0t MOV S enbpsob s ity
causcs we can only say, as when speaking of so-called spon-
taneous variations, that they relate much more closely to the
constitution of the varying organism, than to the nature of the
conditions to which it has been subjected.

Conclusion.—1In this chapter we have scen that as man at the
present day is liablo, like every other animal, to multiform
individual differences or slight variations, £0 no doubt wero the
early progenitors of man; the variations being formerly induced
by the same general causes, and governed by the same general
and complex laws as at present. As all animals tend to multiply
Deyond their means of subsistence, so it must have been with
the progenitors of man; and this would inevitably lead to a
struggle for cxistence and to natural selection. The latter
process would be greatly aided by the inherited effects of the
inereased use of parts, and these two processes would incessantly
react on each other. It appears, also, as we shall hereafter sec,
that various unimportant characters have been acquired by man
through sexual selection. An unexplained residuum of change
must be left to the assumed uniform action of those unknown
agencies, which occasionally induce strongly marked and abrupt
Aeviations of structure in our domestic productions.

Judging from the habits of savages and of the greater number
of the Quadrumana, primeval men, and even their ape-like
‘progenitors, probably lived in society. With strictly social
animals, natural selcction sometimes acts on the individual,
through the preservation of variations which are beneficial to
the community. A community which includes a large number

of well-endowed individuals increases in mumber, and is victo-
rious over other ess favoured ones; even although each separate
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member gains no advantage over the others of the same com-
munity. ~Associated insects have thus acquired many remark-
able structures, which are of littlo or no service to the individual,
such as the pollen-collecting apparatus, or the sting of tho
ks e o Lo grost java of goldarenta, - With the higher
social animals, I am not aware that any structure has been
‘modified solely for the good of the community, though some are
of secondary service to it. For instance, the horns of ruminants
and the great canine teeth of baboons appear to have been
acquired by the males as weapons for sexual strife, but they are
used in defence of the herd or troop. In regard to certain
mental powers tho case, as wo shall see in the fifth chapter, is
wholly different ; for theso facultics have been chiefly, or even
exclusively, gained for the benefit of the community, and the
individuals thereof, have at the same time gained an advantage
indirectly.

Tt as often been objected to such views as the foregoing, that
man is one of the most helpless and defenceless creatures in the
world; and that during his early and less well-developed
condition he would have been still more helpless. The Duke of
Argyll, for instance, insists® that “the human frame has
“divorged from the structure of brutes, in the direction of
« greater physical helplessness and weakness. That is to say, it
“s a_divergence which of all others it is most impossible to
“ ascribe to mere natural selection.” Ho adduces the naked and
unprotected state of tho body, the absence of great teeth or
claws for defenco, the small strength and speed of man, and his
slight power of discovering food or of avoiding danger by smell.
To theso deficiencies there might be added one still more
serious, namely, that he cannot climb quickly, and so escape
from enemies. The loss of hair would not have been a
injury to the inhabitants of a warm country. Forwe know that the
unclothed Fuegians can exist under a wretched climate. When
we comparo the defenceless state of man with that of apes, we
must remember that the great canine teeth with which the latter
are provided, are possessed in their full development; by the males
alone, and are chiefly used by them for fighting with their rivals;
yet the females, which aro not thus provided, manage to survive.
In regard to bodily size or strength, we do not know whether
‘man is descended from some small specics, like the chimpanzee,
or from one as powerful asthe gorilla; and, therefore, wo cannot
say whether man has become larger and stronger, or smaller

% ¢Primeval Man,’ 1869, p. 66.
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and wealker, than his ancestors. We should, however, bear in
‘mind that an animal possessing great -lze,she‘ngth sud ferociy,
and which, liko the gorilla, could defend itself from

would not perhaps have become social; and this Sy
effectually have checked the acquirement of tbe higher mental
qualities, such as sympathy and the love of his fellows. Hence it
‘might have been an immense advantage to man to have sprung
from some comparatively weak creature.

The small strength and speed of man, his want of natural
weapons, &., are more than counterbalanced, firstly, by his
intellectual powers, through which he has formed for himself
weapons, tools, &., though still remaining in a barbarous state,
and, secondly, by his social qualities which lead him to give and
receive aid from his fellow-men. No country in the world abounds
in a greater degree with dangerous beasts than Southern Africa;
10 country presents moro fearful physical hardships than the
Arctic regions; yet one of the puniest of races, that of the
‘Bushmen, maintains itself in Southern Africa, as do the dwarfod
Esquimaux in the Arctic regions. The ancestors of man were, no
doubt, inferior in intellect, and probably in social disposition, to
the lowest existing savages ; but it s quite conceivable that they
‘might have existed, or even flourished, if they had advanced in
intellect, whilst gradually losing their brate-like powers, such
as that of climbing trees, &c. But these ancestors would not
have been exposed to any special danger, even if far more
helpless and defenceless than any existing savages, had they
inhabited somo warm continent or large island, such as
Australia, New Guinea, or Borneo, which is now the hiome of the
orang. And natural selection arising from the competition of
tribe with tribe, in some such large area as one of these, together
with the inherited effects of habit, would, under favourable
conditions, have sufficed to raise man to his present high position
in the organio seale
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CHAPTER IIL

CoupARISON OF THE MENTAL PowERs oF MAN AND THE
LowEr ANIMALS.

Ths diftrence in mental power botwesn the bighest ape and the lowest

savage, immense — Certain fustincts in common — The emotions —
riosity— Imitati Mooy i

Progressive. improvement — Tools and_weapons med by ammnls—

Abstraction,

God, spiritual agencies, superstitions,

Wi have seen in the last two chapters that man bears in his
bodily structure clear traces of his descent from some lower
form; but it may be urged that, as man differs so greatly in
his mental power from all other animals, there must be some
error in this conclusion. No doubt the difference in this
Tespect is enormous, even if we compare the mind of one of the

iy
objects or for the affections! with that of the most highly
organised ape. The differenco would, 1o doubt, still remain
immense, even if one of the higher apes had been improved or
civilised as much as a dog has been in comparison with its
ot form, the wlt x ackal, The Fuegians rank amongst
the lowest barbarians; but I was continually struck with
surprise how closely the threo natives on board H.MLS. “ Beagle,”
who had lived some years in England, and could talk a little
English, resembled us in disposition and in most of our menml
faculties. If no organic being excepting man had possessed an;
B el e, it igspowien b oo ki wholly G Bt
nature from those of the lower animals, then we should never
have been able to convince ourselves that our high faculties
Tad been gradnally developed. But it can be shewn that thero
is 10 fundamental difference of this kind. We must also admit
that there is a much wider interval in mental power between
one of the lowest fishes, as a lamprey or lancelet, and one of the
higher apes, than between an ape and man; yet this interval
is filled up by numberless gradations.

Nor is the difference slight in moral disposition between a
Darbarian, such as the man described by the old mavigator

! See the e\nlence on those points, as given by Lubbock, Prehistoric
Times,’ p. 5

¥
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Bre who dashed s child on the rocks for dropping a basket

urchins, and & Howard or Olarkson; and in intellect,
e savage who uses hardly any abstract terms, and a
Newton or Shakspeare, Differences of this kind between the
highest men of the highest races and the lowest savages, are
connected by the finest gradations. Therefore it is possible that
they might pass and be developed into each other.

My object in this chapter is to shew that there is no funda-
‘mental difference between man and the higher mammals in their
‘mental faculties. Each division of the subject might have been
extended into a separato essay, but must here be treated briefly.
As no classification of the mental powers has been universaliy
accopted, T shall arrange my remarks in the order most con-
venient for my purpose; and will seleot those facts which have
struck me most, with the hope that they may produce some
effect on the reader.

With respect to animals very low in the seale, T shall give
some additional facts under Sexual Selection, shewing that their
mental powers aro much higher than might have been expected.
The variability of the faculties in tho individuals of the same
species s an important point for us, and some fow illustrations
will here be given. But it would be superfluous to enter into
‘many details on this head, for I have found on frequent enquiry,
that it is the unanimous opinion of all those who have long
attended to animals of many kinds, including birds, that the
individuals differ greatly in every mental characteristic. In
what manner the mental powers were first developed in the
lowest organisms. is as hopeless an enquiry as how life itself
first originated. These aro problems for the distant future, if
they are ever to be solved by man.

As man possesses the samo senses as the lower animals, his
fandamental intuitions must bo the same. Man has also some
fow instinets in common, as that of self-preservation, sexual love,
the love of the mother for her new-born offspring, the desire

ossessed by tholatter o suck, and so forth. But man, perhaps,

s cntewisss S -nstincts thin'‘ e ‘oassasdd by (tho
animals which come nest to him in the series. The orang in
the Eastern islands, and the chimpanzeo in Africa, build plat-
forms on which they sleep; and, as both species follow the same
habit, it might be argued that this was due to instinct, but we
cannot feel sure that it is not the xesult of both animals having
wants, and possessing similar powers of reasoning.

“These apes, as We may assume, avoid the many poisonous fruits
of the tropics, and man has no such knowledge: but as our
domestic animals, when taken to foreign lands, and when first
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turned out in the spring, often eat poisonous herbs, which they
afterwards avoid, we cannot feel sure that the apes do not learn
from their own experience or from that of their parents what
fruits to select. 1t is, however, certain, as wo shall presently see,
that apes have an instinctive dread of serpents, and probably of
other dangerous animals.

The fewness and the comparative simplici{'y of the instincts in
the higher animals are remarkable in contrast with those of the
lower animals. Cuvier maintained that instinet and intelligence
stand in an inverse ratio to each other; and some have thought
that the intellectual faculties of the hlghel‘ animals have been
aradually developed from their instinets. But Pouchet, in an
interesting essay,’ has shewn that no such inverse ratio really
exists, Those insects which possess the most wonderful instinets
are certainly the most intelligent. In the vertebrate series, the
Teast intelligent members, namely fishes and amphibians, do not
possess complex instinets; and amongst mammals the animal
most. remarkable for its instincts, namely the beaver, is highly
intelligent, as will be admitted by every one who has read Mr.
Morgan's excellent work.

Although the first dawnings of intelligence, according to Mr.
‘THerbert Spencer,* have been developed through the multiplica-
tion and co-ordination of reflex actions, and although many of
the simpler instincts graduate into reflex actions, and can hardly
be distingnished from them, as in the case of young animals
sucking, yet the more complex instinets seem to have originated
independently of intelligence. I am, however, very far from
wishing to deny that instinetive actions may lose their fixed and
untaught character, and be replaced by others performed by the
aid of the freo will. On the other hand, some intelligent actions,
after being performed during several generations, become con-
verted into instincts and are inherited, as when birds on oceanic
islands learn to avoid man. These actions may then be said
to be degraded in character, for they are no longer performed
through reason or from experience. But the greater number of
the more complex instincts appear to have been gained in a
‘wholly different manner, through the natural selection of varia-
tions of simpler instinctive actions. Such variations appear to
arise from the same unknown causes acting on the cerebral
organisation, which induce slight variations or individual dif-
ferences in other parts of the body; and these variations, owing

3 Ulnstinct ches les Insectes’ * ¢The American Beaver and his
“Revue des Deux Mondes,'Feb. 1870, Works, 1868.
P 690, e Princples of Porsholosyy
ond e 1870, pp. 418-443.
¥
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to our ignorance, are often said to ariso spontancously. We can,

instints
npmghmhenttheeﬂechofuxpeﬂenuunﬁofmndiﬁedhabih.
‘Althongh, as we learn from the above-mentioned insects and
the baaver,  high dogaso of intelligenco 18 certaialy compatiblo
with complex instincts, and although nctions, at first learnt
voluntarily can soon through habit be performed with the
quickness and certainty of & reflex action, yet it is not improbablo
that thero is & cortain amount of interforence between tho
dovelopment of freo intelligence and of instinct,—which latter
implies some inherited modification of tho brain. Littlo i
known about the functions of the brain, but we can perceive
that as the intellectual powers become highly developed, the
various parts of tho brain must bo connected by very intricate
channels of the freest intercommunication; and as a_conse-
quence, partwould e less well fitted
1o answer to particular sensations or associations in a definito
and inherited—that is instinotive—manner. There seems even
to exist some relation between a low degree of intelligenco and &
strong tendency to tho formation of fixed, though not, inherited

or hnhn and they are rendered much happier if this is en-

"L havo thought this digression werth giving, beosnse wo Thay
casily underrate the mental powers of the higher animals, and
especially of man, when we compare their actions founded on the
memory of past events, on_foresight, reason, and imagination,
with exactly similar actions instinctively Sietirimaitytie owe
animals; in this latter caso the capacity of performing such
actions Tas been gained, step by step, through the variability of
the mental organs aud natural selection, without any conscious
intelligence on the part of the animal during each successivo
generation. No doubt, as Mr. Wallace has argued * much of the
intelligent work done by man is due to imitation and not to
reason; but there is this great difference between his actions
and many of those performed by the lower animals, namely, that
‘man cannot, on his first trial, make, for instance, a stone hatchet
or a canoe, through his power of imitation. He has to learn his
work by practice; & beaver, on the other hand, can make its

or canal, and a bird its nest, as well, or nearly as well, and

* ¢ Contributions to the Theory of Natural Selection,’ 1870, p. 212.

© The Complete Work of Charles Darwin Online



Caar. II1. Mental Powers. 60

a spider its wonderful web, quito as wll the first time it tries
as when old and experienced.

.o return to our immediate subject: the lower animals, liko
man, manifestly feel pleasuro and pain, happiness and misery.
Happiness is nover better exhibited than by young animals, such
as puppies, kittens, lambs, &c., when playing together, like our
own children. Even insects play togother, as has been desoril
by that excellent observer, P. Huber,’ who saw ants chasingand
pretending to bite each other, like s0 many puppies.

The fact that the lower animals are excited by the same
emotions as ourselves is 5o well established, that it will not be
necessary to weary the reader by many details. Terror acts in
the samo manner on them as on us, causing the muscles to
iremble the hear to palpiato the splinctrs fo bo relaxed, and

to stand on end. Suspicion, tho offspring of fear, is
emmuy characteristic of most wild animals. It is, I think,
impossible to read the acconnt given by Sir E. Tennent, of the
behaviour of the female elephants, used as decoys, without
admitting that they intentionally practise deceit, and well know
what they aro about. Courago and timidity are extremely
variable qualities in the individuals of the same spocics, as i
‘plainly soen in ourdogs. Some dogs and horses areill-tempered,
and easily turn sulky; others are good-tempered ; and thesc
qualities are certainly inherited. Every one knows how liable
are to furious rage, and how plainly they show it.
Many, . probably true, anecdotes have been published on the
long-delayed and artful revengo of various animals. The
accurate Rengger, and Brehm ® state that the American and
African monkeys which they kept tamo, certainly revenged
themselves. Sir Andrew Smith, a zoologist whose scrupulons
was known to many persons, told me the following
story of which ho was himself an eye-witness; at the Cape
of Good Hope an officer had often plagued a certain baboon,
and the animal, seeing him approaching one Sunday for
parade, poured water into a hole and hastily made some thick
mud, which he skilfully dashed over the officer as he passed.
by, to the amusement of many bystanders. For long after-
wards the baboon rejoiced and triumphed whenever he saw his
vietim.
€ For the evidence on this * All the following statements,
head, see Mr. J. Traherne Mog- given on the authority of these two
idge's most interesting work, naturalists, are taken from Rengger's
*Harvesting Ants and Trnp—dnor * Natur guer der Siugethiere von
Spiders,” 1873, p. 126, 128. Paraguay,” 1830, 5. 41-57, and from
Recherches sur les Meeurs des  Brehm’s ‘Thlerleben, B.i 5. 10-87.
Fourmis,’ 1810, p. 175.
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The love of a dog for his master is notorious; as an old
writer quaintly says?“A dog is the only thing on this carth
* tat ava you more than e uvs himse™

the agony of death a dog has been known to caress
his master, and every one has heard of the dog suffering
under vivisection, who the hand of the operator; this
man, unless the operation was fully justified by an increase
of our knowledge, or unless ho had a heart of stone, must have
felt remorse to tho last hour of his life.

As Whevell ® has well asked, “ who that reads the touching
« instances of maternal affection, related so often of the women of
« all nations, and of the females of all animals, can doubt that the

“ principle of action is the same in the two cases ?” We seo mater-
nal affection exhibited in the most trifling details ; thus Rengger

; and Duvaucel saw a
Hylobates washing the faces of her young ones in a stream. So
intenso is the grief of female monkeys for the loss of their
young, that it invariably caused the death of certain kinds kept
under confinement by Brehm in N. Africa. Orphan monkeys
wero always adopted and carefully guarded by the other monkeys,
both males and females. One female baboon had so capacious
a heart that she not only adopted young monkeys of other
species, but stolo young dogs and cats, which she continually
carried about. Her kindness, however, did not go so far as to
slaro e food with Her adopted offspring, at which Brehm was

rised, as his monkeys always divided everything quite
fau-ly ‘with their own young ones. = An adopted kitten scratched
this affectionate baboon, who certainly had a fino intellect, for
sho was much astonished at being soratched, and immediately
examined the kitten's fect, and without more ado bit off the
clawsX In the Zoological Gardens, I heard from the keeper
that an old baboon (C. chacma) had adopted a Rhesus monkey;
but when a young drill and mandrill were placed in the cage,
she scemed to perceive that theso monkeys, though distinct
species, wero her nearer relatives, for she at once rejected the
Rhesus and adopted both of them. The young Rhesus, as T saw,
was greatly discontented at being thus rejected, and it would,

the youngdrill
72), disputes the pnﬂlb!hty of this
act as described rehm, for the
sake of dum'oél my work.
Therefore 1 tned. lmi A'anm'l that I
could readily seize with my own

* Quoted by Dr. Lauder Lindsay,
in his. ‘Phy:mlag) of Mind in the
Lower Animals;’ ¢ Journal of Mental
Sciencey’ April 1871,

¢ Bridgewater Treatise, p. 263.

154 criti, without any. grounds
(“Quarterly Review.” July 1871, p.

y
teeth the sharp little claws of a
kitten nearly five weeks old.
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whenever it could do 5o with safety; this conduct exciting great

indignation in the old baboon. Monlkeys will also, according to
Brehm, defend their master when attacked by any one, as wellas
dogs to whom they are attached, from the attacks of other dogs.
But we hero trench on the subjects of sympathy and fidelity, to
which I shall recur. Some of Brehm’s monkeys took much
delight in teasing a certain old dog whom they disliked, as
well as other animals, in various ingenious ways.

Most of the more complex emotions are common to the
higher animals and ourselves. Every one has seen how jealous
a dog is of his master’s affection, if lavished on any other
creature; and I have observed the same fact with monkeys.
This shews that animals not only love, but have desire to bo
loved. Animals manifestly feel emulation. They love appro-
bation or praise; and a dog carrying a basket for his master
exhibits in a high degreo self-complacency or pride. There can,
I think, be no doubt that a dog feels shame, as distinet from
fear, and_ something very like modesty when begging too often
for food. A great dog scorns the snarling of a little dog, and
this may be called magnanimity. Several observers have stated
that monkeys certainly dislike being laughed at; and they
sometimes invent imaginary offences. In the Zoological Gardens
T sawa baboon who always got into a furious rage when his
leeper took out a letter or book and read it aloud to him; and
his rage was 5o violent that, as I witnessed on one occasion, he
it his own leg till the blood flowed. Dogs show what may be
fairly called a sense of humiour, as distinet from mero play; if
a bit of stick or other such object be thrown to one, he will often
carry it away for a short distance; and then squatting down
with it on the ground close beforo him, will wait until his
master comes quite close to take it away. The dog will then
seize it and rush away in triumph, repeating the same manceure,
and evidently en_(oymg the practical joke.

We will now turn to the moro intellectusl emotions and
faculties, which are very important, as forming tho basis for the
development of the higher mental powers. Animals manifestly
enjoy excitement, and suffer from ennui, as may be seen with
dogs, and, according to Rengger, with monkeys. All animals
feel Wonder, and many exhibit’ Curiosity. They sometimes
suffer from this latter quality, as when the hunter plays antics
and thus attracts them; I have witnessed this with deer, and so
it is with the wary chamois, and with some kinds of wild-ducks.
Brehm gives a curious account of the instinctive dread, which
his monkeys exhibited, for snakes; but their curiosity was
50 great that they could not desist from occasionally satiating
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their horror in a most human fashion, by lifting up the 1id of the
Dox in which the snakes were kept. I was so much surprised at
his account, that I ook a stuffed and coiled-up snake into the
‘monkey-house at the Zoological Gardens, and the excitement
thus caused was one of tho most curious spectacles which T ever
Deheld. Three specics of Cercopithecus were the most alarmed ;
they dashed about their cages, and uttered sharp signal cries of
danger, which were understood by the other monkeys. A few
young monkeys and one old Anubis baboon alone took no notice
of the snake. I then placed the stuffed specimen on the gronnd
in one of the larger compartments. _After a timeall the monkeys
collected round it in & large circle, and staring intently,
presented a most Indicrous appearance. They became extremely
nervous; so that when a wooden ball, with which they were
familiar ‘as a plaything, was accidentally moved in the straw,
under which it was partly hidden, they all instantly started
away. These monkeys behaved very differently when a dead
fish, o mouse, a living turtle, and other now objects were placed
in their cages; for though at first frightened, they soon
approached, handled and examined them. I then placed a live
snalko in a. paper bag, with the mouth loosely closed, in one of
the larger compartments. One of the monkeys nnmed.mtely
approached, cautiously opened the bag a little, peeped in, ant
instantly dashed away. Then I witnessed what Brehm ]ms
described, for monkey after monkey, with head raised high and
turned on one side, could not resist taking a momentary peep
into the upright bag, at the dreadful object Tying auiatly at the
It would almost appear as if monkeys had some
e, zoological affinities, for those kept by Brehm exhibited
a strange, though mistaken, instinetive dread of innocent lizards
and frogs. An orang, also, has been known to be much alarmed
at the first sight of a turtle®
The principle of Jmitation is strong in man, and especially, as
1 have myself observed, with savages. In certain morbid states
of the brain this tendency s exaggerated to an extraordinary
degree; some hemiplegic patients and others, at the commence-
ment of inflammatory softening of the brain, unconsciously
imitate every word which is uttered, whether in their own or in
a foreign Ianguage, and  every gosturo or action which is per-
formed near them. s has remarked that no animal

12 1 have given a short account  of Mammali’ 1841, . 4

of their behaviour on this occasion Dr._ Batemsn *On  Aphasia,’
m my *Expression of the Emotions,’ 1870, p.

P 45, 1 Quoted by Vogt, ‘Mémaire sur
1. C. L. Martin, ¢Nat. Hist. les chmeﬁphlles, 1867, p. 168,
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voluntarily imitates an action performed by man, until in the
aseending scale we come to monkays, which are well known to
be us mockers. Animals, however, sometimes imitato
each other’s actions: thus two species of wolves, which had been
reared by dogs, learned to bark, as does sometimes the jackal*
but whether this can be called voluntary imitation is another
question. Birds imitate tho songs of their parents, and some-
times of other birds; and parrots are notorious imitators of any
sound which they often hear. Dureau de la Malle gives an
account™ of a dog reared by a cat, who leamt to imitate the
well-known action of a cat licking her paws, and thus
her ears and face; this was also witnessed by the celebrated
naturalist Audouin, I havo received several confirmatory ac-
counts; in one of these, a dog had not been suckled by a cat,
but had been brought up with one, together with kittens, and
had thus acquired the above habit, which he ever afterwards
practised during his life of thirteen years. Durean de I Malle’s
dog likewise learnt from tho kittens to play with a ball by roll-
ing it about with his fore paws, and springing on it. A corre-
lent assures me thata cat in his house used to put ]lerpum
into jugs of milk having too narrow a mouth for her head.
kitten of this cat soon learned the same trick, and practised it
ever afterwards, whenever there was an opportunity.

The parents of many animals, trusting to the principle of
imitation in their young, and more especially to their instinctive
or tendencies, may be said to educate them. We see
this when a cat brings a live mouse to her kittens; and Durean
de I Malle hus given a curious account (in the paper above
quoted) of his observations on hawks which taught their young

ity, as well as judgment of distances, by first dropping
through the air dead mice and sparrows, which the young
generally failed to catch, and then bringing them live birds
and letting them loose.

Hardly any faculty is more important for the intellectual
‘progress of man than Attention. Animals clearly manifest this
power, as when a cat watches by a hole and prepares to spring
on its prey. Wild animals sometimes become so absorbed when
thus engaged, that they may be easily approached. Mr. Bartlett
has given me a curious proof how variable this faculty is in
monkeys. A man who trains monkeys to act in plays, used to
‘purchase common kinds from the Zoological Sceiety at the price
of five pounds for each ; but he offered to give double the price,

16 ¢The Variation of Animals and 17 ‘Annales des Sc. Nat. (lst
Plants under Domestication,” vol. i. ~Series), tom. xxii. p. 397,
o
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if he might keep threo or four of them for a few days, in order
to selectone. When asked how ho could possibly learn so soon,
whether @ particular monkey would turn out a good actor, he
answered that it all depended on their power of attention. If,
when he was talking and explaining anything to a monkey, its
attention was easily distracted, as by a fly on the wall or other
trifting object, the case was hopeless. If hie tried by punishment
to make an inattentive monkey act, it turned sulky. On the
other hand, a monkey which carefully attended to him could
always b trained.

1t is almost superfiuous o state that animals have excellent
Memories for persons and places. A baboon at the Cape of Good
Hope, as L have been informed by Sir Andrew Smith, recognised
him with joy after an absence of nine months. I had a dog who
was savage and averse to all strangers, and I purposely tried his
memory after an absence of five years and two days. I went
near the stable where o lived, and shouted to him in my old
‘manner; he shewed no joy, but instantly followed me out walk-
ing, and obeyed me, exactly s if I had parted with him only
half an bour bofore. & rain of old associations, dorman; during
five years, had thus been instantaneously awakened in his mind.
Even anté, as P. Huber® has clearly shewn, recognised their
fellow-ants belonging to the same community after a separation
of four months. Animals can certainly by some means judge of
tho intervals of time between recurrent events.

The Zmagination is one of the highest prerogatives of man.
By this faculty he unites former images and ideas, independently
of the will, and thus creates brilliant and novel results. A poet,
as Jean Paul Richter remarks,® “ who must reflect whether he
“shall make a character say yes or no—to the devil with him;
“he is only a stupid corpse.” Dreaming gives us the best notion
of this power; as Jean Paul again says, “ The dream is an in-
“yoluntary art of poetry.” The value of the produets of our
imagination depends of course on the number, accuracy, and
clearness of our impressions, on our judgment and taste in
selecting or rejecting the involuntary combinations, and to a
certain extent on our power of voluntarily combining them. = As
dogs, cats, horses, and probably all the higher animals, even
birds™® have vivid dreams,and this is shewn by their movements
and the sounds uttered, we must admit that they possess some

» Lu Mwun des Fourmis, » Dr Jenlon, ¢Birds of India,
1810, p. vol. i. xxi. Houzean says

i Qnmd in Dr. Maudsley’s ¢ Phy- at b mkee(s and canary-birds
nnlogynnd Pﬂ'.ho]ngynfllmd, 1868, ‘Flmlke‘s Mentales,” tom.
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‘power of imagination. something special, which
causes dogsto howl in thongeh niglty® 1 eapeumlly dumgmmhgh:
in that remarkable and melancholy manner called baying.
All dogs do not do s0; and, nccording to Houzean,” they donot
then look at the moon, but at some fixed point near the horizon.
Houzeau thinks that their imaginations are disturbed by the
vague outlines of the surrounding objects, and conjure up beforo
them fantastic images: if this be o, their foelings may almost
be called superstitious.

Of all the faculties of the human mind, it will, I presume, be
admitted that Reason stands at the summit. Only a few persons
now dispute that animals possess some power of reasoning.
Animals may constantly be seen to pause, deliberate, and resolve.
Tt s o significant fact, that the more the habits of any particular
animal are studied by a naturalist, the more he attributes to
reason and the less to unlearnt instinets® In fature chapters
we shall sco that some animals extremely low in the scale appar-
ently display o certain amount of reason. No doubt it is often
difficult to distinguish between the power of reason and that of
instinct. For instance, Dr. Hayes, in his work on ‘The Open
Polar Sea, repeatedly remarks that his dogs, instead of continu-
ing to draw the sledges in a compact body, diverged and sopar-
ated when they came to thin ice, so that their weight might bo
more evenly distributed. This was often the first warning
which the travellers received that the ice was becoming thin and
dangerous. Now, did the dogs act thus from the sxperiencoof
each individual, or from the examplo of the older and wiser dogs,
or from an inherited habit, that is from instinot? This instincts
may possibly have arisen sinco the time, long ago, when dogs
wero first employed by the natives in drawing theit sledges; or
B i o i vtk of i By
have acquired an’ instinet, impelling them not to attack their
prey in a closo pack, when on thin ice.

We can only judge by the circumstances under which actions
aro performed, whether they are due to instinet, or to reason, or
to the mere association of ideas: this latter principle, however,
is intimately connected with reason. A curious case has been
given by Prof. Mobius,® of a pike, scparated by o plate of glass
from an adjoining aquarium stocked with fish, and who often
dashed himself with such violence against the glass in trying to

# ¢ Facultés Mentnlu d« Api- I cannot help (hmkmg, however,
\mmx' 1812 tom. that he goes too far in underrating

2 jr, L. H, Morgnnl wn\k on the power of Instinct.

“The Ammenn Beaver,’ 1868, offers 4 ¢Die Btwegungtn der Thiere,
s good illustration of this remark. &, 1
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cateh the other fishes, that he was sometimes completely
stunned. The pike went on thus for three months, but at last
Tearnt caution, and ceased to do so. The plate of glass was then
removed, but the pike would not attack these particular fishes,
though he would devour ethers which were afterwards intro-
duced; 50 strongly was the idea of 5 violent shock associated
in his feeble mind with the attempt on his former neighbours.
If a savage, who had never seen a large plate-glass window,
were to dash himself even once against it, he would for a long
time afterwards associate @ shock with a window-frame; but
very differently from the pilke, ho would probably reflect on the
nature of the impediment, and be cautious under analogous
circumstances. Now with monkeys, as we shall presently see, a
painful or merely a disagreeable impression, from an action once
performed, is sometimes sufficient to prevent the animal from
repeating it. If we attribute this difference between the monkey
and the pike solely to the association of ideas being so much
stronger and more persistent in the one than tho other, thongh
the pike often received much the more severe injury, can we
maintain in the case of man that  similar difference implies the
possession of a fundamentally different mind ?

Houzeau relates™ that, whilst crossing a wide and arid plain
in Texas, his two dogs suffered greatly from thirst, and that
between thirty and forty times they rushed down the hollows
o scareh fo watar.. These hollows were nobvallays, and thare
were 1o trees in them, or any other difference in the vegetation,
and as they wero absolutely dry there could havo been no
smell of damp earth. The dogs behaved as if they knew that
adip in the ground offered them tho best chanco of finding
‘water, and Houzeau has often witnessed the same behaviour in
other animals.

1 have seen, as T daresay have others, that when & small
object is thrown on the ground beyond the reach of one of the
elephants in the Zoological Gardens, ho blows through his truni
on the ground beyond the object, so that the current reflected
on all sides may drive the object within his reach. Again a well-
Tnown ist, Mr. Westropp, that he observed in
Vienna & bear. deliberately making with his paw a current in
some water, which was closo to the bars of his cage, so as to
draw a piece of floating bread within his reach. These actions of
the clephant and bear can hardly bo attributed to instinct or
inherited habit, as they would be of littlo use to an animal in a
state of mature. Now, what is tho difference between such

# ¢Facultés Mentales des Animau,” 1872, tom. ii. p. 265,
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actions, when performed by an uaeultivated man, and by one of
the higher animals?

The savage and the dog have often found water at a lowlevel,
and the coincidence under such circumstances has become asso”
ciated in their minds. A cultivated man would perhaps make
some general proposition on the subject ; but from all that we
know of savages it is extremely doubtful whether they would do
50, and a dog certainly would not. But @ savage, as well as a
dog, would search in the same way, though frequently dis-
appointed; aud in both it scems to be equally an act of reason,
whether or not any general proposition on the subject is
consciously placed before the mind.* The same would apply to
the elephant and the bear making currents in the air or water.
The savage would certainly neither know nor care by what law
the desired movements wero eflocted; yet his act would bo
guided by a rude process of reasoning, as surely as would a
philosopher in his longest chain of deductions. There would no
doubt be this difference between him and ono of the higher
animals, that ho would take notice of much slighter circum-
stances and conditions, and would observe any connection
between them after much less experience, and this would be of
paramount importance. I kept a daily record of the actions of
one of my infants, and when he was about eleven months old,
and before he could speak a single word, I was continually
struck with the greater quickness, with which all sorts of objects
and sounds were associated together in his mind, compared with
that of the most intelligent dogs I ever knew. But the higher
animals differ in exactly the same way in this power of assoc
tion from those low in the scale, such as the pike, as well as in
that of drawing inferences and of observation.

The promptings of reason, after very short experience, are well
shown by the following actions of American monkeys, which
stand low in their order. Remgger, s most careful observer,
states that when he first gave eggs to his monkeys in Paraguay,
they smashed them, and thus lost much of their contents; after-
wards they gently hit one end against some hard body, and
picked off the bits of shell with their fingers. After cutting
themselves only once with any sharp tool, thoy would not touch
it again, or would handle it with the greatest caution. Lumps
of sugar were often given them wrapped up in paper; and

= Prof. Husley has analysed with See his article, ‘Mr. Darwin's
admirable clearness the meatal steps ~Critics,” in_the ¢Contemporary

ich & man, as well as a dog, view,’ Nov. 1871, p. 462, und in his
arrives at a conclusion in o case *Crifiques and Edsays,’ 1875, p. 278,
analogous o that given in my text
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et T 56 wasl 1416 Tapét; o' it
hnm]y unfolding it they got stung; after this had once happened,
they always first held the packet to their cars to dotect any
movement within*
lloving oases el fo doge. Mr. Clquboun” wingod

two wﬂddnch, which fell on the further side of a stream
retriover tried o bring over both at once, but could not succeed;
she_then, though never before known to rufile n feather,

deliberaf ed one, brought over tho other, ud returuod
for the dead bird. Col. Hutchinson relates that two partridges
wero shot at once, ono being killed, the other wounded ; the
Intter ran away, and was caught by the retriever, who on her
return came across the dead bird; “she stopped, evidently
“ greatly puzzled, and.after ono or two trials, finding she could
“not take it up without permitting the cscape of the winged
“bird, sho considered & moment, then deliberately murdered it
“by giving it @ severe crunch, and afterwards brought away
“both togother. This was tho only known instanco of her
“ gver having wilfully injured any game.” Hero we have reason
AR NIE BEHAR, e Ao rocriaver ixight Hikvn HHOTRNS
the wounded bird first and then returned for the dead one, as in
the case of tho two wild-ducks. I give the above cases, as
restng on tho evidence of two independent witnesses, and
because in both instances the retriovers, after deliberation,
broks tirouih s labit which s faheritod by fhem (thik of ot
killing the game retrieved), and because they shew how strong
theiz Tosoning faculty musk havo been o overcomo a ol
Tabi

o e by quoting a remark by the illustrious
Humboldt.# “The muleteers in . America say, I will not give
“<you the mule whose step is easiest, but la mas racional,—the
“<0no that reasons best;” and as he adds, “this popular expres-
“sion, dictated by long expericnce, combats the system of
animated machines, better perhaps than all tho arguments of

« speculative philosophy.” Nevertheless some writers oven yet
deny that the higher animals possess a trace of reason; and they
endeavour to explain away, by what appears to be mere
verbiage® all such facts as thoso .bm given.

* M. Beltvin his met interet- . 45, Col. Hatchinson on “Dog
ing work, ‘The Naturalst in Ni- Bnnk!ng, 1850, p.
ontagn? 1874 (b us), likewise rsonal - Narrative, Eng.
desribes yaious actions of  tamed mmm ol i e
Cebus, which, I think, clequy shew ™ Lam glad to find zm so acute
that nm lmmll possed some o xeaoner s M, Lsle Stephe

reasoning power. ¢ vinity, Essays
L ‘The lloor and fhe Loch,’ on Free-thinking,’ 1873, p. 80), u\
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Ic has, T think, now been shewn that man and the higher
, especialy tho Primates, have some fow instinets in
All have the same senscs, intuitions, and sensations,—
‘passions, af , and emotions, oven the more somplex
ones, such as jealousy, suspicion, emulation, gratitude, and
‘magnanimity ; they practise deceit and are revengeful ; they are
sometimes susceptible to ridicule, and even have a sense of
Iumour; they feel wonder and curiosity ; they possess the same
faculties of imitation, attention, deliberation, choice, memory,
imagination, the association of ideas, and reason, though in vory
different degrees. The individuals of the same species graduate
in intellect from absolute imbecility to high excellence. They
are also liable to insanity, though far less often than in the case
of man® Nevertheless, many anthors have insisted that man is
divided by an insuperable barrier from all the lower animals in
his mental faculties. I formerly made a collection of above a
score of such aphorisms, but they are almost worthless, as their
wido difference and number prove the difficulty, if not the im-
‘possibility, of the attempt. 1t has been asserted that man alone
i capable of progressive improvement; that Lo alone nmkes use
of tools or fire, domesticates other animals, or ;
that no animal has the power of abstraction, or of forming
general concepts, is self-conscious and comprehends itself; that
1o animal employs language; that man alone has o sense of
beauty, s liable to caprice, has tho feeling of gratitude, mystery,
&e.; believes in God, or is endowed with o conscience. I will
hazard a fow remarks on the more important and interesting of
these points.

Sumner formerly ined*" that man alone is
capablo of progressive improvement. That he is capablo of
incomparably greater and more rapid improvement than is any

r animal, admits of no dispute; and this is mainly
due to his power of speaking and handing down his acquired
knowledge. - With animals, looking first to the individual, every
one who has had any expericnce in setting traps, knows that

speaking of the scpposed impassable  “ tures. It s difficult to under-
barrier between the minds of man
and the lower animals, says, “The
i sieen tniad, which pave
o vest “animal’s power of performing the
“upun o betier foundation than. & i
at many other metaphysical

mncunn, that is, the assump-
g you can give
“ two tbmgx Wlerest names, they
“ must therefore have different na-

ee ¢ Madness in Animals,’ by
Dr. W. Lauder Lindsay, in * Journal
of Mental Science,’ July 1871

* Quated by Sir C. Lyell, ¢ Anti-
quity of Mav," p. 497.
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young animals can be caught much more easily than old ones;
and they can bo much moro easily approached by an enemy.

Even with respect to old animals, it is impossible to catch many in
the same place and in the same kind of trap, or to destroy them
by the same kind of poison; yet it is improbable that all should
have partaken of the poison, and impossible that all should have
‘been caught in a trap. They must learn cantion by seeing their
Drethren caught or poisoned. In North America, where the fur-
‘Dbearing have long been pursued, they exhibit, according
to the unanimous testimony of all observers, an almost, incredible
amount of sagacity, caution and cunning; but trapping has been
there so long carried on, that inheritance may possibly have come
into play. T have received several accounts that when telegraphs
are first sot up in any distriet, many kill themselves by
fiying against the wires, but that in the course of a very fow
years they learn to avoid this danger, by seeing, as it would
‘appear, their comrades killed.*

1f e look to successive generations, or to the race, there is no
doubt that birds and other animals gradually both acquire and
lose caution in relation to man or other cnemies; and this
caution is certainly in chicf part an inherited habit or instinct,
but in part the result of individual experionce. A good observer,
Leroy,* states, that in districts where foxes are much hunted,
the young, on first leaving their burrows, are incontestably much
more wary than the old ones in districts where they are not much
disturbed.

Our domestic dogs are descended from wolves and jackals,
and though they may not have gained in cunning, and may nve
lost in wariness and suspicion, yet they have p
certain moral qualitics, sach 4 in sffeoton, {rostworthiness,
temper, and probably in general intelligence. The common rat
has conquered and_beaten several other species throughout
Europe, in parts of North America, New Zealand, and recently in
TFormosa, as woll as on the mainland of China. Mr. Swinhoe
who deseribes theso two latter cases, attributes the victory of the
common rat over the largo Mus coninga to its superior cunning;
and this latter quality may probably be attributed to the habitual

The Descent of Man.

I’u'r : %

* For additional zndeura, with
details, louzea, ¢Les

Facalide Mentales,” tom. i, 1872,
T s-u, with respect to birds on
oceanic islands, my *Journal of
Researches during the voyage of the
“Beagle,”* 1845, p. 398, * Origin
of Species,’ 5th edit. p. 260,

 Lettres Pl s Ulntellgence
des Animaux,’ nouvelle lit.

P. 86.

# See the evidence on this head
in chap. . vol. i £Ou the Variation
of Animal Plants nm.ler
‘mestication.”

3 <Proc, Zoolog. Soc’ 1884, p.
186.
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exercise of all its faculties in avoiding extirpation by man, as
well as to nearly all the less cunning or weak-minded rats having
een continuously destroyed by him. It is, however, possible
that tho success of the common rat may be due to its having
possessed greater cunning than its fellow-species, before it
became associated with man. To maintain, independently of any
direct evidence, that no animal during the course of ages has
progressed in intellect or other mental faculties, is to beg the
question of the evolution of species. We have seen that, ac-
cording to Lartet, existing mammals belonging to several orders
have larger brains than their ancient tertiary prototypes.

It has often been said that no snimal uses any tool; but
the chimpanzee 1n & state of nature cracks a native fruit, some-
what like a walnut, with a stone® Renggor® casily taught an
American monkey thus to break open hard palm-nuts; and
afterwards of its own accord, it used stones to open other kinds
of nuts, as well as boxes. It thus also removed the soft rind of
froit that had a disagreeable flavour. Another monkey was
taught to open the lid of & large box with a stick, and after-
wards it used the stick as a lever to move heavy bodies; and I
have myself seen a young orang put a stick info a crevice, slip
his hand to the other end, and use it in the proper manner as a
lever. The tamed elephants in India are well known to break
off branches of trees and use them to drive away the flies; and
this same act has been observed in an elephant in a state of
nature* I have seen a young orang, when she thought she was
going to be whipped, cover and protect herself with a blanket or
straw. In these several cases stones and sticks were employed
as implements; but they are likewise used as weapons, Brehm*®
Bis on i uthrity o the will known'teaveller Sobinipee
that in Abyssinia when the baboons belonging to one specics
(€. gelada) descend in troops from the mountains to plunder the
fields, they sometimes encounter troops of another species
(C. hamadryas), and then s fight ensues. The Geladas roll
down great stones, which the Hamadryas try to avoid, and then
both species, making a great uproar, rush furiously against each
other. Brelim, when, accompanying the Duke of Coburg-Gotha,
aided in an attack with firearms on a troop of baboons in the
pass of Mensa in Abyssinia. The baboons in return rolled so
many stones down the mountain, some as large as a man's head,
that the attackers had to beat a hasty retreat; and the pass was

¥ Savage and Wyman in ¢ Boston 1880, s. 51-56.

l of Nat. Hist.” vol. iv. 1843—  The ¢ Indian Field, March 4,

1871,
ugethiere von Paraguay,  * ‘Thierleben, B 1. 5. 79, 82.
G
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actually closed for a time against the caravan. Tt deserves
notice that these baboons thus acted in concert. Mr. Wallace*
on three oceasions saw female orangs, accompanied by their
young, “ breaking off branches and the great spiny fruit of the
“ Durian tree, with every appearance of rage; causing such a
“ghower of missiles as effectnally kept us from approaching too
“near the tree.” As I have repeatedly seen, a chimpanzee will
throw any object at hand at a person who offends him; and the
before mentioned baboon at the Cape of Good Hope prepared
mud for the purpose.

In the Zoological Gardens, a monkey, which had weak teeth,
used o break open nuts with a stone; and I was assured by the
keopers that after using the stone, ho hid it in the straw, and
would not let any other monkey touch it. Here, then, wo have
the idea of property; but this iea is common to every dog with
a bone, and to most or all birds with their nests.

The Duke of Argyll® remarks, that the fashioning of an
implement for a special purpose is absolutely peculiar to man;
and he considers that this forms an_immeasurable gulf between
him and the brutes. This is no doubt a very important dis-
tinction; but there appears tome much truth in Sir J. Lubbock’s
suggestion,® that when primeval man first used flint-stones for
any purpose, he would have accidentally splintered them, and
would then have used the sharp fragments. From this step it
would be a small one to break the flints on purpose, and not a
very wide step to fashion them rudely. This latter advance,
however, may have taken long ages, if wo may judge by the
immense interval of time which elapsed before the men of the
neolithic period took to grinding and polishing their stone tools.
In breaking the fiints, as Sir J. Lubbock likewiso remarks,

« obtaining fire may have originated.” The nature of fire would
have been known in the many voleanic regions where lava
ocoasionally flows through forests. The anthropomorphous
apes, guided probably by instinet, build for themselves ter-
porary platforms; but as many instinets are largely controlled
by reason, the simpler ones, such as this of building a platform,
might readily pass into a voluntary and conscious act. The
orang is known to cover itsclf at night with the leaves of the
Pandanus; and Brehm states that one of his baboons used to
‘protect itself from the heat of the sun by throwing a straw-mat
41 ¢The Malay Archipelago,’ vol. 145, 147.
1 1869, p. 87. 43 ¢ Prehistoric Times,! 1865, p.
@ ¢ Primeval Man, 1869, pp. 473, &c
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over its head. In theso several habits, we probably seo the first
steps towards somo of the simpler arts, such as rude architecture
and dress, as they aroso amongst tho early progenitors of man.
Abstractic General Mental
Individuality—Tt would be very difficult for  any ane with aven
much more knowledge than I possess, to dotermine how far
B s e ot s e el nowen. e
difficulty arises from the impossibility of judging what passes
through the mind of an animal; and again, the fact that writers
differ fo & great extent in the meaning which they attribute to
the above terms, causes a further difficulty. If one may judge
from various articles which havo been published lately, the
greatest stress seems to be laid on the supposed entire absenco
in animals of the power of abstraction, or of forming general
concepts. But when a dog sees another dog at a distance, it is
often clear that he perceives that it is a dog in the abstract ; for
when he gets nearer his whole manner suddenly changes, if the
other dog be a friend. A recent writer remarks, that in all such
cases it is a pure assumption to assert that the mental act is
1ot essentially of the same nature in the animal as in man. It
cither refers what he perceives with his senses to a mental
concept, then o do both When I say to my terrier, in an
eager voice (and I bave made the trial many times), “ Hi, hi,
whero is it?” she at once takes it as a sign that something is to
be hunted, and generally first looks quickly all around, and
then rushes into the nearest thicket, to scent for any game, but
finding nothing, she looks up into any neighbouring tree for a
squirrel. Now do not these actions clearly shew that sho had in
her mind a general idea or concept that some animal is to be
discovered and hunted ?

It may be freely admitted that no animal s self-conscious,
if by this term it is implied, that he reflects on such points, as
whenee he comes or whither he will go, or what is lifo and death,
and so forth. But how can we feol sure that an old dog with an
excellent memory and some power of imagination, as shewn by
his dreams, nover reflects on his past pleasures or pains in the
chaso? And this would be a form of self-consciousness. On the
other hand, as Biichner* has remarked, how little can the hard-
worked wife of a degraded Australian savage, Who uses very
few abstract werds, and cannot count above four, exert her self-
conseiousness, or refleot on the nature of her own existence. It
is generally admitted, that the higher animals possess memory,

@ Mr. Hookham, in a letter to 4 *Conférences sur la Théorie
Prof. Max Maller, in the * Birming- Darwinienne,’  French translat.
ham News,’ May 1873. 1869, p. 132,

a2
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attention, association, and even some jmagination and reason.
If these powers, which differ much in different animals, are
capable of improvement, there seems no great improbability in
more complex faculties, such as the higher forms of abstraction,
and self-consciousness, &c., having been evolved through the
development and combination of the simpler ones. It has been
urged against the views hero maintained, that it is impossible
to say at what point in the ascending scale animals become
capabls of abstraction, dc.; but who can say at what age this
out young children? Woscost last that such povers
0504 e By SE
"That animals setain fhiels mental ndfviduality s wixuestion:
able. When my voice awakened a train of old associations in
the mind of the before-mentioned dog, he must have retained
his mental individuality, although every atom of his brain had
‘probably undergone change more than once during the interval
of five years. This dog might have brought forward the
argument lately advanced fo crush all evolutionists, and said,
“T abide amid all mental moods and all material changes. . . .
“The teaching that atoms leave their impressions as legacies to
“other atoms falling into the places they have vacated is con-
“ tradiotory of the utterance of consciousness, and is therefore
“falso; but it is the teaching necessitated by evolutionism, con-
“ sequently the hypothesis is a false one.”4
ZLanguage—This faculty has justly been considered as one of
the chief distinctions between man and the lower animals. But
man, as a highly competent judge, Archbishop Whately remarks,
i 1ot tho only animal that can make use of language to express
“what is passing in his mind, and can understand, more or less,
“what i 8o expressed by another”¥ In Paraguay the Cebus
azare when excited utters at least six distinct sounds, which
excite in other monkeys similar emotions* The movements of
the features and gestures of monkeys are understood by us, and
they partly understand ours, as Rengger and others declare. It
is s more remarkable fact that the dog, since being domesticated,
has learnt to bark® in at least four or five distinct tones.
Although barking is & new art, no doubt the wild parent-species
of the dog expressed their feclings by cries of various kinds.
With the domesticated dog we have the bark of eagerness, as in
the chase; thatof anger, as well as growling ; the yelp or howl of
despair, as when shut up ; the bayingat night ; the bark of joy, as
 The Rev. Dr.J. M‘Cann, ‘Anti- 4 Rnngger, ibid. s. 45.

Darwinism,’ 1869, p. 1. my ¢Variation of Ani-
" Quoted in ‘Anthropological Re- AN Pty motes Doeicit:
wiew * 1864, p. 158, tion,” vol. 1. p. 27,
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when starting on a walk with his mastor; and the very distinct
one of demand o supplication, a8 whon Wishing for a door or
window to be opened. According to Houzeau, who paid par-
ticular attention to the subject, the domestic fowl utters at least
a dozen significant sounds.®

The habitual use of articulato language is, however, peculiar
toman; but he uses, in common with the lower animals, inarti-
culate cries fo express his meaning, aided by gestures and the
movements of the muscles of the face This especially holds
good with the more simple and vivid feelings, which are but
little connected with our higher intelligence. Our cries of pain.
fear, surprise, anger, together with their appropriate actions.
and the murmur of & mother to her beloved child, are more
expressive than any words. That which distinguishes man
from the lower animals is not the understanding of artioulate
sounds, for, as every one knows, dogs understand many words
and sentences. In this respect they are at the same stage of
development as infants, between the ages of ten and twelve
months, who understand many words and short sentences, but
cannot; yet utter a single word. It is not the mere articulation
which is our distinguishing character, for parrots and other
birds possess his power. Nor is it tho mere capacity of con-
necting definite sounds with definite ideas; for it is certain that
somo parrots, which have been taught to speak, connect un-
erringly words with things, and persons with events® The
lower animals differ from man solely in his ‘almost mﬁmtely
lrger power of associating together the most diversifi

# ‘Facultés Mentales des Ani-
maux,” tom. ii. 1872, p.

B8 e diccnssion ou this subjict
in M. E. B. Tylor's very interesting
work, ¢Researches into the Early
History of Mankind," 1865, chaps.
i toiv.

8 Lhero resivad sevora detalad

o this
T uiites, whon | know o e
a careful observer, assures me that
an Aftican parrot, long kept in his
father’s house, invariably called

ons of the household, as
wellas visitors, by their names. He
said “good morning” to overy one at
reakfust, and “ good night ” to each

ver the:
o Sis J: Salivas’s Tather, ho veed

to add to the “good morning” a
short sentence, which was_never
once repeated after his father’s
death, He scolded violently a
strange dog which came into the
roomthrough the open window

cuting sppios o8 the Wishee tible
See also, to the same effect, Houzeau
on pln'nl:, “Facultés Mentales,
tom. i Dr. A. Moschkan
albyite o Bhat e Fnew'n starling
which never made a mistake in
saying in Germ:
Vetvost” bectFiiy:
bye, old fellow,” to those d
could

g
leparting.
add several other such

cases.
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sounds and ideas; and this obviously depends on the high
development of his mental powers.

As Horne Took, one of the founders of the nobla science of
philology, observes, language is an art, like brewing or baking:
but writing would have been a better simile. It cortainly is not
a true instinet, for every langnage has to be learnt. It differs,
however, widely from all ordinary arts, for man has an in-
stinctive tendency to speak, as wo seo in the babble of our
young children ; whilst no child has an_instinctive tendency to
brew, bake, or write. Moreover, no philologist now supposes
that any language has been deliberately invented; it has been
slowly and unconsciously developed by many steps®® The
sounds uttered by birds offer in several respects the nearest
analogy to language, for all the members of the same species utter
the same instinctive cries expressive of their emotions; and all
the kinds which sing, exert their power instinctively; but the
actual song, and even the call-notes, are learnt from their
parenta or fer-parenia, These sounds, s Daines Barringlon

roved, “ are no more innate than language is in man.”
The ot attempts to sing “may bo compared to the imperfect
“ endeavour in a child to babble.” The young males continue
practising, or as the bird-catchers say, “ recording,” for ten or
eleven months. Their first essays show hardly a rudiment of
the future song; but as they grow older we can perceive what
they are aiming at; and at last they are said “to sing their
“song round.” Nestlings which have learnt the song of a distinct
species, as with the canary-birds educated in the Tyrol, teach
and transmit their new song to their offspring. The slight
natural differences of song in the samo species inhabiting
different districts may be appositely compared, as Barrington
remarks, “to provincial dialects;” and the songs of allied,
though distinet species may be compared with the languages of
distinct Taces of man. 1 have given the foregoing details to
shew that an instinctive tendency to acquire an art is mot

iar to man.

‘With respect to the origin of articulate language, after having

on the one side the highly interesting works of Mr. Hens-

5 Sea some good remarks on this
head by Prof. Whitney, in_his
{Oriental and. Linguisic 'Studies
1873, p. 954, He observes that the
T Al Tty
man is the living force, which,
in the development of lugusge,
“works botk consciously and un-
“ consciously  consclously as re-

“gards the immediate end to be
“attained ; unconsciously as regards
st Ixu-ther consequences of the

Daines Barrington in
‘Pmlnsoph Trapsactions 1775, p.
262. See also Dureau de la Malle,
in ¢ Ann, Net: e sontn
Zoolog. tom. x. p. 119,
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leigh Wedgwood, the Rev. F. Farrar, and Prof. Schlcicher, and
tho celebrated lectures of Prof. Max Miller on the other side, I
cannot doubt that language owes its origin to the imitation and
cation of various natural sounds, the voices of other
animals, and man's own instinctive cries, aided by signs and
gostures. When we treat of sexual selection we shall see that
primeval man, or rather some carly progenitor of man, probably
first used his voice in producing frue musical cadences, that is
in singing, as do some of tho gibbon-apes at the present day;
and we may conclude from a widely-spread analogy, that this
power would have been especially exerted during the courtship
of the sexes,—would have expressed various emotions, such as
Tove, jealousy, triumph,—and would have served as a challenge to
zivals, It is, therefore, probable that the imitation of musical
eries by articulate sounds may have given rise to words expres-
sive of various complex emotions. The strong tendency in our
nearest allics, the monkeys, in microcephalous idiots,* and in
barbarous races of m d, to imitate whatever they hear
deserves notice, as bearing on the subject of imitation. Since
monkeys certainly understand much that is said to them by
man, and when wild, utter signal-cries of danger fo their
fellows; @ and since fowls give distinct warnings for dangeron
ground, or in the sky from hawks (both, as well as a third
ary, intelligible to dogs),* may not some unusually wise ape-like
animal have imitated the growl of a beast of prey, and thus
told his fellow-monkeys the nature of the expected danger? This
would have been a first step in the formation of a language.

As the voice was used more and more, the vocal organs would
have been strengthened and perfected throngh the principle of
the inherited effects of use; and this would have reacted on the
pover of speech.  But the relation between the continued use of
language and. the development of the brain, has no doubt been
far moro important. The mental powers in some carly pro-
genitor of man must have been more highly developed than in

% On the Origin of Language,  * Vo

by H. Wedgwood, 1866. ¢ Chapters
on Language, by the Rev. F. W.
Farrar, 1863, These works are
most interesting. See also <De la
Phys. et de Parole’ par Albert

on this subject, by the late Prof.
Aug. Schlcicher, has been translated

. Bikkers ioto English, under
the title of ¢ Darwinism tested by
the Science of Language,’ 1869

‘ogt, ¢ Mémoire sur les Micro-
cphals 1667, p. 169, With re-
spect to savages, I have given some
facts in my ¢ Journal of Researches,’
&, 1845, p. 206,

# See clear evidence on this head
in the two works so often quoted,
by Brehm and Rengger.

s Houzean ‘gives a very curious
account of his observations on this
subject in his ¢Facultes Mentales
des Animaus, tom. i, p. 348.
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any existing ape, before even the most imperfect form of specch
could have come into use; but we may confidently believe that
the continued uso and advancement of this power would have
reacted on the mind itself, by enabling and encouraging it to
carry on long trains of thought. A complex train of thought
can no more be carried on without the aid of words, whether
spoken or silent, than a long caleulation without the use of
figures or algebra. It appears, also, that even an ordinary train
of thought almost requires, or is greatly facilitated by some
form of language, for the dumb, deaf, and-blind girl, Laura
Bridgman, was observed to use her fingers whilst dreaming.%
Nevertheless, a long succession of vivid and connected ideas muy
pass through the mind without the aid of any form of language,
s we may infer from the movements of dogs during their
dreams. We have, also, seen that animals are ablo to Teason
to a certain extent, manifestly without the aid of language.
The intimate connection between the brain, as it is now
developed in us, and the faculty of speech, is well shewn by
thoso curious cases of brain-disease in which speech s specially
affected, as when the power to remember substantives is lost,
whilst other words can be correctly used, or where substantives
of a certain class, or all except the initial letters of substantives
and proper names are forgotten® There is no more improb-
ability in the continued use of the mental and vocal organs
leading to inherited changes in their structure and functions,
than in the caso of handwriting, which depends partly on the
form of the hand and partly on the disposition of the mind; and
hand-writing is certainly inherited

Soveral writers, more especially Prof. Max Miller,® have
Intely insisted that the use of language implies the power of
forming general concepts; and that as no animals are supposed

possess this power, an impossible barrier is formed between
them and man® With respect to animals, I have already

® See remarks on this head by
Dr. Maudsley, “The Physiology and
Pathology of Mind,’ 2nd edit. 1868,

® Many curious cases have been

b. 2
31, 53, 100, &. Also, ¢ Inquiries
Concerning the Intellectual Powers,”
by Dr. Abercrombie, 1838, p. 150.

0 The Variation of Animale
and Plants under Domestication,”
vol. . p. 6.

Leotures on ¢ Mr. Darwin's Phi-
losophy of Language,’ 1873.

® The juigment of a distin-
guished philologist, such as Prof.
Whitney, will have far more weight
on this point than anything that
I can say. He remarks (“Oriental
and Linguistic Studies, 1873, p.
297), in speaking of Bleek’s views :
“Bécause on the grand scale lan-
guage is the necessary auxiliary
“of thought, indispensable to the
“development of the power of
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endeavoured to show that they have this power, at least in a
rudo and incipient degreo. As far as concerns infants of from
ten to eleven months old, and deaf-mutes, it seems to me i
eredible, that they should be ablo to connect certain sounds with
certain general ideas as quickly as they do, unless such ideas
were already formed in their minds. The same remark may be
extended to the more intelligent animals; as Mr. Leslio Stephen
observes, “ A dog frames a general concept of cats or sheep,
“and knows the corresponding words as well as a philosopher.
“ And the eapacity to understand is as good a proof of. vocal
“intelligence, though in an inferior degree, as the capacity to
el

Why the organs now used for speech should have been
originally perfected for this purpose, rather than any other
organs, it is not difficult to see. Ants have considerable powers
of intercommunication by means of their antenn, as shewn by
Huber, who devotes & whole chapter to their language. We
might have used our fingers as efficient instruments, for a
person with practice can report to & deaf man every word of &
speach repidly dalivred af & pubio bl of

hands, whilst thus employed, would

BRI e v o i isoala secns ol ekt
ROt s i Dl o ket g
means of communication, it was obviously probablo that these
same organs would be still further developed if the power of
communication had to be improved ; and this has been effected by
the aid of adjoining and well adapted parts, namely the tongue
and lips The fact of the higher apes not using their vocal
organs for speech, no doubt depends on their intelligence not
having beon sufciently advanced. Tho possession by them of

“ thinking, to the distinctness and
“ variety and complexity of cog:
“ tions to the full mastery of co
“sciousness; therefore he would
fain make'thought absolutely im-
“ posible without speech, identify-
“ing the faculty with its instru-
“ment. He might just as reason-

“qbly wsort that the hamen hand
With
b

“(in fans, not speaking) is not a
“ human being, und that deaf-mutes

do not become possessed of reason
“until they learn o twist their

© The Complete Work

« fingers_iato imitation of spoken
“ words” Miller give

i
Philosophy of Languay e,
third lecture) the follo
im: “There is 10 thought with-
“out we as there are
{ud waxdx wl!hn\ll thought.” What
a strange definition must here be
given to the word thou

¢ Essays on Free-thinking,’ &c.,
1873, p. 82.

5 See some good remarks to_this
effect by Dr. Maudsley, The Phy-
islogy and. Pathology of Mind,
1868, p.
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organs, which with long-continued practice might have been
used for speech, although not thus used, is paralleled by the
case of many birds which possess organs fitted for singing,
thongh they never sing. Thu, ho nihtingilo wd crow have
vocal organs similarly constructed, these being used by the
former for diversified song, and by the latter only for croaking.*
If it bo asked why apes have not had their intellects developed
to the same degreo as that of man, general causes only can be
in answer, and it s noressonabie o expect saything
more definite, ur ignorance with respect to the
R R L S vt
has passed.
The formation of different languages and of distinct species,
and the proofs that both have been developed through a gradual
Droooss, o ouriously paralleL? Buwo can trsco the ormation
of many words further back 't of species, for we can
perceive how they actually arose from the imitation of various
sounds. We find in distinet languages striking homologies due
to community of descent, and analogies due to a similar process
of formation. The manner in which certain letters or sounds
change when others change is very like correlated growth. We
have in both cases the reduplication of parts, the effects of long-
continued use, and so forth. The frequent presence of rudi-
‘ments, both in languages and in species, is still more remarkable.
"The letter m in the word am, means / ; so that in the expres-
sion 7 am, a superfluous and useless rudiment has been retained.
In the spelling also of words, letters often remain as the rudi-
ments of ancient forms of pronunciation. Languages, like
organic beings, can be classed in groups under groups; and they
can be classed cither naturally according to descent, or arti-
ficially by other characters. Dominant languages and dialocts
spread widely, and lead to the gradual extinction of other
tongues. A language, like a species, when once extinct, never,
as Sir O, Lyell remarks, reappears. The same language never
has two birth-places. Distinet languages may be crossed or
blended together.® We see variability in every tongue, and new

% Macqiliray, | Hiat of Brtih
irds,” vol.

Parr L,

display any unusual capacity for
imitation. ¢ Researches in Zoology,”

excellent nburur g o Bl-ckwnll, 1834, p. 158.

remarks that agpie learns to

pronounce single words, and even

short seatences, more readily than

almost any other British bird; yet

e very interesting
rallelism between' the develnpmenl
of species and languages, given by
Sir C. Lyell in The Geolog. Evis

e adds, after long ana ciosly
wvasipaiity e Ty
vaver Eniwt 15 1n 4 SR 0 Sitirt

dences of the Autiquity of Man,
1863, chap. xxili.
 See remarks to this effect by
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words are continually cropping up; but as there is a limit to
the powers of the memory, single words, like wholo languages,
gindually become extinck. As Max Miller® has well re-
‘marked :—* A struggle for life is constantly going on amongst
“tho words and grammatical forms in cach language. The
“better, the shorter, the easier forms aro constantly gaining the
“upper hand, and they owe their success to their own inherent
“virtue.” To these more important causes of the survival of
cartain words, mere novelty and fashion may be added; for
there is in the mind of man a strong love for slight changes in all

ings. The survival or preservation of certain favoured words
in the struggle for existence is natural selection.

The perfectly regular and wonderfully complex construction
of the languages of many barbarous nations has often been
advanced as & proof, either of the divine origin of these lan-
guages, or of the high art and former civilisation of their
founders. Thus F. von Schlegel writes: “In those languages
“which appear to be at the lowest grade of intellectual culture,
“we frequently observe a very high and elaborate degree of art
“in their grammatical structure. This is especially the caso
“with the Basque and the Lapponian, and many of the Ame-
“rican languages”® But it is assuredly an error to speak of
any language as an art, in the sense of its having been elabor-
ately and methodically formed. Philologists now admit that
conjugations, declensions, &, originally existed as distinct
words, since joined together; and as such words express the
most obvious relations between objects and persons, it is not
surprising that they should have been used by the men of most

uring the carliest ages. With respect to perfection, the
following illustration will best shew how easily wo may err: a
Crinoid sometimes consists of no less than 150,000 pieces of
shell* all arranged with perfect symmetry in radiating lines ;
but & naturalist does not consider an animal of this kind as
more perfect than a bilateral one with comparatively few parts,
and with none of these parts alike, excepting on the opposite sides
of tho body. He justly considers the differentiation and special-
isation of organs as the test of perfection. So with languages*
the most symmetrical and complex ought not to be ranked above
irregular, abbreviated, and bastardised languages, which have

B T e et b G, 8 ek, (e
terting. artile, entitled ¢ Philo-  ters on Man,’ 1868,

IR et a2 Buckland, ‘Bndgcwﬂter Tres-
Mazch 24th, 1870, p. tise) p. 411,

# Nature, Jan. em T87¢ 9,207,
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borrowed expressive words and useful forms of construetion rom
various conquering, conquered, or immi

From: homs fow andl Ampiciooh remirka’Y. conclude that/the
extremely complex and regular construction of many barbarous
languages, is no proof that they owe their origin to a special
act of creation™ Nor, as wo have seen, does the faculty of
articulate speech in ifself offer any insuperable objection to
the belicf that man has been developed from some lower

FiSende Py T4 e N MMl 0 i ‘peculiar
to man. I refer here only to the pleasure given by certain
colowrs, forms, and sounds, and which may fairly be called a
sense of the beautiful ; with cultivated men such sensations are,
however, intimately associated with complex ideas and trains of
thought, When wo behold a male bird claborately displaying
his_gracefal plumes or splendid colours before the female,
whilst other birds, not thus decorated, make no such display,
it is impossible to doubt that she admires the beauty of her
male partner. As women everywhero deck themselves with
these plumes, the beauty of such ornaments eannot be disputed.
As we shall seo later, the nests of humming-birds, and the
playing passages of bower-birds are tastefully ornamented
with gaily-coloured objects; and this shews that they must
receive some kind of pleasure from the sight of such things.
With the great majority of animals, however, the taste for the
beautiful is confined, as far as we can judge, to the attractions
of the opposite sex. The sweet strains poured forth by many
male birds during the season of love, are certainly admired by
the fomales, of which fact evidence will hereafter bo given. If
femnale birds had been incapablo of appreciating the beautiful
colours, the ornaments, and voices of their male partners, all the
labour and anxiety exhibited by the Iatter in displaying their
charms before the females would have been thrown away; and
this it is impossible to admit. Why certain bright colours
should_excite pleasure cannot, I presume, bo explained, any
more than why certain flavours and scents are agreeable; but
‘habit has something to do with the result, for that which is at
first unpleasant o our senses, ultimately becomes pleasant, and
habits aro inherited. With respect to sounds, Helmholtz has
explained to @ certain extent on physiological principles, why
harmonies and certain cadences are agreeable. But besides
this, sounds froquently recurring at irregular intervals are

v e good remarks on the J. Lubba
umpllﬁ'lhon of languages, by Sir 1870, p. 2

“Origin of C vilisation,

.
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highly disagreeable, as every one will admit who has listened at
night to the irregular flapping of o rope on board ship. Tho
same principle seems o come into play with vision, as the
eye prefers symmetry or figures with some regular recurrence.
Patterns of this kind are employed by even the lowest savages
s omaments; and they have been developed through sexual
selection for the adornment of some male animals. Whether we
an or not give any reason for the pleasure thus derived from
vision and hearing, yet man and many of the lower animals are
alike pleased by the same colours, graceful shading and forms,
and the same

B e ik loach s fhouss el beauty is
concerned, is not of & special nature in the human mind; for it
differs widely in the different races of man, and is not quite the
same even in the different nations of the same race. Judging
from the hideous ornaments, and the equally hideous music
‘admired by most savages, it might be urged that their msthetic
faculty was not so highly developed s in certain animals, for
instance, as in birds. Obviously no animal would be capable of
admiring such scenes as the heavens at night, a beautiful land-
scape, or Tefined musio; but such high tastes are acquired
through culture, and depend on complex sssoiatons; they are
1ot enjoyed by barbarians or by uneducated pe

B0 o€ e fanlbin, whicin have e of Tneatizinble service
4o man for his progressive advancement, such as the powers of
the imagination, wonder, curiosity, an undefined sense of beauty,
a tendency to imitation, and the love of excitement or novelty,
could hardly fail to lead to capricions changes of customs and
fashions. T have alluded to this point, because a recent writer
has oddly fixed on Caprice “as one of the most remarkable and
“typical differences between savages and brutes” But not
only can we partially understand how it is that man is from
various conflicting influences rendered capricious, but that
the lower animals are, as we shall hereafter see, likewiso capri-
cious in their affections, aversions, and sense of beauty. There
i3al50 Teason t0 suspeot that they love novelty, for 1t own sake,

Belief in God—Religion—There is no evidence that man was
-boriginn!ly endowed with tho ennobling belief in tho existence
On th o is ampl
e hasty travellers, but from men who have long
resided with savages, that numerous races have existed, and still
exist, who have no idea of cne or more gods, and Who have no

™ ¢The Spectator,’ Dec, 4th, 1869, p. 1450.
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words in their Inguages to express such an idea The question
s of course wholly distinct from that higher one, whther there
exists @ Creator and Ruler of the universe; and this has been
answered in the aflirmative by some of the highest intellects that
have ever oxi

I, however, we include under the term “ religion” the belief
in unseen or spiritual agencies, the case is wholly different; for
this belief secms to be universal with the less civilised races.
Nor is it difficult to comprehend how it arose. As soon as the
important faculties of the imagination, wonder, and curiosity,
together with some power of reasoning, had become partially
developed, man would naturally crave to understand what was
passing around him, and would have vaguely speculated on his
own existence. As Mr. M'Lennan™ has remarked, Some explan-
“ation of the phenomena of lifo, & man must feign for himself-
« and to judge from the universality of it, the simplest hypothesis,
“and the first to occur to men, seems to have been that natural
« phenomena are aseribable to the presence in animals, plants,
 and things,and in the forces of nature, of such spirits prompting
“ o action as men are conscious they themselyes possess.” It
i also probable, as Mr. Tylor has shewn, that dreams may have
S S e s ko do not readzly

a savage drenms, the figures which appear before tindase
believed to have come from a distance, and to stand over him ;

or “the soul of the dreamer goes out on its travels, and comes
“home with o remembrance of what it has seen.” But until

7 See an excellent article on this

subject by the Rey. F. W, Farrar,
in the “Anthropological Review,
Aug. 1864, p. coxvil.
facts seo Sir J. Lubbock,
histore Times m edit. 1869,
especially the chapters or
:glan in his ‘Ongm of Civilisa-
thon, 1870,

orship of Animals and
Pl-nu, 151000 ¢Fortnightly Review,’
Oct. 1, 1869, .
# Tylor, ¢ Early History of Man-
kind,’ 1865, p. 6. See also the
three striking chapters on the De-
yelopment of Religion, i Lubbock’s
igin of Civilisation,’ 1870. Ina

e manner Mr. Herbert Spencer,
in his fngenious essay in the ‘Fort.
nightly Review’ (May 1Ist, 1870,
P. 535), accounts for the earliest

forms of religious belief throughout
the world, by man being led through
ams, shadows, and other causes,
to look at himself as a double
essence, corporeal and spiritual. As
the splriual bing s supposed to
exist afte to be powe
ful, it is ywpm-tal by o
and ceremonies, and its aid invoked.
He then further shews that names
or nicknames given from some
animal or other object, to the early
progenitors or founders of a tribe,
are supposed after a long interval
to represent the real progenitor of

&
2

exist as a spirit, is held sacred,
worshipped as a god. Nevertheless
T cannot but suspect that there is
a still earlier and ruder stage, when
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the. faculties of imagination, curiosity, reason, &e., had been
fairly well developed in the mind of man, his dreams would not
hxve led him to believe in spirits, any more than in the case of

B oy v ingin ot vl objects and
agencies are animated by spiritual or living essences, is perhaps
illustrated by a little fact which I once noticed : my dog, a full-
grown and very sensible animal, was lying on the lawn during a
hot and still day; but at a littlo distance a slight breeze occa-
sionally moved an open parasol, which would have been wholly
disregarded by the dog, had any ono stood near it. As it was,
every time that the parasol slightly moved, the dog growled
flercely and barked. Ho must, I think, have reasoned to himself
in a rapid and unconscious manner, that movement without any
apparent, causo indicated the presence of some strange living
agent, and that no stranger had a right to be on his territory.

The belief in spiritual agencies would easily pass into the
belief in the existence of one or more gods. For savages would
naturally attribute to spirits the same passions, the samo love of
vengeance o simplest form of justice, and the same affections
which they themselves foel. Tho Fuegians appear to be in this
respectin an i i dition, for when the ‘board
the “Beagle” shot some young ducklings as specimens, York
Minster declared in the most solemn manner,  Oh, Mr. Bynoe,
“much rain, much snow, blow much;” and this was evidently
a retributive punishment for wasting human food. So again he
related how, when his brother killed a “ wild man,” storms long
raged, much rain and snow fell. Yot we could mever discover
that the Fuegians believed in what we should call a God, or
practised any religious rites; and Jemmy Button, with justifiable
pride, stoutly maintained that there was no devil in’his land.
This Iatter assertion is the more remarkable, as with savages the
belief in bad spirits is far more common than that in good

B e ot licions devotion 'a highly complex one,
consisting of love, completo submission to an exalted and
mysterions superior, a strong sense of dependonce, fear,
reverence, gratitude, hope for tho future, and perhaps other
elements.  No being could experience so complex an emotion

anything which manifests power or 77 See an able article on the
‘movement is thought to be endowed Physical Elements of Religion,’ by
with some form of life, and with Mr. L. Owen Pike, in * Anthropolog.
mental faculties analogous to our Review,’ April, 1870, p. Liii.

own.
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until advanced in his intellectual and moral faculties to at least
a moderately high level. Nevertheless, wo see some distant
approach to this state of mind in the doep love of a dog for his
‘master, associated with complete submission, some fear, and
perhaps other feelings. The behaviour of & dog when returning
to his master after an absence, and, as I may add, of a monkey
to his beloved keeper, is widely difforent from that towards their
fellows. In the latter case the transports of joy appear to be
somewhat less, and the sense of equality is shewn in every action.
Professor Braubach goes so far as to maintain that a dog looks
on his master as on & god.

The same high mental faculties which first led man o believo
in unseen spiritual agencies, then in fotishism, polytheism, and
ultimately in monotheism, would infallibly lead him, as long as
his reasoning powers remained poorly developed, to various
strange superstitions and customs. Many of these are terrible

loving god ; the trial of innocent persons by the ordeal of poison
or fire; witcheraft, &e.—yet it is well occasionally to reflect on
these superstitions, for they shew us what an infinite debt of
gratitude we owe to the improvement of our reason, to science,
and to our accumnlated knowledge. AsSirJ. Lubbock™ has well
observed, “ it is not too much to say that the horrible dread of
“unknown evil hangs like a thick cloud over savage life, and
“embitters every pleasure” These miserable and indirect
consequences of our highest faculties may be compared with the
incidental and occasional mistakes of the instincts of the lower
animals.

™ <Religion, Moral, &c., der Dar- ™ “Prehistoric Times? 2ad edit.
win'schen Art-Lebre, 1869, 5. 53. p. 571 In this work (p. 571)
It is said (Dr. W. Lauder Lindsay,  th be found
¢Journal of Mental Science’ 1871, account of the many strange and
p- 48), that Bacon long ago, and the  capricious customs of savages
poet Burus, held the same notiou.
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CHAPTER IV.

(CoMPARISON OF THE MENTAL PowERS oF MAN AND THE
LowER ANIMALS—continued,

The moral sense — Fundamental —The qualities of social
animals—Origin_of eeiabiiy-— Sr st et opposed instincts—
an a social animal—The more enduring social instincts conquer other
los persisent nstineto—Tho coial vut\nu alone regarded by savages—
The self-rogardiag virtues acquired at a later stage of devélopment—.
The importance of the judgment of Lhe m:mbers of the same commaunity

I ruLLy subscribe to the judgment of those writers! who
maintain that of all the differences between man and the
Iower animals, the moral sense or conscience is by far the
most important. This sense, as Mackintosh? remarks, « has a
“rightful supremacy over every other principle of human
“action;” it is summed up in that short but imperious word
ougit, 50 full of high significance. It is the most noble of all
the attributes of man, leading him without a moment’s hesita-
tion to risk his life for that of a fellow-creature; or after due
deliberation, impelled simply by the deep fecling of right or
duty, to sacrifico it in some great cause. Immanuel Kant
exclaims, “ Duty! Wondrous thought, that workest neither by
“fond insinuation, flattery, nor by any threat, but merely by
“holding up thy naked law in the soul, and g0 extorting for
“thysclf always roverence, if mot always obedienco; beforo
B i e ot Homener. sy, b i
“whence thy original ?”*

This great question has been discussed by many writers of
consummate ability ; and my sole excuse for touching on it, is
the impossibility of here passing it over; and because, as far as I
hww B0 cna hus approachd exclusively from the side of
natural history. The investigation possesses, also, some in-

! See, for instance, on thissubject, and Moral Scien
Quirsages,  <Unité do TEspdos 725) of twentyix Bri
Humaine,’ 1861, p- who have written on this subj
whose names are familiar to

it o bl Pl
sophye 1897, p. 231, ke every reader ; to these, Mr. Bain's

etlphym: of Ethics trans-  own name, and those of Mr. k}
lued by .. Sempl, Edizburgh, Mr. Shadwarth Hodguon, Sir
1836, p. 5 Lubbock, and others, might

¢ e, Bain gives a list (Mental  added.
"
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dependent, ntareet, s an attompt o ses how fr ho study of
the lower animals throws light on ono of the highest psychical
faculties of man.

Tho following proposition seems to me in a high degreo
‘probablo—namely, that_any animal whatever, endowed with
‘well-marked social instincts? tho parental and filial affections
being here included, would inevitably acquire a moral sense or
conscience, as soon as its intellectual powers had become as well,
or nearly as well developed, as in man. For, firstly, the social
instinets lead an animal to take pleasure in the society of its
fellows, to feel a certain amount of sympathy with them, and to

form various services for them. The services may be of a
definite and evidently instinctive naturo; or there may be only
& wish and readiness, as with most of tho higher social animals,
%0 aid their fellows in cortain general ways. But these feelings
and services are by 10 means A the individuals of
the samo species, only to those of the same association. Secondly,
35 soon astho mental fuultis Lad becomo ighly developed,

incessant

The Descent of Man. Papr L.

as often as it was perceived that the enduring and always
present social instinet had yielded to some other instinct, at tho
timo stronger, but neither enduring in its nature, nor lsarmg

# Sir B. Brodie, after observing
that man s  socal ani

chological Enquiries,
asks the preguant q\lestmn, Fought
“not this to settle the disputed
“ question as to the existence of a

“ral” 1t is with hesitation il
venture to differ at all from

“ moral sense?”  Similar ideas have
\bly occurred to man; Ay garsan

as they did long_ago to Marcus
o A ety ipttori
his colebrated work, *Utilitarian-
ism? (1864, pp. 45, 46),of the social
feclings as _a “powerful natural
“sentiment,” and a3 % the natural
s cf sntinept or willitarian
Like

|ulbovn
ratacted v the masel facalty, if
“not a part of our mature, is
“a naturl out-growth from it;
 capable, like them, in a certain
8 degree of springing up o
taneously.” But in opposition to

rofound @ thinker, but it e
R at the social

instinetive or junate in
the lower animals; and why should
they not be 0 in man? M. Baia
(seé, for instance, * The Emotions and
G 1865, . 481) and others
Lelieve that the moral sense is ac-
cach individual_during
his lifetime. On the general theory
of evolution ths s at lenst ot |
tremely improbable. The igno

STl Tl weatel ocalits
will, as it scems to me,

judged as & most serious blemish in *
‘the works of Mr. M

o
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Dehind it a very vivid impression. It is clear that many in-
stinctive desires, such as that of hunger, are in their nature of
short duration; and after being satisfied, are not readily or
~ividly recalled. Tlirdly, after the power of language had been
acquired, and the wishes of the community could be expressed,
the common opinion how each member ought to act for the
public good, would naturally become in a paramount degree
the guide to action. But it should b borne in mind that how-
ever great weight wo may attribute to public opinion, our regard
for the approbation and disapprobation of our fellows depends
on sympathy, which, as we shall see, forms an essential part of
the social instinct, and is indeed its foundation-stone, Lastly,
habit in the individual would ultimately play a very important
part in guiding the conduct of cach member; for the social in-
stinet, together with sympathy, is, like any other instinet, greatly

by habit, and so would be obedience
1o the wishes and judgment of the community. These several
subordinate propositions must now be disoussed, and some of
them at considerable length.

It may be well first to premiso that T do not wish o maintain
that any strictly social animal, if its intellectual faculties were
{0 become as active and as highly developed as in man, would
acquire exactly the same moral sense as ows. In the same
manner as various animals have some sense of beauty, thongh
they admire widely different objects, o they might have a senso
of right and wrong, though led by it to follow widely different
Tines of conduct, If, for instance, to take an extreme case, men
were reared under precisely the same conditions as hive-becs,
there can hardly be a doubt that our unmarried females would,
like the worker-bees, think it a sacred duty to kill their brothers,
and mothers would strive to kill their fertile daughters; and no

Crar. IV.

one would think of interfering.*

¢ Mr. H. Sidgwick remarks, in
an able discussion on this subject
(the ¢ Academy,’ June 15th, 1872,
(. 231), “a superior bee, we may
 feel sure, would aspire to a milder
“solution of the population.ques-
“tion.” Judging, however, from
the habits of many or most savages,
man solves the problem by fomale
infanticide, polyandry and promis-
‘cuous intercourse ; therefore it may
well be doubted whether it would
Te by a milder method. Miss
Covbe in commentiag ( Darwinism

Nevertheless, the bee, or any

in Morals” ‘Theological Review,”
April, 1872, p. 188-191) on the
same ' illustration, says, the prin
eiples of social duty would be' thus
reversed ; and by this, I presume,
she means that the fulflment of a
social duty would tend to the injury
of individuals; but she overlooks
the fact, which she would doubtless

to say that if the theory of ethics
advocated in this chapter were ever

"2
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other social animal, would gain in our supposed caso, as it
appears to me, some feeling of right or wrong, or a_conscience.
For each individual would have an inward senso of possessing
certain stronger or more enduring instincts, and others less
strong or enduring; so that there would often be a strugglo as to
which impulse should be followed; and satisfaction, dissatis-
faotion, or even misery would be felt, as past impressions were
compared during their incessant passage through the mind. In
this caso an inward monitor would tell the animal that it would
have been better to have followed the one impulse rather than
tho other. The one course ought to havo been followed, and the
other ought not; the one would have been right and the other
wrong; but to these terms T shall recur.

Sociability.—Animals of many kinds aro social; we find cven
distinet species living together; for example, some American
‘monkeys; and united flocks of rooks, jackdaws, and starlings.
Man shews the same feeling in his strong love for the dog, which
the dog returns with interest. Every one must have noticed how
miserable horses, dogs, sheep, &c., are when scparated from
their companions, and what strong mutual affection the two
former kinds, at loast, shew on_ their reunion. It is curious to
speculate on the feelings of a dog, who will xest peacefully for
hours in & room with his master or any of the fmily, without
the least notice being taken of him; but if left for a short time
by himself, barks or howls dismally. We will confine our
aftention to the higher social animals; and pass over insects,
although some of these are social, and aid one another in many
important ways. The most common mutual service in the
higher animals is to warn one another of danger by means of
the united senses of all. Every sportsman knows, as Dr. Jaeger
remarks how difficult it is to approach animals in a herd or
troop. Wild horses and cattle do mot, T believe, make any
danger-signal ; but the attitude of any one of them who first
discovers an enemy, warns tho others. Rabbits stamp loudly on
the ground with their hind-feet as a signal : sheep and chamois
do the same with their forefeet, uttering likewise a whistle.
Many birds, and some mammals, post sentinels, which in tho
case of seals are said® generally to bo the females. The leader

generally accepted, “T cannot but earth is not held by many persons
& believe that in the hour of their on so weak a tenure.

“ triumph would be souned the 7 ¢Die Darwin'sche Theorie,
 knell of the virtue of mankiad 101,

It is to be hoped that the belief i * Mr. K. Brown in ¢ Proc. Zoolog.
the permanence of virtue on this Sce. 1868, p. 400,
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of & troop of monkeys acts as the sentinel, and utters cries
expressive both of danger and of safety.? Social animals perform
‘many little services for each other: horses nibble, and cows lick
each other, on any spot which itches: monkeys scarch cach
other for external parasites; and Brehm states that after a troop
of the Cercopithecus griseo-viridis has rushed through a thorny
brake, each monkey strotehes itself on a branch, and another
monkey sitting by, “conseientiously” examines its fur, and
extracts every thorn or burr.

Animals also render more important services to one another :
thus wolves and somo other beasts of prey hunt in packs, and
aid one another in attacking their victims. Pelicans fish in
concert. The Hamadryas baboons turn over stones to find
insects, &e.; and when they come to a large one, as many as can
stand zound, turn it over together and share the booty. Social
animals mutually defend each other. Bull bisonsin N. America,
when thero is danger, drive the cows and calves into the middle
of tho herd, whilst they defend the outside. I shall also in a
faturo chapter give an account of two yousg wild bulls at

g an old one in_concert, and of two stallions
together trying to drive away a third stallion from a troop of
mares. In Abyssinia, Brehm encountered a great troop of
baboons, who were crossing a valley : some had already ascended
the opposite mountain, and some were still in the valley : the
Iatter were attacked by the dogs, but the old males immediately
hurried down from the rocks, and with mouths widely opened,
roared so fearfully, that tho dogs quickly drew back. They
were again encouraged to the attack; but by this time all the
baboons had reascended tho heights, excepting a young one,
about six months old, who, loudly calling for aid, climbed on &
block of rock, and was surrounded. Now one of tho largest
‘males, a true hero, came down again from the mountain, slowly
went fo the young one, coaxed him, and triumphantly led him
away—the dogs being too much astonished to make an attack.
T cannot resist giving another sceno which was witnessed by this
same naturalist; an cagle seized o young Cercopithecus, which,
by clinging o a branch, was not at once carried off; it cried
.oudly for assistance, upon which the other members of the troop,
with much uproar, rushed to the rescue, surrounded the eaglo,

9 Brehm, ¢ Thierleben,’ B. i. 1864, idence of Alvarez, whose ob-

For the case of the servztions Brehm thinks quite trust-
racting thorns from worthy. For the cases of the old
gach other see 5. 54, With respoct  male baboous, attacking the doge

the

madryas turaing over
ikonu, the fact s given (s 76) on

see 5.79; an

with Tespect to the
eagle, 5.

© The Complete Work of Charles Darwin Online



102 The Descent of Man. Part L

and pullod out so many feathers, that he no longer thought
of his proy, but auly how to escap. This eaglo, as Brehm
Temarks, aastrodly would nover again attack & single monkey of
a troop.®

Tt is certain that associated animals have a feeling of love for
each ofher, which s not elt by non-social adult animals, How
far in most cases they nctually sympathiso in tho pains and
pleastres of ofhers, is more doubtful, especially with respect fo
Dleasures. _Mr. Buston, howover, who had excellent means of
observation,” states that his macaws, which lived free in Norfolk,
took *an extravagant interest ” in a pair with a nest; and when-
ever the female left it, she was surrounded by a '10017 “scream-
“ing horrible acclamations in her honour.” I‘ is often difficult
to judge whether auimals have any feeling for the sufferings of
others of their kind. Who can say what cows feel, when they
cnrround and staro intently on & dying or dead companion; ap-
‘parently, however, as Houzean remarks, they feel no pity. That
\nimala somotimes aro far from foeling any sympathy s too
certain for they will expel a wounded animal from the herd, or
gmorwmrynmdu&h. This is almost the blackest fact in
Datural history, unless, indeed, tho explanation which has been
suggested s true, that their instinct or reason leads them to
expol an injured companion, lest beasts of prey, including man,
Should bo tempted to follow the troop. In this caso their con-
duet is not much worse than that of the North American Indians,
Who leavo their fooblo comrades to perish on the plains; or the
Fijans, who, when fheir parents got old,or fll ill, bury them
. |

Boworer, certainy isowith each other’s

iotron o0 dnnge is the case even with birds. Capt.
Stansbury * found ml llli lake in Utah an old and com| lmly
blind pelican, which was very fat, lmd ‘must have been well fed
for a long time by his companions. Mr. Blyth, as he informs

% Mr. Belt gives the case ofa ™ *Aunalaand Mag. of Nat. Hist.”

ider-monkey (Ateles) in Nicara~ November, 168, p.
ich was heard ing for “Sll‘.' Lw.,‘hihuwnﬂ
Times,’ 2nd edit.
‘1:; A‘qum.miby Mr L E Morgan

interesting account of the manner
in which a very young pelican,

sl away by 8 strong streum,
was guided and encouraged in it
attempts to reach the shore by kelf
 dozen old birds
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me, saw Indian crows feeding two or three of their companions
which were blind; and T have heard of an analogous case with
fhe domestic cock. Wo may, if we choose, call theso actions
instinetive ; but such cases are much too rare for the develop-
‘ment of any special instinct* I have myself scen a dog, who

never passed a cat who lay sick in a basket, and was o great
friend of his, without giving her a fow licks with his tongue, the
surest sign of kind fecling in a dog.

Tt must be called sympathy that leads a courageous dog to
fiy at any one who strikes his master, as ho certainly will. I
saw a person pretending to beat a lady, who had a very timid
Tittle dog on her lap, and the trial had never been made before ;
holittlo creaturo instantly jumped away, but after the pretended
Deating was over, it was really pathetic to seo how persev
he tried to lick his mistress’s face, and comfort her. Brehm
states that when a baboon in confinement was pursued to be
‘punished, the others tried to protect him. It must have been
sympathy in the cases above given which led the baboons and
Cercopitheci to defend their young comrades from the dogs and
the eagle. I will give only one other instance of sympathetic
and heroic conduct, in the case of a little American monkey,
Several years ago a keeper at tho Zoological Gardens shewed mo
somodecp and scarcely healed wounds on the nape of his own neck,

on him, whilst kneeling on tho floor, by a fierce baboon.
The little American monkey, Who was & warm friend of this
keeper, lived in the same large compartment, and was dreadfully
afiaid of the great baboon. Nevertheless, as soon s he saw his
friend in peril, he rushed to tho rescue, and by screams and bites
5o distracted the baboon that the man was able to escape, after,
as the surgeon thought, running great risk of his life.

Besides love and sympathy, animals exhibit other qualities
connected with the social instincts, which in us would be called
moral; and I agreo with Agassiz’® that dogs possess something
wery like a conscience.

Togs possess some power of self-command, and this does nok
appear to be wholly the result of foar. As Braubach” remarke,
they will refrain from stealing food in the absence of their
master. They have long been accepted as the very type of
fidelity and obedience. But tho elephant, is likewiso very faith-
fal to his driver or keeper, and probably considers him as the

M As Mr. Bain states, “effective “Q‘De’X'Elp&a et de la Classe,”

“3id to a suflerer springs from sym- 1869, 9.
 pathy proper:” ¢ Mental and Moral 7 *Dio Darwin'sche Art-Lehre
Science;” 1858, p. 245. 1869, 5. 54

Thierleben, B. i s. 85.
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lender of the herd. Dr. Hooker informs me that an clephant,
ch he was riding in India, became so decply bogged that h
remnmed stuck fast until the next day, when he was extricated
by men with ropes. Under such circumstances elephants will
seizo with their tranks any object, dead or alive, to place under
their knees, to provent their sinking deeper in the mud ; and the
driver was dreadfully afraid lest tho animal should have seized
Dr. Hooker and crushed him to death. But the driver himself,
2 Dr. Hooker was assured, ran no risk. This forbearance under
an emergency so dreadful for a heavy animal, is o wonderfal
proof of noble fidelity1*

All animals living in a body, which defend themselves or attack
their enemies in concert, must indeed be in some degree faithful
to one another; and those that follow a leader must be in some
degree obedient. When tho baboons in Abyssinia™ plunder a
garden, thoy silently follow their leader; and if an imprudent
‘young animal makes a noise, he receives o slap from the others
1o teach him silenco and obedience. Mr. Galton, who has had
excellent opport\mztles for observing the balfwild el in 8,
Africa, says® that th endure even a
tion from thaherd,. ‘Thay aro’ eesenbiallyslavish; nd acoept the
common determination, seeking no better lot than to be led by
any one ox who has enough self-reliance to accept tho position.
The men who break in these animals for harness, watch assidu-
ously for those who, by grazing apart, shew a self-reliant dis-
position, and theso they train as fore-oxen. Mr. Galton adds
that such animals are rare and valuable; and if many were born
they would soon be eliminated, as lions are always on the look-
out for the individuals which wander from the herd.

With respect to the impulse which leads certain animals to
associate together, and to aid one avother in many ways, we
may infer that in most cases they aro impelled by the same
sense of satisfaction or pleasure which they experience in per-
forming other instinctive actions; or by the samo sense of

tisfaction as when other instinctive actions aro checked.
We see this in innumerable instances, and it is illustrated in o
striking manner by the acquired instincts of our domesticated
animals; thus o young shepherd-dog delights in driving nmi
running round & flock of sheep, but not in worrying them
young fox-hound. delights in hunting @ fo, whilst soms other
kinds of dogs, as T have witnessed, utterly disregard foxes. What

18 See also Hooker’s ‘Emlhyan * See his extremely interesting
mela, vol. ii., 1854, p. 333, paper on. in Cattle,

'® Brehm, ¢ Thierleben,’ B. i. 5. and lin"l{wmxllnnang'l’eh
76. 1871, p. 8¢
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a strong fecling of inward satisfaction must impel a bird, so full
of activity, to brood day after day over her eggs. Migratory
birds aro quito miscrable if stopped from migrating; perhaps
they enjoy starting on their long flight; but it is hard to beliove
that the poor pinioned goose, deseribed by Audubon, which
started on foot at the proper time for its journey of probably
more than a thousand miles, could have felt any joy in doing so.
Somo instincts aro dstermined solely by painfal feelings, as by
fear, which leads to self-pi ,and is.

fowards special cnemies. No one, T presume, can analyso the
sensations of pleasurc or pain. In many instances, however, it
is probable that instinets aro persistently followed from tho
mere force of inheritance, without the stimulus of either
pleasure or pain. A young pointer, when it first scents game,
apparently cannot help pointing. A’ squirrel in a cage who pats
the nuts which it cannot eat, as if to bury them in the ground,
can hardly bo thought to act thus, either from pleasure or pain.
Henco the common assumption that men must be impelled to
every action by experiencing some pleasure or pain may be erro-
neous. Although a habit may be blindly and implicitly
followed, independently of any pleasuro or pain felt at the
moment, yet if it be forcibly and abruptly checked, a vague
sense of dissatisfaction is generally experienced.

Tt has often been assumed that animals wero in the first place
zendored social, and that they feel as & consequence uncomfort-
ablo when sepurated from cach ofher, and comfortablo whilst
together; but it is @ more probable view that these sensations
were first developed, in order that those animals which would
profit by living in society, should be induced to live together,
in the same manner as the sense of hunger and the pleasure of
eating were, 1o doubt, first acquired in order to induce animals
to eat. The fecling of pleasure from society is probably an
extension of the parental or filial affections, since the social
instinet seems to be developed by the young remaining for a
long timo with their parents; and this extension may be attri-
buted in part to habit, but chiefly to natural selection. With
those animals which were benefited by living in close association,
the individuals which took the greatest pleasure in society
would best escape various dangers; whilst those that cared
least for their comrades, and lived solitary, would perish in
greater numbers.  With respect to the origin of the parental
and filial affections, which apparently lic at the base of the
social instincts, we know not the steps by which they have
been gained; but we may infer that it has been to a large
extent through natural selection. So it has almost certainly
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been with the unusual and opposite feeling of hatred between
the nearest relations, as with the worker-bees which kill their
brother-drones, and with the queen-boes which kill their
danghter-queens; the desire fo destroy their nearest relations
having been in this case of service o the community. Parental
affection, or some feeling which replaces it, has been developed

in cortain animals extremely low in the scale, for example, in
star-fishes and spiders. T¢ 12 o occasionally prescnt in  fow
‘members alone in o whole group of animals, as in the genus
Forficul, or earwigs.

The all-important emotion of sympathy s distinet from that
of love. A mother may passionately Jove her sleeping and
passive infant, but she can hardly at such times be said to feel
sympathy for it. The love of & man for his dog is distinet from
sympathy, and so is that of a dog for his master. Adam Smith
formerly argued, as has Mr. Bain recently, that the basis of
sympathy lies in our strong retentiveness of former states of
pain or pleasure. Henco, tho sight of another person en-
“ during hunger, cold, fatigue, revives in us some recollection of
“theso states, which aro painful even in idea” Weo are thus
impelled to relieve the sufferings of another, in order that our
own painful feelings may be at the same time relioved. In like
‘manner we are led to participste in the pleasures of others.®
But T cannot see how this view explains the fact that sympathy
is excited, in an immeasurably stronger degree, by a beloved,
than by en indifferent person. The mere sight of suffering,
indopandently of love, would suffico to call up in us vivid

The may lio in the
Tt that, with o animals, sympathy is directed solely towards
the members of the same community, and thereforo towards
known, and more or less beloved members, but ot to all the
individuals of the same species. is nob more sur-
‘prising than that the fears of many animals should be dirccted
against special cnemies. Species which are not social, such =
Tions and tigers, no doubt feel sympathy for the
their own young, but not for that of any other animal. th

% Seo the first and striking
chapter in Adam Smith's ¢Theory
of Moral Sentiments. Also Mr.

« m .,.np.mm, and he accounts
is through reciprocity. He
ook ‘person benefited,

“or others in his stead, may make
“ up, by sympathy and good offices
Phehids g o el radtone
But if, as aj

sympathy is strictly an instinct,
its exercise would give direct plea-
sure, in the same manner
exercise, as before remarked, of sle
most every other nstinct.
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mankind, selfishness, experience, and imitation, probably add,
as Mr. Bain has shown, to the power of sympathy; for wo aro
Jed by the hope of recciving good in retum to perform acts
of sympathotic kindness to others; and sympathy is much
strengthened by habit. In however complex  manner this
foeling may have originated, as it is ono of high importance to
all those animals which aid and defend one another, it will have
been increased through natural selection ; for those commu-
‘ities, which included the greatest number of the most sympa-
thetic members, would flourish best, and rear the greatest
number of offspring.

It is, however, impossiblo to decido in many casos whother

social instincts have been acquired through natural
selection, or are the indirect result of other instincts and
facultics, such as sympathy, reason, experience, and a tendency
1o imitation; or again, whether they aro simply the result of
long-continued habit. o remarkablo an instinet as the placing
sentinels to warn the community of danger, can hardly have
‘heen the indirect result of any of these faculties ; it must, there-
fore, have been direetly acquired. On the other hand, tho habit
followed. by tho males of somo social animals of defending tho
community, and of attacking their enemics or their prey in
concert, may perhaps have originated from mutual sympathy;
but courage, and in most cases strength, must have been
‘previously acquired, probably through natural selection.

Of the various instincts and habits, some are much stronger
than others ; that is, somo cither give more pleasuro in their
performance, and more distress in their prevention, than others;
or, which is probably quite as important, they are, through
inheritance, more persistently followed, without exciting any
special feeling of pleasure or pain. We aro ourselves conscious
that some habits are much more difficult to cure or change than
others. Hence a struggle may often bo observed in animals
between different instincts, or between an instinet and some
habitual disposition; as when a dog rushes after o hare, is
rebuked, pauses, hesitates, pursues again, or returns ashamed to
‘his master ; or as betwoen the love of a femalo dog for her young
‘puppies and for her master,—for sho may be seen to slink away
fo them, as if half ashamed of not accompanying her master.
But the most curious instance known to me of one instinet
getting the better of another, is the migratory instinct conquer-
ing the maternal instinct, The former is wonderfally strong; o
confined bird will at the proper season beat her breast
the wires of her cage, until it is bare and bloody. It causes
young salmon to leap out of the fresh water, in which they could
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continue to exist, and thus unintentionally to commit suicide.
Every one knows how strong the maternal instinct is, leading
even timid birds to face great danger, though with hesitation,
and in opposition to tho instinet of self-preservation. Neverthe-
less, the migratory instinet is so powerful, that late in the autumn
swallows, house-martins, and swifts frequently desert their
tender young, leaving them to perish miserably in their nests=

We can perceive that an instinctive impulse, if it be in any
way more beneficial to a species than some other or opposed
instinet, would bo rendered the more potent of the two through
natural selection ; for the individuals which had it most strongly
developed would survive in larger numbers. Whether this is the
caso with the migratory in comparison with the maternal instinet,
mey be doubted. The great persistence, or steady action of the
former at certain seasons of the year during the whole day, may
givo it for a time paramount force.

Man @ social animal.—Exery one will admit that man is &
social being. We see this in his dislike of solitude, and in his
‘wish for society beyond that of his own family. Solitary con-
finement is ono of the severest punishments which can be
inflicted, Some authors suppose that man primevally lived in
singlo families ; but at the present day, though single families,
or only two or three together, roam the solitudes of some savage
lands, they always, as far as I can discover, hold friendly
relations with other families inhabiting the same district. Such
families occasionally meet in council, and unite for their common
defence. Tt is no argument against savage man being a social
animal, that the tribes inhabiting adjacent districts are almost
always at war with each other; for the social instinets never
extend to all the individuals of the same species. Judging from.
the analogy of the majority of the Quadrumana, it is probable
that the early ape-liko progenitors of man were likewise social;
but this is not of much importance for us. unmgh ‘man, as

* This fact, the Rev. L. Jenyns
states (see his edition of ¢ Whites
Nat. Hist, of Selborne, 1853, p.
308) was st recordd by the hoa;
trious Jenner, in ¢ Phil.
1824, and has since been it
several observers, especially by
r. Blackwall. This latter careful
observer examined, late in_the
autumn, during two years, thirty-
Six mests; e found that welre
contained young dead birds, fi
gontained oggs on the alat of heing
tehed, and three, eggs not nearly

hatched. birds, not yet old

logy,’ 1834, pp. 108,
additional ‘evidence, although this
is ot wanted, see Leroy,  Lettres

Phil.’ 1802, 217. For Swifts,
Gould’s ¢Introduction to the Birds.
of Great Britain, 1825, p 5. Simi~

cite hate been Shesryul
s by Mr. Adams; ‘Pop.
} July 1873,

Stience Bcvuw,
283,
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ho now exists, has fow special instincts, baving lost any which
his early progenitors may have possessed, this is no reason why
e should not have retained from an extremely remote poriod
somo degrea of instinctive love and sympathy for his fellows.
We are indeed all conscious that we do possess such sympathetio
feelings ; but our consciousness does not tell us whether they
are instinetive, having originated long ago in the same manner
as with the lower animals, or whether they have been acquired
by each of us during our early years. As man is a social animal,
it is almost certain that he would inherit a tendency to bo
faithful to his comrades, and obedient to the leader of his tribe;
for these qualities are common to most social animals. Ho would
consoquently possess some capacity for self-command. Ho
would from an inherited tendency bo willing to defend, in
eancert with others, his follow-men’; and would be ready to aid
them in any way, which did not too greatly interfere with his
own welfare or his own strong desires.

Tho social animals which stand at the bottom of the scalo are
guided almost exclusively, and those which stand higher in the
scalo aro largely guided, by special instinets in the aid which
they give to the members of the ssme community; but they are
Tikewise in part impelled by mutual love and sympathy, assisted
apparently by some amount of reason. Although man, as just
remarked, has 10 special instincts to tell him how to aid his
fellow-men, ho still has the impulse, and with his improved
intellectual faculties would naturally be much guided in this
Tespect by reason and experience. Instinctive sympathy would
also causo him to value highly the approbation of his fellows ;
for, as Mr. Bain has clearly shewn® the love of praise and
the strong feeling of glory, and the still stronger horror of scorn
and infamy, “are due to the workings of sympathy.” Conse-
quently man would bo influenced in the highest degree by tho
wishes, approbation, and blame of his fellow-men, as expressed

their gestures and language. Thus the social instincts,
which must have been acquired by man in a very rude state,
and probably even by his early ape-like progenitors, still give
the impulse to some of his best actions; but his actions are in a
higher degree determined by the expressed wishes and judgment

# Hume remarks (‘An Enquiry  of the former . . . communicates
Concerning the Principles of Morals,” “ a secret joy; the appearance of
edit. of 1751, p. 132), “There seems  “ the latter . . . throws a melan-

4 necessity for confossing that the « choly damp ‘over the imagin
“happiness and misery of others “ tion”

“ v ot spectacles altogether in- Mental and Moral Science,”
= different to us, but that the view 1858, p. 254
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of his fellow-men, and unfortunately very often by his own strong
sclfish desires, But as love, sympathy and self-command become
strengthened by habit, and as the power of reasoning becomes
clearer, so that man can value justly the judgments of his
fellows, o will feel himself impelled, apart from any transitory
pleasure or pain, to certain lines of conduct. Ho might then
declare—not that any barbarian or uncultivated man could
thus think—I am the supreme judge of my own mdncc nnd in
the words of Kant, I will not in my own person viol

dignity of humanity.

The more_enduring Social Instincls conquer the less persistent
Tnstincts—We have not, however, as yet considered the main
point, on which, from our present point of view, the wholo
question of the moral sense turns.  Why should a man feel that
he ought to obey one instinctive desire rather than another?
Why is he bitterly regretful, if he has yielded to a strong sense
of self-preservation, and has not risked his life to save that of a
fellow-creature ? or why does he regret having stolen food from

Thunger ?
Tt is evident in tho first place, that with mankind tho instine-

Dut will be wholly indifferent about a stranger: a young and.
timid mother urged by the maternal instinct will, without a
‘moment’s hesitation, run the greatest danger for her own infant,
but not for a mere fellow-creature. Nevertheless many a
civilized man, or even boy, who never before risked his life for
another, but full of courage and sympathy, has diregarded
the instinet of self-preservation, and plunged at once into &
torrent to save a drowning man, though o stranger. In this caso
man is impelled by the same instinctive motive, which made tho
heroic little American monkey, formerly described, save his
keeper, by attacking the great and dreaded baboon. Such
actions as the above appear to be the simple result of the greater
strength of the social or maternal instinets than that of any
other instinet or motive; for they aro performed too instan-
tancously for reflection, or for pleasure or pain to bo felt at the
time; though, if prevented by any cause, distress or even misery
might be felt. In a timid man, on the other hand, the instinct
of self-preservation might bo £ strong, that he would be unablo
b oot 1o vt vy such risk, perhaps not even for his

S A e B E

impulsively, as in the above cases, o not come under the
dominion of the moral sense, and cannot be called maral, They
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confine this term to actions done deliberately, after a victory
over opposing desires, or when prompted by some exalted
motive. But it appears scarcely possible to draw any clear line
of distinction of this kind® As far as exalted motives are
concerned, many instances have been recorded of savages,
destitute of any fecling of general benovolenco towards mankind
and not guided by any religions motive, who havo deliberatcly
sacrificed their lives as prisoncrs® rather than betray their
comrades; and surely their conduct ought to be considered as
moral. As far as deliberation, and the victory over opposing
motives are concerned, animals may be seen doubting between
opposed instinets, in rescuing their offspring or comrades
from danger; yet their actions, though done for the good of
- others, are not called moral. Moreover, anything performed
very often by us, will at last be done without deliberation or
hesitation, and can then hardly be distinguished from an
instinet; yet surely no one will pretend that such an action
ceases to bo moral. On tho contrary, we all feel that an act
i i performed in the most
noble manner, unless it be done impulsively, without deliberation
o effort, in the same manner as by & man in whom the requisite
qualities are imate. He who is forced to overcome his fear or
want of sympathy before he acts, deserves, howevr, in one way
higher credit than the man whose innate disposition leads him
10 8 good act without effort. As we cannot distinguish between
motives, we rank all actions of a certain class as moral, if
performed by & moral being. A moral being is one who is
eapable of comparing his past and fature actions or motives, and
of approving or disapproving of them. Wo have no reason to
suppose that any of the lower animals have this capacitys
therefore, when & Newfoundland dog drags a child out of the
water, or a monkey faces danger to Tescue its comrade, or takes
eharge of am orphan monkey, we do not call its conduet moral.
But in the case of man, who alone can with certainty be ranked
4 & moral being, actions of a certain class are called moral,
whether performed deliberately, after o struggle with opposing

25 T refer here to_ the distinction

and formal mort m
glad to find that Prof, Husley (<Cr-
tiques and Addresses,” 1873, p. 287)
takes the same view on this subject
as I do. Mr. Leslie Stephen re-
marks (‘ Essays on Freethinking and
Plain Speaking,’ 1873, p. 83), * the
“ metaphysical distinction between

& material and formal morality is
relevant as other such dis-
« Enctions”

I have given one such ease,
namely of three Patagonian Indians
who preferred being shot, one after
the other, to betraying the plans of
their companions in war (* Journal
of Researches,” 1845, p. 103),
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motives,or impulaivly through instnct or from tho offcta of
slowly-gained hal
But to e immediate subject. _Althongh
others, and thus lead to cor-
responding actions, yot it muntennbla,ﬂut in man the social
instinets (ineluding the love of praise and fear of blame) possess
greater strength, or have, through long habit, acquired greater
strength than the instincts of self-preservation, hunger, lust,
vengeance, &e.  Why then does man regret, even though trying
to banish such regret, that he has followed the one natural
impulse rather than the other; and why does ho frther feel
that he ought to rogret his conduct? Man in this respect differs
‘profoundly from the lower animals. Nevertheless we can, I think,
sco with some degree of clearness tho reason of this differonce.
Man, from tho activity of his mental faculties, cannot avoid
reflection : past impressions and images are incessantly and
clearly passing through his mind. Now with those animals
‘which live permatently i o body, the social instinets are ever
‘present and persistent. Such animals are always ready to utter
the danger-signal, to defend the community, and to give aid to
their fellows in accordance with their habits; they foel at all
times, without tho stimulus of any special passion or desire,
bl it e e i unhappy
if long separated from them, and always happy o bo again in
their company. So it is with ourselves. Even when we aro
quite alone, how often do we think with pleasure or pain of
what others think of us,—of their imagined approbation or
disapprobation; and this all follows from sympathy, & fundac
‘mental element of the social instinct who
ook i lind On
the other hand, the desire o satisfy hunger, or any passion such
as vengeance, is in its naturo temporary, and can for a time bo
fally satisfied. Nor is it easy, perhaps hardly possible, to call
up with complete vividness the feeling, for instance, of hunger;
nor indeed, as has often been remarked, of any suffering. The
instinet of self-preservation is not felt except in the presence of
danger; and many a coward has thought himself bravo until he
has mot his enemy faco to face. Tho wish for another man's
property is perhaps as persistent a desire as any that can be
3 but even in this caso the satisfaction of actual pos-
session is generally a weaker focling than tho desire: many &
thief, if not a habitual one, after success has wondered why he
stolo some article”
*" Eamity hatred seems ‘more so than any othe
to be a hllhly persistent ful!n', Pui l:n be named. Envy ’ is d:
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t throngh

h.. mind ; ho will thus bo driven o make » comparison betweon
the impressions of past hunger, vengeanco satisficd, or danger
shunned at other men's cost, with the almost ever-present
imstinot of sympathy, and with his carly knowledge of what
others consider as praiseworthy or blameable.
cannot be banished from his mind, and from instinctive sympathy
i8 esteemed of great moment. He will then feel as if he had
Teen banlked in following a present instinct or habit, and this
‘with all animals canses dissatisfaction, or even miso

The above case of the swallow affords an illustration, though
of a reversed nature, of a temporary though for the time strongly
‘persistent instinct conquering another instinet, which is usually
dominant_over all ofhers. At the proper season theso birds
seem all day long to be impressed with the desiro to migrate;
their habits change; they become restless, aro noisy, and con-
gregato in flocks. Whilst the mother-bird is feeding, or brooding
over her nestlings, the maternal instinct is probably stronger
than the migratory ; but the instinct which is the more persis-
fent gains tho victory, and at last, ata moment when her young
ones are ot in sight, she takes flight and deserts them, When
arrived at the end of her long journey, and the migratory
instinct has ceased to act, what an agony of remorse the bird
would feel, if, from being endowed with great mental activity,
sho could not prevent the image constantly passing through her
mind, of her young ones perishing in the bleak north from cold
and hunger.

fined as hatred of another for some
excellence or success; and Bacon
insists (Essay ix.), “Of all other
“affections envy is the most im-
“ portune and continual.” Dogsare
very apt to hate both strange men
and strange dogs, especially if they
Jive near at hand, but do not belong
to the same family, tribe, or clan;
this feeling would ‘thus seem to ba

it and s certainly  most par-

e hear of savages, it would appear
B semeibing of the same bind
If this be

e to transfer such feeling
-ny T e e T

bad done him an iojory and had
become his enemy. Nor is it pro-
bable that the primitive conscience
would reproach a man for injuring
‘his enem rather it would re-
proach him, if he had not revenged
himself. To do good in return for
evil, to love your enemy, is a height
of morality to which it may be
doubted whether the social instincts
would, by themselyes, have over lod
us. It is necessary that «hese in-
stinets, together with sym;

il Tavs o ighly s tital
and extended by the aid of
instruction, and. the love or fear of
God, before any such golden rule
would ever be thought of and
obeyed.

b

© The Complete Work of Charles Darwin Online



m The Descent of Man. Pamz I

At tho moment of action, man will 1o doubt bo apt to follow
the stronger impulse; and though this may occasionally
prompt him to the noblest deeds, it will more commonly lead
him to gratify his own desires at the expenso of other men.
But after their gratification, when m past and weaker impresions
are judged by the ever-enduring social instinct, and by his deep
Togar o the ood opision of his felowsetiiimtian il surely
come. He will then feel remorse, repentance, regret, or shame
this Iatter feeling, however, relates almost exclusively to the
judgment of others. He will consequently resolve more or less
firmly to act differently for the future; and this is conscience; for
conscience looks backwards, and serves as a guide for the future,

The nature and strength of the feclings which we call regret,
shame, repentance or remorse, depend apparently not only on
the strength of the violated instinet, but partly on the strength
of the temptation, and often still more on the judgment of
our fellows. How far each man values the appreciation of
others, depends on tho strength of his innato or acquired
fecling of sympathy; and on his own capacity for reasoning out
the remote consequences of his acts. ~Another element is most
important, although not necessary, the reverence or fear of the
Gods, or Spirits believed in by cach man: and this applies

Dy the view advocated in this chapter, it is impossible thus to
account for the soul-shaking feeling of remorse. But I can seo
little force in this objection. My critics do not define what
they mean by remorse, and I can find no definition implying
more than an overwhelming sense of repentance. Remorso
seems to bear the same relation to repentance, as rage does to
anger, or agony to pain. It is far from strango that an instinct
50 strong and so generally admired, as maternal love, should, if

disobeyed, lead to the ‘misery, as soon as the impression
of the past causo of disobedienco is weakened. Even when an
action is opposed to no special instinet, merely to know that our

wse
misery. Who can doubt that the refusal fo fight a duel throngh
fear has cansed many men an agony of shame ? Many a Hindoo,
it s said, has been stirred to the bottom of his soul by having
partaken of unclean food. ~Here is another caso of what must, I

Tosing ono of his wives from disease, came and said that * ho was
* ¢ Insaaity in Relation to Law ;" Ontario, United States, 1871, p. 14,
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“ going to a distant tribe to spear a woman, to satis
“of duty to his wife. I {old him that if he did so, T would
% gend him to prison for life. Ho remained about the farm for
“ some months, but got. excecdingly thin, and complained that
“ho could not'rest or eat, that bis wife's spirit was haunting
“him, becauso ho had not taken @ life for hers. I was in-
“ exorable, and assured him that nothing should save him if he
“did” Nevertheless the man disappearcd for more than a year,
and then zeturned in high condition; and his other wifo told
Dr. Landor that her husband had taken the life of a woman
belonging o a distant fribo; but it was impossible to obtain
Tegal evidence of the act. The breach of a rule held sacred by
tho tribe, will thus, as it seems, give xiso to the deepest feclings,
—and this quite apart from the social instincts, excepting in 5o
fur as the rulo is grounded on the judgment of the community.
‘How 50 many strange superstitions have arisen thronghout; the
world we know not; nor can we tell how some real and great
erimos, such as incest, have como to be held in an abhorrenco
(which is not however quite universal) by the lowest savages. It
is even doubtful whether in some tribes incest would be looked on
with ¥ith greater horsor, {han would the marriage of a man with a
ing the same name, though not a relation. *To
i violato this law is & crime which the Australians hold in the
geatest abhorrence, in this agreeing exactly with certain
# mbm of North America. When the question is put in either
“district, is it worso to kil a girl of a foreign tribe, or to marry
“a girl of one’s own, an answer just opposite to ours would b
given without hesitation”® We may, therefore, reject the
‘belief,Intely insisted on by some writers, that the abhorrence of
incest is due to our possessing a special God-implanted con-
science. On the whole it is intelligible, that a man urged by
50 powerful a sentiment as remorse, though arising as above
explained, should be led to act in a manner, which ho has been
taught to believe serves as an expistion, such as delivering

himself up to justice.

Man prompted by his conscience, will through long habit
acquire such perfect self-command, that his desires and passions
will ot last yield instantly and without a struggle to his social
sympathies and instinets, including his feeling for the judgment of
his fellows. The still hungry, or the still zovangutul men will ok
thinlk of stealing food, or of wreaking his vengeance. It s possible
or 88 o hall hreafier see, oven peobable, oat fho by of sl
command may, like other habits, be inherited. Thus at last man

® £ B. Tylor in ¢ Contemporary Review,” April, 1873, p. 707.
12
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comes to feel, through acquired and perhaps inherited habit, um
it is best for him fo obey his more persistent impulses.
imperious word ouglt seems merely to imply the consciousness i
the existence of a rulo of conduct, however it may havo
e 5 bt e imaohon yebanatly
urged that an insulted gentleman ought to fight a duel. Weo
even say that a pointer ought to point, and a retriever to
retrieve game. If they fail to do so, they fuil in their duty
md ot vz ngly.
iy desiro or instinet leading to an action opposed to the
good {CF ofhars, pHll appass, wheg asoalladith miadas: sivonk
as, or stronger than, the social instinet, a man will feel no keen
rogret at i followed it; but o wil bo consions hat if i
conduct were known to his fellows, it would meet with their
disapprobation; and few are so destitute of sympathy as not to
feel discomfort when this is realised. If he has no su
sympathy, and if his desires leading to bad actions are at tho
timo strong, and when recalled are not over-mastered by the
persistent social instinets, and the judgment of others, then he
is essentially a bad man;® and the sole restraining motive left
is tho fear of punishment, and. the conviction that in the long
run it would be best for his own selfish interests to regard the
good of others rather than his own.

It is obvious that every one may with an easy conscience
gratify his own desires, if they do not interfere with his social
instinots, that is with the good of others; butin order to be quite
froe from self-reproach, or at least of anxiety, it is almost neces-
sary for him to avoid the disapprobation, whether reasonable or
Dot of his fellow-men. Nor must he break throngh the fixed
habits of his life, especially if these are supported by reason;
for if he does, he will assuredly feel dissatisfaction. Ho must
likewiso avoid the reprobation of the one God or gods in whom,
according to his knowledgo or superaiton, ho may belive; bt
in this caso the additional foar of divine t often
supervenes.

The strictly Social Virtues at first alone regarded—Tho above
view of the origin and naturo of the moral sense, which tells us
‘what we onght to do, and of the conscience which reproves us if
we_disobey it, accords well with what we see of the early and
undeveloped condition of this faculty in mankind. The virtues
which must be practised, at least generally, by rude men, so

Prosper Despine, in his many curious cases of the worst
‘quholo‘h Naturelle,’ 1868 (tom. criminals, who apparently have been.
i p. 243; tom. ii. . 169) gives entirely destitute ite of conscience.
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that they may associato in a body, are thoso which are still
rocognised as the most important. But they aro practised
almost exclusively in relation to the men of the same tribe; and
their opposites are not regarded as crimes in relation to the men
of other tribes. No tribe could hold together if murder,
robbery, treachery, &c., were common; consoquently such
crimes within the limits of the same tribe “are branded with
“everlasting infamy ;”® but excite no such sentiment beyond
these limits, A North-American Indian is well pleased with
himself, and is honoured by others, when he scalps a man of
another tribe; and a Dyak cuts off the head of an unoffending
person, and dries it as a trophy. The murder of infants has
prevailod on tho largest scale throughout the world,® and has
met with no reproach ; but infanticide, especially of fémales, has
B it

Sui

erime,® but rather, from the courage displayed, as an honourable
act; and it is still practised by some semi-civilised and savage
nations without reproach, for it does mot obviously concern
others of the tribe. 1t has been recorded that an Indian Thug
conscientiously regretted that he had not robbed and strangled
as many travellers as did his father before him. In a rude state
of civilisation the robbery of strangers is, indeed, generally
considered as honourable.

Slavery, although in some ways beneficial during ancient
times* is a great crime; yet it was not so regarded until quite
recently, even by the most civilized nations. And this was
especially the case, because the slaves belunged in general to a
Tace different from that of their masters. As barbarians do not
regard the opinion of their women, wives are oommon]y treated
Jiko slaves. Most savages aro utterly indifferent to the sufferings
uf szmngm, or even delight in witnessing them. Tt is well

See_an able article in the of European Morals, vol. i. 1869,
‘llmh Do Review 1667, 3. p. 920, Wih rsprt te savage
Seo olso Mr. W. Bagehot's Mr. Winwood Reade informs me
B 1he Tioportiacs of Obe. " hat e’ magroas o West Afioa
illnnue and Coherence to Primitive often commit suicide. It is well
in the ¢ Fortnightly Review,’ known how common it was amongst
mm: 529 and 1868, p. 457, &, the miserable aborigines of South
Tullest_account which 1 America, after the Spanish conquest.
have et with 0 by Dr. Gerland, in  For New Zealand, see the voyage of
his ‘Ucbor dan Aussterben der the % Novara,” and for the Aleutian
Natarvolker, 1868; but I shall hlam‘h, Miiller, as quoted by Hou-
have to recur to the subject of zeau, ‘Les Facultés Mentales,” &c.,
infunticide in a foture chapter.

3 See the very interesting discus-

sion vn Suicide in Lecky’s  History
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known that the women and children of the Noxth-American
Indians aided in torturing their enemies. Some savages take a
ry h Bt imerrdir

these limits. Mungo Park’s touching account of the kindness of
the negro women of the interior to him is well known. Many
instances could be given of the noble fidelity of savages towards
ench ofher, but not fo strangers ; common experience justifies
the maxim of the Spaniard, “Never, never trust an Indian.”
There cannot be fidelity without truth ; and this fundamental
virtue is not raro between the members of the same fribe: thus
Mungo Park heard the negro women tewh.mg St soung
children to love the truth. This, is one
which becomes so deeply rooted in the mind, that it is il
‘practised by savages, even at a high cost, towards strangers; but
1o lie to your cnemy has rarely been thought a sin, as the history
of modern diplomacy too plainly shews. As soon as a tribe has
a ised leader, disobedience becomes a cnme, and even
abject submission is looked at as a sacred virt

iR A A FO LRI
tribo without courage, this quality has universally been placed
in the highest rank; and although in civilised countries a
g0od yet timid man may be far more useful fo the community
than ‘a brave one, we cannot help instinetively honouring the
latter above a coward, however benevolent. Pradence, on the
other hand, which does not concern the welfare of others, though
a very useful virtue, has zever been highly esteemed. As no
man can practise the virtues nocessary for the welfare of his
tribe without self-sacrifice, sclf-command, and the power of
endurance, these qualities have been at all times highly and
most justly valued. The American savage voluntarily submits
1o the most horrid tortures without a groan, to prove and
strengthen his fortitude and courage; and we caunot help
admiring him, or even an Indian Fakir, who, from a foolish
religious motive, swings suspended by a hook buried in his
flosh.

The other o called self: virtues, which do not
obviously, though they may really, affect the welfare of the tribe,
have never been esteemed by savages, Ahongh o iighly
appreciated by civilised nations. The greatest perance

1 Seo for tastance Mr. Hamullons sccoust: of the Kafis, ¢ Anthro-
pological Review,” 1670, p.
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8 o roproach with g, | Utter loonkionsiees and i
natural crimes, prevail to an astounding extent As soon,
however, as marriage, Whether polygnmons, or monogamous,
becomes common, jealousy will lead to the inculeation of femal
virtue; and this, being honoured, will tend to spread to the
unmarried females. How slowly it spreads to the male sex,
Wo seo at the present day. Chastity eminently requires self-
command; thercfore it has been honoured from a very early
period in the moral history of civilised man. As a consequenco
of this, the senseless practice of celibacy has been ranked from &
remote period as a virtue™ The hatred of indecency, which
appears to us so natural as to bo thought innate, and which is
80 valuable an aid to chastity, is a modern virtue, appertaining
exclusively, as Sir G. Staunton remarks,* o civilised life. This

s shown by the ancient religious rites of various nations, by the
drawings on the walls of Pompeii, and by the practices of many

sayages.

We have now seen that actions are regarded by savages, and
wero probably so regarded by primeval man, as good or bad,
solely us they obviously affect tho welfaro of tho tribe,—not tha
of the spocies, nor that of an individual member of the tribe.
This conclusion agrees well with the belief that the so-called
moral sense is aboriginally derived from the social instinets, for
both relate at first exclusively to the community, The chief
causes of the low morality of savages, as judged by our
standard, are, firstly, the confinement of sympathy to the e
tribe. Secondly, powers of reasoning insufficient to
B i o0 iy viies: apetilly o e e
virtues, on the general welfare of tho tribe. Savages, for
instance, fail to trace the multiplied evils consequent on a
want of temperance, chastity, &c. And, thirdly, weak power
of self-command ; for this power has not been strengthened
through long-continued, perhaps inherited, habit, instruction and
religion.

1 have entered into the above details on the immorality of
savages because some authors have recently taken a high view
of their moral nature, or have attributed most of their crimes to
mistaken benevolence® Theso authors appear to rest their

. MlLemnan has given % ¢Embassy to China, vol.il. b,
CPrimitive, Marringey 1865, p. 343

76) @ good collection of fucts on ¥ See on_this subject copious

evidence in Chap. vii. of Sir J. Lub-

QR i acp o0 Bopecss bk “Origin of Civilisation,’ 1870.

Merals,’ vol. 1. 1869, p. 1 " For _instance Lecky, *Hist.

European Morals,” vol. 5. p. 124,
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conclusion on savages possessing those virtues which are sor-
viceable, or even necessary, for the existence of the family and of
th tribo,—qualites which they undoubledly do possess,and often
in a high degr
R formerly by phi
6150s daanioe sehoalof oee et B o
Iny in a form of Selfishness; but more recently tho “Greatest
 happiness principle ” has been brought prominently forward.
Tt is, howover, moro correct to speak of the latter principle as
the standard, and not as the motive of conduct. Nevertheless, all
tho anthors whoso works I have consulted, with n fow excop-
 writo as if thero must be a distinct motive for every
whon, and that this must bo associated with some pleasure or
displeasure. seems often {o act impulsively, that is
from instinet or long habit, without any consciousness of pleasure,
in the same manner as does probably a beo or ant, when it
blindly follows its instincts. Under circumstances of extreme
peril, as during a fire, when & man endeavours o save a fellow-
creature without a moment’s hesitation, he can hardly fecl
pleasure ; and still less has ho time tozefiect on the dissatisfaction
which he might subsequently experience if he did not make the
attempt.  Should he aftervards reflec over his own conduct, ho
d feel that there lies within him an impulsive power widely
different from a search after pleasure or or hoppiness; and this
seems to be the deeply planted social instin
T the oble of Lt Tiat Aisi oy more appro-
priate to spealk of their social instinets, as having been developed

41 This term is used in an able
asticle in the ¢ Westminster Review,’
Oct. 1869, p. 498. For the “ Greatest
- hnppmzu pnnclyla, see J.S. Mill

Utilitarianism,

“ Mill s (‘System

Logie, vol. i Mn)mu., clearest
manner, per-

Tormed thrsagh | h;.hn mmm the
anticipation of pleas: L
Sidgwick also, n his Esay o
Pleasure and. Desire. (‘The  Conr
temporary Review April 1873, p.
671), re “To " sum up, in
R e

“ duction of agreeable sensations in
“ ourselves, I would maintain that
“ we find everywhere in conscious-

“ ness extra-regarding impulse, di-
“ rected towards something that is
“ not pleasure; that in many cases
 the impulas s s fo ncompatible
“with the selfreganing that the
“two do not easily co-exist in the
“same moment of consciousness
A dim feeling that our impulses do
not by any means always arise from
any contemporancous or anticipated
pleasure, has, 1 cannot but think,
been one chief cause of the accept-
f the intuitive theory

‘morality, and of the rejection of the
utilitarian or & Greatest happiness ™
theory.  With respect to the latter
theory, the standard and the motive
of conduct have no doubt of

conused, Dat they are. redlly. 18
some degree blendod.
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forthe general good rather than for the general happiness of the
species. Tho term, general good, may be defined as the
of the greatest number of individuals in full vigour and health,
with all their faculties perfect, under the conditions to which
they are subjected. ~ As the social instincts both of man and the
lower animals have no doubt been developed by nearly the samo
giendss would be advisablo, if found practicable, to uso the
o definition in both cases, and to take as the standard of
R e community, rather
than the general happiness; but this definition would perhaps
Tequire some limitation on account of political ethics.

‘When a man risks his lifo to save that of a fellow-creature, it
seems also more correct to say that he acts for the general good,
rather than for the general happiness of mankind. No doubt
the welfare and the happiness of the individual usually coincide;
and a contented, happy tribo will flourish better than one that
is discontented and unhappy. We have seen that oven af an
carly period in the history of man, the expressed wishes of tho
community will have naturally influenced to a large extent the
conduct of each member; and as all wish for happincss, the
“ greatest happiness principle” will have become & most im-
‘portant secondary guide and object; the social instinet, however,
together with sympathy (which leads to our regarding the
approbation and disapprobation of others), having served as the
primary impulse and guide. Thus the reproach is removed of
Iaying the foundation of the noblest part of our nature in the
base principle of selfishness; unless, indeed, the satisfaction
which every animal fecls, when it follows its proper instinots,
nmi the dissatisfaction fel¢ when prevented, bo called selfish.

opinions of
exprmsed at first orally, but later by writing also, either form
the solo guides of our conduct, or greatly reinforce tho social
instints ; such opinions, however, have sometimes a tendency
directly opposed to these instincis. This latter fact is well
exemplified by the Zaw of Honour, that is, the law of the opinion
of our equals, and not of all our countrymen. The breach of
this law, even when the breach is known to be strictly accordant
with true morality, has caused many & man more agony than &
veal crime. We recognise the same influence in the burning
sense of shame which most of us havo felt, even after the interval
of years, when calling to mind some accidental breach of a
trifling, though fixed, zule of etiquette. The judgment of tho
community will generally be guided by some rude experience of
what is best in tho long run for all the members; but this judg-
ment will ot rarely err from ignoratce and weak powers of
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reasoning. Hence tho strangest customs and superstitions, in
omplots ppositon o the trus walfso snd bappinces of man-
kind, have become all-powerful thronghout the world. Wo seo
i in thehasrar.folt by’ Hindoo'who beeaks B caste, and
in many other such cases. It would be difficult to
Detween the remorso felt by a Hindoo who has yielded to ™
temptation of eating unclean food, from that felt after committing
a theft; but the former would probably be the more severe.
How so many absurd rules of conduct, as well as s many
absurd religious beliefs, havo originated, wo do not know; nor
how it is that they havo become, in all quarters of the world, so
decply impressed on the mind of men; but it is worthy of
remark that a belief constantly inculcated during the early years
of life, whilst the brain js impressiblo, appears to acquire almost
e nature of an instinct; and the very essence of an instinct s
that it is followed independently of reason. Neither can we say
why certain admirable virtues, such as the love of trath, are
mch more highly appreciated by somo savage tribes than by
others; nor, again, why similar differences prevail even amongst
highly civilised nations. Knowing how firmly fixed many
strange customs and superstitions have become, w need feel no

innate, although they were not valued by man in his early
condition.

Notwithstanding many sources of doubt, man can generally
and readily distinguish between the higher and lower moral
rules. The higher are founded on the social instincts, and relate
to thewelfure of others. They are supported by the approbation
of our fellow-men and by reason. The lower rules, though some

when implying self-sacrifice hardly deservo to be called

lower, relate chiefly o self, and arise from public opinion, ma-

tured by expenence and cultivation; for they aro not practised
by rude tr

ey A e s

into larger communities, the simplest reason would tell each

individual hat o ought to extend his social instinets and

sympathies {o all tho members of the same nation, though

‘personally e him. This point being once reached,
there is only an artificial barrier to prevent his sympathies
extending to the men of all nations and races. If, indeed, such

mer are wpnnud from him by great difforences in appearance

“ given by in his ¢Contributions to the Theory.
M. Waltios St ic Opinion,”  of Natural Selection,” 1870, p. 353.
Sept. 15, 1869; and more fully
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or habits, experience unfortunately shews us how long it is,
Deforo we look at them as our fellow-creatures. Sympathy
beyond the confines of man, that is, humanity to the lower
, seems to be one of the latest moral acquisitions. It is
apparently unfelt by savages, except towards their pets. How
little the old Romans knew of it is shewn by their abhorrent
gladiatorial exhibitions. The very idea of humanity, as far as I
observe, was new to most of the Gauchos of the Pampas.
This virtue, one of the moblest with which man is endowed,
seems to arise incidentally from our sympathies becoming more
tender and more widely diffused, until they are extended to all
sentient beings. Assoon as this virtue is honoured and practised
by some fow men, it spreads through instruction and examplo
to the young, and eventually becomes incorporated in public
opinion.

The highest possible stage in moral culture is when we re-
cognise that wo ought to control our thoughts, and “not even in
“ inmost thought to think again the sins that made the past so

“ pleasant to us”*  Whatever makes any bad action familiar to
{he mind, renders its performance by so much the easier. As
Marcus Aurelius long ago said, “Such as are thy habitual
- thoughts, such also wil be tho character of thy mind; for the
“soul is dyed by the thoughts.”

Our great philosopher, Herbert Spencer, has recently explained
his viows on tho moral sense. He says, “I believo that the

“ experiences of utility organised and consolidated through all
«past gonerations of the human race, have been producing

“ corresponding modifications, which, by continued transmission
“and accumulation, have become in us certain faculties of
“moral intuition—certain emotions responding to right and
“ wrong conduct, which have noapparent basis in the individual
“experiences of utility.” There is not the least inherent
improbability, as it seems to me, in virtuous tendencies being
more or less strongly inherited; for, not to mention the various

itions and habits transmitted by many of our domestic
animals to their offspring, I have heard of authentic cases in
which & desire to steal and a tendency to lie appeared to run
in families of the upper ranks; and as stealing is a rare crime in
the wealthy classes, we can hardly account by accidental coinci-
dence for the tendency occurring in two or three members of

4 Tennyson, ¢Idylls of the King,'  Aurclius was born Tt

Bain's
) iThe Tusughts of the Emperor ¢ Mental and Moral Science; 1868,
M. Aureliv Antoninus,’ Eng. trans-

lat,, 2nd edit,, 1869, p. 112, n-mu

2

®
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the same family. Ifhdmndunmﬂmmnmﬁ\‘ai.l&hpm-

from chror denngm of the digestion or liver. The same
fact is likewise shewn by the “ perversion or destruction of tho
“ moral senso being often one oftho calist symploms of mental
T and insanity is ften inherited.
E‘.xeept through the principle of the e ot ‘moral ten-
dencies, we cannot understand the differences believed to exist in
this etween the various races of mankind.
o Een the partal tranamission of virtuous tendencies would
b an d direct]

ly
and indiretly from the social instinets. Admitting for a moment
that virtuous tendencies are inherited, it appears probable, at
least in such cases as chastity, temperance, humanity to animals,
&o., that they become first impressed on the mental organization
through habit, instruction and cxample, continued during
several generations in the same family, and in a quitesubordinate
degree, or not at all, by the individuals possessing such virtues
having succeeded best in the struggle for life. My chief source
of doubt with respect to any such inheritance, is that senseless
customs, superstitions, and tastes, such as the horror of a Hindoo
for unclean food, ought on the sume principle to bo transmitted.
T have not met with any evidence in support of the transmission
of superstitious customs or senseless habits, although in itself it
i5 perhaps not less probablo than that animals should acquire
inherited tastes for certain kinds of food or fear of certain foes.

Finally the social instincts, which no doubt were acquired by
man as by tho lower animals for the good of the community,
will from the first have given to him somo wish to aid
fellows, some feeling of sympathy, and have compelled ot
regard their approbation and disapprobation. Such impulses
will have served him at & very early period as a rude rule of
right and wrong. But as man gradually advanced in intellectual
power, and was enabled to trace the more remote consequences
of his actions; as he acquired sufficient knowledge to rej
Daneful customs and superstitions; as he regarded more and
‘more, not only the welfare, but the happiness of his fellow-men;
as from habit, following on beneficial experience, instruction
and example, his sympathies became moro tender and widely
, extending to men of all races, to the imbecile, maimed,

47 Maudsley, * Body and Mind, 1870, p. 60.
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and other useless members of society, and finally to the lower

And it is admitted by moralists of the derivative
chool and by some intuitionists, that tho standard of mo;
has visen sinco an carly period in the history of man.*

As a struggle may sometimes be seen going on Dot
various instinets of the lower animals, it is not surprising that
there should be a struggle in man between his social instincts,
with their derived virtues, and his lower, though momentarily
stronger impulses or desires. This, as Mr. Galton® has remarked,
is all the less surprising, as man has emerged from a state of
barbarism within o comparatively recent period. After having
yielded to some temptation we foel a sense of dissatisfaction,
shame, repentance, or remorse, analogous to the foelings caused
by other powerful instinets or desires, when left unsatisfied or
baulked. ~ We compare the weakened impression of o past
temptation with the ever present social instincts, or with habits,
guined in early youth and strengthened during our whole lives,
until they have become almost as strong as instincts. If with
the temptation still before us we do not yield, it is because
emm the social instinct or some custom is at the moment

Jominant, or because wo have learnt that it will appear to us
Battortho stronger, when compared with the weakened im-
pression of the temptation, and we realise that its violation would
eause us sufforing. Looking to future generations, there is no
eauso to fear that tho social instincts will grow weaker, and we
may expect that virtuous habits will grow stronger, becoming
perhaps fixed by inheritance. In this case the struggle between
our higher and lower impulses will be less severe, and virtue

be triumphant.

Summary of the last two Chapters—There can bo no doubt that
the difference between the mind of the lowest man and that of
the highest animal js immense. An anthropomorphous ape, if
he could take a dispassionate view of his own case, would admit
that though he could form an artful plan to plunder a garden—
though ho could uso stones for fighting or for breaking open
nuts, yet that the thought of fashioning a stone into a tool was

# A writer in the ‘North British
Review’ (July 1869, p. 531), well
capable of forming a sound judg-
ment, expresses himself strongly in
favour of this conclusion.  Mr.
Lsd:y (“Hist. of Morals,” vol. i. p.
143) seems to a certain extent to

omncldu therein.

* See his remarkable work on
‘Huedmu) Genius,’ 1869, p. 349.
The Duke of Argyll (‘Primeval
Man,” 1869, p. 188) has some good
remarks on the contest in mat
nature between right and wrong.
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quite beyond his scope. _Still less, as he would admit, could he
follow out a train of metaphysical reasoning, or solve & mathe-
matioa prohlem, o zolck cn G, oz admire  grand satural
owever, would probably declare that they
wlxldnndd.\d-dmmthebun!yvﬂh coloured skin and fur of
their partners in marriage. They would admit, that though they
could meke other apes uaderstand by cris somo of thir per-
ceptions and si ite ideas
by defnite sounds had never crossed. their minds. - They might
insit that they were roady 10 aid their follow-apes of the same
troop in many ways, to risk their lives for them, and to take
hargo of heir orphans; butthey would be forol. to seknom-
ledge that disinterested love for all living ereatures, the most
noble attribute of man, was quite beyond their comprehension.
Nevertheless the difference in mind between man and the
higher animals, great as it is, certainly s one of degree and not
ofkind. We have seen that tho senses and intuitions, tho
various emotions and facultics, such as love, memory, attention,
curiosity, imitation, reason, &c., of which man boasts, may bo
£ et i esnen s ica el ovalopad
condition, in the lower animals. They are also capable of some
inherited improvement, as we sco in the domestic dog compared
with the wolf or jackal. If it could be proved that certain high
menial powers, such as the formation of general conceps, self-con-
usness, dc., were absolutely peculiar to man, which seems
eatremely doritAPul it damat imgrobalie Shak i sealin
‘merely the incidental results of other highly-ndvanced intel-
leotual faculties; and theso again mainly the result of the
continued use of a perfect language. At what age does the
new-born infant possess the power of abstraction, or become
self-conscious, and refloct on its own existence? We cannot

stamp of its gradual evolution. The ennobling belief in God i -
not universal with man; and the belief in spiritual agencies
‘moral

haps affords the best and highest distinetion between man and
the lower animals; but T need soy nothing on this head, as T
have so lately endeavoured to shew that tho social instincts,—
the prime principle of man’s moral constitution “—with the aid
of active intellectual powers and the effects of habit, naturally lead
S i e e g o 1o B
e to them likewise;” and this lies at the foundation of morality,

¢ The Thoughts of Mareus Aurelius,’ &, p. 139.
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Tn the next chapter T shall make some fow remarks on the
probable steps and means by which the several mental and moral
ties of man have been gradually evolved. That such evolu-
tion is at least possible, ought not to be denied, for wo daily seo
these faculties developing in every infant; and we may trace a
perfect gradation from the mind of an utter idiot, lower than
that of an animal low in the scale, to the mind of a Newton.

CHAPTER V.

ON TaE DEVELOPNENT OF THE INTELLEOTUAL AND MoRAL
FACULITES DURING PRIMEVAL AND CIVILISED Trres.
Advancement of the intellectual powers through natural selection—
Importance of imitation—Social and moral faculties—Their develop-
ment within the limits of the same tribe—Natural selection as affecting
civilised nations—Evidence that civilised nations were once barbarous,
T subjects to bo discussed in this chapter are of the highest

interest, but are treated by me in an imperfect and fragment
manner. Mr. Wallace, in an admirable paper before reforred to,!
argues that man, after he had partially acquired those intel-
tectual and moral faculties which distinguish him from tho
lower animals, would have been but little liable to bodily
modifications through natural selection or any other means.
For man is enabled through his mental faculties “to keep with
“ an unchanged body in harmony with the changing universe.”
He has great power of adapting his habits to new conditions of
life. He invents weapons, tools, and various stratagems to
procure food and to defend himself. When he migrates into a
colder climate he uses clothes, builds sheds, and makes fires;
and by the aid of fire cooks food otherwiso indigestible. Ho
2ids his fellow-men in many ways, and anticipates future events,
Even at a remoto period he practised some division of labour,

The lower animals, on the other hand, must have their bodily
structuro modified in order to survive under greatly changed
conditions. They must bo rendered stronger, or acquire more
effective teeth or claws, for defence against new enemies; or
they must be reduced in size, 5o as to escapo detection and
danger. When they migrate into a colder climate, they must
become clothed with thicker far, or have their constitutions
altered. If they fail to b thus modified, they will ceaso to
exist.

! ¢ Anthropological Review,’ May 1864, p. clvili,
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Tho case, however, is widely different, as Mr. Wallace has
with justics insisted, in relation to the intellectual and moral
faculties of man. Theso faculties are variable; and we have
every reason to believe that the variations tend to bo inherited.
Therefore, if they wero formerly of high importance to primeval
man and to his ape-like progenitors, they would have been
perfected or advanced through natural selection. Of the high
importance of the intellectual faculties there can be no doubt,
for man mainly owes to them his predominant position in the
world. We can sce, that in the rudest state of socioty, the
individuals who wero the most sagacious, who invented and used
the best weapons or traps, and who were best able to defend
themselves, would rear the greatest number of offspring. The
tribes, which incladed the largest number of men thus endowed,
would increase in number and supplant other tribes. Numbers
depend primarily on the means of subsistence, and this depends
‘partly on the physical nature of the country, butin a much higher
degree on the arts which aro there practised. Asa tribe inoreases
and is victorious, it is often still further increased by the ab-
sorption of other fribes? The staturo and strength of the men
of a tribe are likewiso of some importance for its success, and
these depend in part on the nature and amount of the food which
can be obtained. In Europe the men of the Bronze period were
supplanted by a race more powerful, and, judging from their
sword-handles, with larger hands;® but their success was pro-
bably still more due to their superiority in the arts.

All that we know about savages, or may infer from their
traditions and from old monuments, the history of which is quite
forgotten by the present inhabitants, shew that from the remotest
times successful tribes have supplanted other tribes. Relics of
extinet or forgotten tribes have been discovered througlout the

civilised regions of the earth, on the wild plains of America, and

civilised nations aro everywhero supplanting barbarous nations,
excopting whero the climate opposes a deadly barrier; and they
succeed mainly, though not exclusively, through their arts, which
aro the products of the intellect. It is, therofore, highly probable
that with mankind the intellectual faculties havo been mainly
and gradually perfeoted through natural selection; and this con-
clusion is sufficient for our purpose. Undoubtedly it would
be interesting to trace the development of each separate faculty

2 After a time the members or 1861, p. 131), that they are the co-
tribes which are nbwlhzd into  descendants of the same ancestors.
another tribe ussume, as Sir Henry 3 Morlot, ‘Soc. Vaud. Se. Nat?
Maine remarks (‘Ancient L.w 1860, p. 204
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from the state in which it exists in the lower animals to that in
which it exists in man; but neither my ability nor knowledgo
‘permits the attempt.

Tt deserves notice that, as soon as the progenitors of man
became social (and this probably occurred at a very early period),
the principle of imitation, and reason, and experience would
‘have increased, and much modified the intellectual powers in a
way, of which we seo only traces in the lower animals. ~Apes are
much given to imitation, as are the lowest savages; and tho
simple fact previously referred to, that after a time no animal
can be caught in the samo place by the same sort of trap, shews
that animals learn by experience, and imitate the caution of
others. Now, if some one maniin a tribe, moro sagacious than
tho others, invented  now snaro or veapon, or ofher means of
attack or defence, the
ot arich seasoning power, would prompt the other members to
imitate him; and all would thus profit. The habitual practice
of each new art must likewiso in somo slight degreo strengthen
the intellect. If the new invention were an important ons, the
tribe would increase in number, spread, and supplant other
tribes. Tn a tribe thus rendered more numerous there would
always be a rather greater chance of the birth of other superior
and inventive members. If such men left children to inherit
their mental superiority, the chance of the birth of still more
ingenious members would be somewhat better, and in a very
small tribe decidedly better. Even if they left no children, the
tribe would still include their blood-relations; and it has been
ascertained by agriculturists that by preserving and breeding
from tho family of an animal, which when slaughtered was
found to be valuable, the desired character has been obtained.

Turning now to the social and moral facultios. In order that
primeval men, or the ape-like pregenitors of man, should become
social, they must have acquired the same instinctive feelings,
which impel other animals to live in a body ; and they no doubt
exhibited the same general disposition. They would have felt
uncasy when separated from their comrades, for whom they
would have felt some degreo of lovo; they would have warned
each other of danger, and have given mutual aid in attack or
defence. All this implies some degree of sympathy, fidelity, and
courage. Such social qualities, the paramount importance of
which to the lower animals is disputed by 1o one, were no doubt

* Ihave e xm.nm in my ¢ Variation of Animals under Domestica-
tion,” vol. ii. p.
x
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soquited by e itors of man in a similar namely,
through natural selection, aided by inherited habit. When two
tribes of primeval man, living in the same country, came into
competition, if (other circumstances being equal) the ono tribe
includeda great number of courageous, sympathetic and faithful
‘members, who wero always ready to warn each other of danger,
to aid and defend each other, this tribe would succeed better and
conquer the other. Let it be borne in mind how all-important
in the never-ceasing wars of savages, fidelity and courage must
De. The advantage which disciplined soldiers have over -undis-
ciplined hordes follows chiefly from the confidence which cach
man feels in his comrades. Obedience, s Mr. Bagehot has well
shewn,? is of the highest value, for any form of government is
better than none. _Selfsh and contentious people will not cohere,
and without coherence nothing can be effected. A tribe rich in
the above qualities would spread and be victorious over other
tribes: but in the course of time it would, judging from all past
history, be in its turn overcome by some other tribe still more
highly endowed. Thus the social and moral qualities would
tend slowly to advance and be diffused throughout the world.

But it may be asked, how within the limits of the same tribe
did a largo number of members first become endowed with these
social and moral qualities, and how was the standard of ex-
cellenco raised ? Tt is extremely doubtful whether the offspring
of the more sympathetic and benevolent parents, or of those
who were the most faithful to their comrades, would be reared
in greater numbors than the children of selfish asd treacherous
parents belonging to the same tribe. He who was ready to
sacrifice his life, as many a savage has been, rather than betray
his comrades, would often leave m0 ofpring o inherit his noble
nature. The bravest men, who were always willing to come to
the front in war, and who freely risked their lives for others,
would on an average perish in larger numbers than other men.
Therefore it hardly seems probable, that thé number of men
gifted with such virtues, or that the standard of their excellence,
could bo increased through natural selection, that is, by the
survival of the fittest; for we are not here speaking of one tribe

victorious over another.

Although the circumstances, leading to an increaso in the
number of those thus endowed within the same tribe, aro too
complex to be clearly followed out, we can trace some of the
probablo steps. In the first place, as the reasoning powers and

3 See a remarkable -.l:-x.. of arti- April 1,1868; July 1, 1869, since

e separately published,
‘Yorv.mghlll mmw, Nov. 1 o
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foresight of the members became improved, each man would
soon learn that if he aided his fellow-men, he would commonly
Teceive aid in return. From this low motive he might acquire
the habit of aiding his fellows; and the habit of performing
‘Dbenevolent actions certainly strengthens the fecling of sympathy
which gives the first impulse to benevolent actions. Habits,
moreover, followed during many generations probably tend to
be inherited.

But another and much more powerful stimulus to the de-
‘velopment of the social virtues, is afforded by the praise and the
‘blame of our fellow-men. To the instinet of sympathy, as we have
already seen, it is primarily due, that we habitually bestow both
Ppraise and blame on others, whilst we love the former and dread
the latter when applied to ourselves; and this instinet no doubt
was originally acquired, like all tho other social instinets, throngh
natural selection. At how early a period the progenitors of man
in the course of their development, became capable of feeling and
being impelled by, the praise or blame of their fellow-creatures,
we cannot of courso say. Bt it appears that even dogs appre-
ciate encouragement, praise, and blamo. The rudest savages
feel the sentiment of glory, as they clearly show by preserving
the trophiesof their prowess, by their habit of excessive boasting,
and even by the extremo care which they take of their per-
sonal appearance and decorations; for unless they regarded the
opinion of their comrades, such habits would be senseless,

They certainly feel shame at the breach of some of their lesser
rules, and apparently remorse, as shewn by the case of the

ralian who grew thin and could not rest from having
delayed to murder some other woman, 5o as to propitiate his dead.
wife's spirit. Though I have not met with any other recorded
case, it is scarcely credible that a savage, who will sacrifice his
life rather than betray his tribe, or one who will deliver himself
up as a prisoner rather than break his parole,’ would not
feel remorse in his inmost soul, if he had failed in a duty,
which he held sacred.

‘We may therefore conclude that primeval man, at a very
remoto period, was influenced by the praise and blame of his
fellows. It is obvious, that the members of the same tribe wonld
approve of conduct which appeared to them to be for the general
good, and would reprobate that which appeared evil. To do
good unto others—to do unto others as ye would they should do
unto you—is the foundation-stone of morality. It is, therefore,
hardly possible to exaggerate the importance during rude times

¢ Mr. Wallace gives cases in of Natural Selection, 1870, p.
his ¢Contributions to the Theory 354

2 K2
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of tho love of praise and the dread of blame. A man who was
not impelled by any deep, instinctive fecling, to sacrifice his
Tif ot 5 guatl ot ok w vtk & g sctiom by
senso of glory, would by his example excite the samo wish for
glory in other men, and would strengthen by exercise the noble
feeling of admiration. He might thus do far moro good to his
tribo than by begetting offspring with & tendency to inherit his
own high character.

With increased experienco and reason, man perceives the
more remote consequences of his actions, and the self-
virtucs, such as temperance, chastity, &c., which during early
times are, as we have before seen, utterly disregarded, come o
Do highly esteemed or even held sacred. I need not, however,
ropeat what I have said on this head in the fourth chapter.
Ultimately our moral sense or conscience becomes a highly
complex sentiment—originating in tho social instinets, largely

by the approbation of our fellow-men, ruled by reason,
self-interest, and in later times by deep religious feelings, and
confirmed by instruction and habi.

Tt must ot be forgotten that although a high standard of
‘morality gives but o slight or no advantage to cach individual
‘man and his children over the other men of the same tribe, yet
that an increase in the number of well-endowed men and an
advancement in the standard of morality will certainly give an
immense advantage to ono tribe over another. A tribe including
‘many members who, from possessing in a high degreo the spirit
of patriotism, fidelity, obedience, conrage, and sympathy, were
always ready o aid ono another, and to sacrifice themselves for
the common good, would be victorious over most other tribes;
and this would bo natural selection. At all times throughout
the world tribes have supplanted other tribes; and as morality
is ono fmportant dlement in thlr suoess, the standard of

orality and the number of well-endowed men will thus every-
Wieis St iR el Ty

Tt is, however, very difficult to form any judgment why one

icular tribe and not another has been successful and has

red several centuries ago. As Mr.
Bagehot has remarked, wo areapt to ook at progress as normal

n human society; but history refutes this. The ancients did
26 i Tl M1 o0 o Orlental monn st U4
present day. According to another high authority, Sir Henry
Maino, «the greatest part of mankind has nover shewn

7 ¢Ancient Law,’ 1861, ﬂ. nightly Review,’ April 1, 186!

For Mr. Bagehot’s remarks, ¢ P‘ ! " i o8
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«particlo of desire that its civil institutions should bo im-
“ proved.” Progress scems to depend on many con

current
favourable conditions, far too complex to be followed out. But
it has often been remarked, that a cool climate, from I to
industry and to the various arts, has been highly favourable
thereto. Tho Esquimaux, pressed by hard necessity, have
succeeded in many ingenious inventions, but their climate has
Teen too severe for continued progress. Nomadic habits, whother
over wide plains, or through the dense forests of the tropies o
along the shores of tho sea, have in every case been hi
defrimental. Whilst observing the barbarous fahabitauts of
Tierra del Fuego, it struck mo that the possession of somo
‘property, a fixed abode, and mo ‘union of many families under a
chief, wero the indispensable requisites for civilisation. Such
B Ahuscut mosesitate the cultivation of Hio gromd; sad4hs
first steps in cultivation would probably result, as I have else-
whero shewn,? from some such accident as the seeds of a fruit-
tree fulling on a heap of refuse, and producing an unusually fine
varicty. The problem, however, of the first advance of savages
towards civilisation is at present much too difficult to be solved.

Natural Selection as affecting Civilised Nations—T have hitherto
only considered the advancement of man from a semi-human
condition to that of the modern savage. But somo remarks on
the action of natural selection on civilised nations may be worth
ing. This subject has been ably discussed by Mr. W. R.
Grog? and previously by Mr. Wallace and Mr. Galton®® Most
of my remarks are taken from theso threo suthors. With
savages, the weak in body or mind are soon eliminated; and
those that survive commonly exhibit a vigorous state of health.
w, eivlsed s, o the ofher hand, do our utaot o chek the
f elimination; we build asylums for the imbecile, the

B i i it poor-Hove' o ur ‘mieliod

# ¢The Variation of Animals and 1869, and by Mr. E. Ray Lankester

Plants under Domestication,’ vol. i,  in

P 309,

* Fraser's Magazine,’ Sept, 1808,
p. 833, This article scems to have
struck many persons, and has given
sis to o remarialle csays and o

“Spectator,’ Oct.
5rd and l'nh, 1sss It_has also
been di the *Q. Journal of
Selence,’ 1869, p. 152, and by Mr.

Lawson Tait 'in‘L the’ *Dublin Q.
Jourzal of Medical Science; Feb.

his ¢ Comparative Longevity,’
1870, p. 128. Similar views ap-
peared ‘previously in the ¢Austra-
lasian, July 13, 1867. 1 have
Borzowed ideas from several of these

" Pnr Mr. W 1h¢e,m Anthro-
polog. Review," as before cited. M.

3 his great
‘work,  Hereditary Genias, 1670,
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men exert their utmost skill to save the life of every one to the
last moment. There is reason to believe that Vucc’mlhﬂn has

formerly have to small-pox. Thus the weak members
£ jotics propagate their kind. No ono who has
attended to the breeding of i will doubt that

this must bo highly injurious to the raco of man. It is surprising
how soon & want of care, or care wrongly direoted, leads to the
degeneration of a domestic raco; but excepting in tho case of
man himself, hardly any one is so ignorant as to allow his
worst animals to breed.

The aid which we feel impelled to give to the helpless is mainly
an incidental result of the instinct of sympathy, which was
originally acquired as part of the social instinets, but sub-
sequently rendered, in the manner previously indicated, more
tender and moro widely diffused. Nor could we check our
sympathy, even at the urging of hard reason, without deteriora-
tion in the noblest part of our nature. The surgeon may harden
‘himself whilst performing an operation, for ho knows that ho is
acting for the good of his patient; but if we were intentionally
1o neglect the weak and helpless, it could only be for a con-
tingent benefit, with an overwhelming present evil. We must
thereforo bear the undoubtedly bad effects of the weak surviving
and propagating their kind; but thero appears o be at least ono
check in steady action, namely that the weaker and inferior
members of society do not marry so frecly as the sound; and
this check might bo indefinitely increased by tho weak in

y or mind refraining from marriage, though this ismoro o bo
Toped for than expected.

In ovey avuntey in which  larg standing srmy is kapt wp
tho finest young men are taken by the consoription or are
enlisted. They -uumexpmam eu-lydut.hdnnngwux,m
often tempted into vice, and are from marrying
the prime oflfe, On the ofher hand the shorter and osbler ma,
with poor constitutions, are left at home, and consequently have
o much better chance of marrying and propagating their kind.*

Man accumulates property and bequeaths it to his children,
50 that the children of the rich have an advantago over the poor
in the race for suceess, independently of bodily or mental su-
periority. On the other hand, the children of parents who are
short-lived, and are therefore on an average deficient in health
and vigour, come into their property socner than other children,

”MEM(‘M“ der on this head, and on other such

i

issenschaft o
J.ne,l!ﬂ)hulumgnod
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to inherit their inferior constitutions. But the in-
heritance of property by itself is very far from an evil; for
without the accumulation of capital the arts cculd not progress;
and it is chiefly through their power that the civilised races have
extended, and are now everywhere extending their range, so as
to take the place of the lower races. Nor does the moderate
accumulation of wealth interfere with the process of selection.
When a poor man becomes moderately rich, his children enter
trades or professxom in which there is struggle enough, so that
the able in body and mind succeed best. The presence of a body
of well-instructed men, who have not to labour for their daily
Dread, is important to a degree which cannot be ated ;
as all high intellcctual work is carried on by them, and on such
work, material progress of all kinds mainly depends, not to
mention other and higher advantages. No doubt wealth when
very great tends to convert men into useless drones, but their
number is never large; and some degree of elimination here
oceurs, for we daily see rich men, who happen to be fools or
‘profligate, squandering away their wealth.

Primogeniture with entailed estates is a more direct evil,
though it may formerly have been a great advantage by the
creation of a dominant class, and any government is better
than none. Most eldest sons, though they may be weak in body
or mind, marry, whilst the younger sons, however superior
in these respects, do not so generally marry. Nor can worth-
less eldest sons with entailed estates squander their wealth.
But here, as elsewhere, the relations of civilised life are so
complex that some compensatory checks intervene. The men
who are rich through primogeniture are able to select genera-
tion after generation the more beautiful and charming women ;
and these must generally be healthy in body and active in
mind. The evil consequences, such as they may be, of the
continued preservation of the same line of descent, without any
selection, are checked by men of rank always wishing to increase
their wealth and power; and this they effect by marrying
heiresses, But tho daughters of parents who have produced
single children, are themselves, as Mr. Galton® has shewn, apt to
o sterile; and thus noble families are continually cut off in the
direct line, and their wealth flows into some side channel; but
unfnrmmly this channel is not determined by superiority of

and will be likely to marry earlicr, and leave a larger number of
offspring

Althqngh civilisation thus checks in many ways the action of
12 ¢Hereditary Genius,” 1870, pp. 132140,
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aturat selection, it apparently favours the better development
of mmdy by means of good food and the freedom from occa-
sional hardships. This may be inferred from civilised men
having been found, wherever compared, to be physically
stronger than sevagos® They appear also fo havo cqual powers
of endurance, as has been proved in many adventurous ex-
politions Even tho great Eecyiot 4t ool s e
ion of life of our ari

ages and of ot exeay it inheice ok hulthy
English lives in the lower classes.

We will now look to the intellectual facultics. If in each
grado of society the members were divided into two equal
bodies, the one including the intellectually superior and the
other the inferior, there can be little doubt that the former
would suceeed best in all occupations, and rear a greater mumber
of children. Even in the lowest walks of life, skill and ability
must be of some advantage; though in many occupations,
owing to the great division of labour, s very small one. Henco
in civilised nations there will be some tendency to an increaso
both in the number and in the standard of the intellectuslly
able. But I do not wish o assert that this tendency may not be
more than counterbalanced in other ways, as by the multiplica-
tion of the reckless and improvident; but even to such as these,
ability must be some advantage.

1t has often been objected to views like the foregoing, that the
most eminent men who have ever lived have left no offspring to
inherit their great intellect. Mr. Galton says;® I regret I am
“ unable to solve the simple question whether, and how far,
“ men and women who are prodigies of genius aro infertile. 1
“ have, however, shewn that men of eminence are by no means
“s0”  Great lawgivers, the founders of beneficent religions,
great philosophers and discoverers in science, aid the progress of
mankind in a far higher degree by their works than by leaving

y

of the slightly less well-endowed individuals, and not the pre-
servation of strongly-marked and rare anomalics, that leads to
the advancement of a species.* So it will be with the intellectual
faculties, since the somewhat abler men in each grade of society

uatrefiges, ¢ Revue des Cours ), p. 115,

Scimnﬁqnu, 1867-68, p. 650. o ‘ip-[uediury Genius,” 1870, p.
b 6t and et colu 3

campxhd e g0l authoritios Jn ¢ Origi of Spocies” (Afth e

the table given in Mr. E. R. Lan- tion, 1869), p. 104,

kester’s ‘&mpn’lh" Longevity,”
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succeed rather better than the less able, and consequently
increase in number, if not otherwise prevented. When in
any nation the standard of intellect and the number of intel-
lectnal men have increased, we may expect from the law of
the deviation from an average, that prodigies of genius will, as
shewn by Mr. Galton, appear somewhat more frequently than

Defore.

In regard to the moral qualities, some elimination of the

is always in in the most civilised
nations.  Malefactors are executed, or imprisoned for long
periods, so that they cannot freely transmit their bad qualities.
Melancholic and insane persons are confined, or commit suicide.
Violent and quarrelsome men often come to a bloody end. The
restless who will not follow any steady occupation—and this
zelic of barbarism is a great check to civilisation  —emigrato to
newly-settled countries, whero they prove useful pioneers. In-
is 50 highly ive, that the of life

of the intemperate, at the age of thirty for instance, is only 188
years; whilst for the rural labourers of England at the same age
it is 4059 years® Profligate women bear few children, and
profligate men rarely marry ; both suffer from disease. In the
breeding of domestic animals, the elimination of those individuals,
though few in number, which are in any marked manner inferior,
8 by 10 means an unimportant element towards suceess. This
especially holds good with injurious characters which tend tc
reappear through reversion, such as blackness in sheep; and
with mankind some of the worst dispositions, which ocu.ulonnlly
without any assignable cause make their appearance
B o rovhcsicin o wmvage wise ok iNGe
not removed by very many generations. This view seems
indeed recognised in the common expression that such men are
the black sheep of the family.

With civilised nations, as far as an advanced standard of
‘morality, and an increased number of fairly good men are con-
cemmed, natural selection apparently effects but little; though
the fandamental social instincts were originally thus gained.
But I have already said enough, whilst treating of the lower
moes, an tho causes whih lead (o the advance of morality,
namely, the ion of our fell

37 ¢ Hereditary Genius, 1870, p. Neison's ¢ Vital Statistics” In re-

347 gard to profligacy, see Dr. Farr,

W E. Ray Linkester, ‘Compara- ‘Influence of Marriage on Mor:

tive un.emy, 1870, p. 115, The tality,’ ¢ Nat. Assoc. for the Promo-
the intemperate is from tion of Social Science,’ 1858,

© The Complete Work of Charles Darwin Online



138  The Descent of Mar. Pamr L

of our lo and imitati
oxperience, and oven i e ity during youth, and
religious feelings.
A most important obstacle in civilised countries o an increaso

in the number of men of a superior class has been strongly
on by Mr. Grog and Mr. Galton,” namely, he fact that the very
‘poor and reckless, who aro often degraded by vice, almost invari-
‘ably marry early, whilst the careful and frugal, who are generally
otherwiso virtuous, marry late in life, so that they may be ablo
to support themselves and their children in comfort. Those who
marry early produce within a given period not only a greater
number of generations, but, as shewn by Dr. Duncan,® they pro-

nce many more children. The children, morcover, that are
born by mothers during the prim of lifo aro heavier and larger,
and therefore probably more vigorous, than those born at other
periods. Thus th reckless, degraded, and often vicious members
of society, tend to increase at & quicker rate than the provident
and genen]ly virtuous members. _Or as Mr. Greg puts the caso:

“storn in his morality, spmhm.l in mfmh sagacions and dis-
“ ciplined in his intelligence, passes his best years in strugglo
“and in celibacy, marries late, and leaves few behind him.
“Given a land originally peopled by a thousand Saxons and a
“ thousand Celts—and in & dozen generations five-sixths of the
“ population would bo Celts, but five-sixths of the property, of
“ the power, of the intellect, would belong to the one-sixth of
“Saxons that remained. In the eternal ‘strugglo for existence,”
“it would be the inferior and less favoured Tace that had pre-
“vailad—and prevailed by virtuo not o its good qualitios bt of
“its faults”

There are, however, some checks to this downward tendency.
We have seen that the intemperate suffer from @ high rate of
mortality, and the extremely profligate leave fow offspring. The
‘poorest classes crowd into fowns, and it has been proved by Dr.
Stark from the statistics of ten years in Scotland,® that at all

e, oTrecs, Maguaine! Sept.ttle of Feounlity, Fertlty, snd
1868, p. 853. ¢ Macmillan’s Maga- gy See, al T
e, Aug. 1865, . 915 ‘The Rev. Galton, ¢ n‘dlhry Genn? pp
‘arrar (“Fraser's Mag.’ Aug. 3.72457. for observations to the

mo, ,L 264) takes  different view, above eficct.
"0, the Laws of the Fertliy % “Teath Ammual Report of

of Women, in ‘Transact. Royal Births, Deaths, &cy in Scotlacd,
Soc Edinburgh, vol. xxiv. p. 257~ 1867, p. xxix.
vow published separately under the
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ages the death-rate is higher in towns than in rural districts,
“and during tho first fivo years of lifo tho town death-rato is

“almost exactly double that of the rural districts.” As theso re-
tuns include both the rich and the poor, no doubt more than
tavico the number of births would be requisite to keep up the
mumber of the very poor inhabitants in the towns, relatively to
those in the country. With women, marriage at too early an
age is highly injurious ; for it has been found in France that,
“tyice as many wives under twenty dic in the year, as died out
““of the same number of the unmarried.” The mortality, also,
of husbands under twenty is “excessively high,”* but what tho
cause of this may be, seems doubtful. Lastly, if the men who
prudently delay marrying until they can bring up their families
in comfort, were to select, as they often do, women in the prime
of lifo, the Tato of increase in the better class would be only
slightly lessened.

1t was established from an enormous body of statistics, taken
during 1853, that the unmarried men throughout France,
between the ages of twenty and eighty, die in a much larger
proportion than the married : for instance, out of every 1000
unmarried men, between the ages of twenty and thirty, 113
annually died, whilst of the married only 65 died® A similar
law was proved to hold good, during the years 1863 and 1864,
with the entire population above the age of twenty in Scotland *
for instance, out of every 1000 unmarried men, bebween the ages
of twenty and thirty, 1497 annually died, whilst of the married
only 724 died, that is less than halt* Dr. Stark remarks on
this,  Bachelorhood is more destructive to life than the most
“unwholesome trades, or than residence in an unwholesomo
“house or district where there has never been tho most distant
“attempt at sanitary improvement.” He considers that the
lessened mortality is the direct result of “ marriage, and the
“moro regular domestio habits which attend that state.” He
admits, however, that the intemperate, profligate, and criminal
classes, whose duration of lifo is low, do not commonly marry ;
and it must likewiso be admitted that men with a weak constitu-

from the same striki

% These quotations are taken

from our highest authority on such
questions, namely, m- F ‘arr, in ms
paper ‘On 4
riage on the Mvrhllty oFthe French
People,” read e the Nat. Assoc.
i the Procuotion f Socal Scisase
1858,

% Dr. Farr, ibid. The quota-
tions given below are extracted

ave taken the r}::ean of th
qmnqn:unu\ ‘means, given in <The
Tenth Annual Report of Births,
Deaths, &, in Scotland, 1867,
The quotation from ks
copied from an article in the * Daily
News,’ Oct. 17th, 1868, which Dr.
Farr considers very carefully write
ten.
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tion, ill health, or any great infirmity in body or mind, will often
not wish to marry, or will be rejected. Dr. Stark seems to have
come to the conciusion that marriage in itself is a main_cause of
‘prolonged life, from finding that aged married men still have a
considerable advantage in this respect over the unmarried of the
same advanced age; but every one must have known instances
of men, who with weak health during youth did not marry, and
yet have survived to old age, though remaining weak, and there-
Tore always with a lessened chance of life or of marrying. Th

is another remarkablo circumstance which seems to support Dr.
Stark’s conclusion, namely, that widows and widowers in Franco
suffer in comparison with the married a very heavy rate of mor-
tality ; but Dr. Farr attributes this to the Tovartya ami evil habits
consequent on the disruption of the family, and to grief. On
the whole we may conclude with Dr. Farr that the lesser mortality
of married than of unmarried men, which seems to be & general
law, “is mainly due to the constant climination of imperfect
“ types, and to the skilful selection of the finest individuals out
“of each successive generation;” the selection relating only to
the marriage state, and acting on all corporeal, intellectual, and
moral qualities We may, therefore, infer that sound and
good men who out of prudence remain for a time unmarried, do
not suffer a high rate of mortality.

I the various checks specified in the two last paragraphs, and
‘perhaps others as yet unknown, do not prevent the reckless, the
vicious and otherwise inferior members of socity from increas-
ing at a quicker rate than the better class of men, the nation will
retrograde, s has too often occurred in the history of the world.
We must remember that progress is no invariable rule. It is
very difficult o say why one civilised nation rises, becomes more
powerful, and spreads more widely, than another; or why the
same nation progresses more quickly at one time than at another.
We can only say that it depends on an increase in the actual
number of the population, on the number of the men endowed
with high intellectual and moral faculties, as well as on their
standard of excellence. Corporeal structure appears to have
lttle influence, except o far as vigour of body leads to vigour of
mind.

Tt has been urged by soveral writers that as high intellectual
powers are advantageous to a nation, the old Greeks, who stood
some grades higher in intellect than any Tace that has cver

* Dr. Duncan remarks (‘Fecund-  « from the unmarried side to the
ity Fertily” S, 1671, p. 84y on marvid, loaving the wnmarried
this subject; very age the  columns crowded with the sickly

¢ healthy and froini | go over “and unfortunate.”
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existed® ought, if the power of natural selection were real, to
have risen still higher in the scale, increased in number, and
stocked the whole of Europe. Here wo have the tacit assump-
tion, 50 often made with respect to corporeal structures, that
thero is somo innate tendency towards continued development in
mind and body. But development of all kinds depends on many
concurrent, favourablo circumstances. Natural seleotion acts
only tentatively. Individuals and races may have acquired cer-
tain indisputablo advantages, and yet have perished from failing
in other characters. The Greeks may have retrograded from a
want of coherence between the many small states, from the small
size of their wholo country, from the practice of slavery, or from
extromo sensuality; for they did not succumb until * they were
“ enervated and corrupt to the very core.” The western nations
of Europe, who now soimmeasurably surpass their former savage
progenitors, and stand at tho summit of civilisation, owe Little
or nono of their superiority to direct inheritance from the old
Gk, though they ovo much fo the writen works of that
wonderful people.

Who can positively say why the Spanish nation, so dominant
at one time, has been distanced in the race. The awakening of
the nations of Europe from the dark ages is a still more perplex-
ing problem. At that early period, as Mr. Galton has remarked,
almost all the men of a gentle nature, those given to meditation
or culture of the mind, had no refuge except in the bosom of
a Church which demanded celibacy;® and this could hardly
fuil to have had a deteriorating influence on each successive
generation. During this same period the Holy Inquisition
selected with extremo caro tho freest and boldest men in order
to burn or imprison them. In Spain alone some of the best
‘men—those who doubted and questioned, and without doubting
fhero can bo no progress—were eliminated during three cen-
turies at the rato of & thousand a year. The evil which the
Catholic Church has thus effected is incalculable, though no
doubt counterbalanced to a certain, perhaps to a large, extent
in other ways; nevertheless, Europe has progressed at an un-
paralleled rate.

% Seo the ingenious and original 257) advances arguments on the
nt on this mb_‘acz b( ur other side, Sir G, Lyell had already
am, “Hereditary (“Principles of Geology,’ vol. .
msa, . 489) in a striking ge

Greg, ¢ Fraser’s Magazine,” ~ called attention to the evil influence

s-x'e mss ». 357, o the Haly, Tnqslaiton 1n. hevings

‘Hervduny Geanius 1870, p.  through selacion, lowered the geoe-
Th( Rev. F.'W. Farrar ral standard of intelligence in En-
(‘m.r'- Mag,’ Aug. 1870, p. rope.
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‘The remarkable success of the English as colonists, compared
o other European nations, ks been ascribed to their “daring
“and persistent energy;” a result which is well illustrated by

lish gained
There is apparently much truth in the belief that the wonderful
progress of the United States, as well as the character of the
Deople, aro the results of natural selection; for the more ener-
getic, restless, and_courageous men from all parts of Europe
havo emigrated during the last ten or telvo generations to that
great country, and have there succeeded best Looking o the
distant future, I do not think that the Rev. Mr. Zincke takes an
exaggerated view when ho says @ All ofher series of events—
“as that which resulted in the culture of mind in Greece, and
“that which resulted in the empire of Rome—only appear to

“have purpose and value when viewed in connection with, or
“rather as subsidiary to . . . . the great stream of Anglo-Saxon
“ emigration to the west” Obsouro as is the problem of the
advance of civilisation, wo can at least sco that a mation
which produced during o lengthened period the greatest
number of highly intellectual, energetic, brave, patriotic, and
benevolent men, would generally provail over less favoured
nations.

Natural selection follows from the struggle for existence; and
this from a rapid rate of increase. It is impossible not to regret
bitterly, but whether wisely is another question, the rate at
which man tends to increaso; for this leads in barbarous tribes
to infanticide and many other evils, and in civilised nations to
abject poverty, celibacy, and to the Iate marriages of the prudent.
But as man suffers from the same physical evils as the lower
animals, he has 1o xight o expect an immunity from the cvils
consequent on the struggle for existence. Had ho not been sub-
jected during primeval times to natural selection, assuredly he
‘would never have attained to his present rank. Since we sce in
many parts of the world enormous areas of the most fertile land
capable of supporting numerous happy homes, but peopled only
Ty a few wandering savages, it might be argued that the strugglo
for existence had not been sufficiently severo to force man up-
wards to his highest standard. Judging from all that we know
of man and the lower animals, there has always been sufficient
variability in their intellectual and moral faculties, for a steady
advance through matural selection. No doubt such ldvruwe
Mr.  Galton, l!laml.lm- lwrl Nmou.l Life,” Dec. 1869, p.
u.,mn.,' August, 1 5. Winter in the  Unif

See also, ¢ Nature,” ‘Dn Dmm..m smu,' 1868, p. 20.

© The Complete Work of Charles Darwin Online



Cuar. V. Civilised Nations. 143

demands many favourable concurrent circumstances; but it may
well b doubied whethe the most, favourabls would have sufficed,
had not the rate of increase been rapid, and the consoquent
struggle for existenco extremely severe. 1t even appears from
what o seo, for instanco, in parts of S. America, that a people
which may be called civilised, such as the Spanish settlers, is
liable to become indolent and to retrograde, when the con-
ditions of life are very easy. With highly civilised nations con-
tinued progress depends in & subordinate degreo on natural
selection; for such nations do not supplant and exterminate one
another as do savago tribes. Nevortheless the moro intelligent
‘members within the same community will succeed better in the
long run than the inferior, and leave a more numerous progeny,
and this s o form of natural sclootion. ‘The moro efficient
progress seem to consist of & good education during
S e e b is impressible, and of @ high standard of
‘excellence, inculcated by the ablest and best men, embodied in
the laws, customs and traditions of the nation, and enforced by
public opinion. It should, however, be borne in mind, that the
enforcement of pnh!.m opinion depends on our appreciation of
the others ; and thi
B i Cuou iy, it o hardly be doubted
was originally developed through natural selection as one of the
most important elements of the social instincts.

On the evidence that all civilised nations were once barbarous.—
The present, subject has been treated in so full and admirable o
manner by Sir J. Lubbock® Mr. Tylor, Mr. MLennan, and
others, that I need here sire cnly tho briofest gunmacyof dheie
results. The arguments recently advanced by the Duke of
Argyll® and formerly by Archbishop Whately, in favour of the
elief that man came into the world as o civilised being, and
that all savages have since undergone degradation, seem {o me
weak in comparison with those advanced on the other side.
Many nations, no doubt, have fallen away in civilisation, and
somo may havo lapsed into utter barbarism, though on this
Iatter head I have met with no evidence. The Fuegians were
probably compelled by other conquering hordes to settle in their
inhospitable country, and they may have o in consequence
somewhat more degraded; but it would be difficult to prove
# 1 am much indebted to Mr. 32 “On the Origin nfCAnhuﬁom,
John Morley for some good crif kmr Ethnological Soc.”
cisms on this subject: see, al:
Broca, ‘l&-&élecuong"l?evne @"Ax- “ 0
thropologie, 1

‘meval Man,’ 186¢.
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that they have fallen much below the Botocudos, who inhabit
\‘.he nxm p.m of Brazil.

evidence that all civilised nations are the descendants of
hﬂmm consists, on the one side, of clear traces of their
former low condition in still-existing customs, beliefs, language,
&e.; and on the other side, of proofs that savages aro inde-
pendently able to raise themselves a few steps in the scalo of
civilisation, and have actually thus risen. The evidence on the

to such cases as that of the art ofmnmmﬁnn,whiah,um
Tylnr clearly shews by reference to the words still used in some
places, originated in counting the fingers, first of one hand and
then of the other, and lastly of the toes. We have traces of this
in our own decimal system, and in the Roman numerals, where,
after the V., which is supposed fo be an abbreviated picture of a
human hand, we pass on to VL, &., when the other hand mo
doubt was used. S0 again, “ when we speak of three-score and
“ tan, wo aro counting by tho vigesimal system, each scoro thus
“ ideally made, standing for 20—for * one man” as & Mexican or
« Carib would put it.”™ According to & large and increasing
school of philologists, every language bears the marks of its slow
and gradual evolution. 8o it is with the art of writing, for

almost all civilised nations still retain traces of such rude habits
as tho forciblo capture of wives. What ancient nation, as the
same author asks, can be named that was originally mono-
gamous? The primitive idea of justice, as shewn by the law of
battle and other customs of Which vestiges still remain, was

shewn that somo savages have recently improved a littlo in
From

somo of their simpler arts. the extremely curions
account which he gives of the weapons, tools, and arts, in use
e Tnstitution of Great ‘A Conjectural Solution of the

Origin_ of the: Clasy System. of

Relationship,’ in

Acad.of Sciences” vol L vil o

o (ki

lhmpnlog ]uvhw, o«e 1869, b

73 ) the vestiges
ﬁe- found bnlh ll

< L. H. Slorgas,  Homes aad the Od Testament.”
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amongst savages in various parts of the world, it cannot be
doubted that these have nearly all been mdependem. discoveries,
excepting perhaps the art of making fire® The Australian
boomerang is a good instance of one such independent discovery.
Tho Tahitians when first visited had advanced in many respects
Deyond the inhabitants of most of the other Polynesian islands,
Thero are no just grounds for the belief that the high culture of
the native Peruvians and Mexicans was derived from abroad ;%
many native plants were there cultivated, and a few native
animals domesticated. We should bear in mind that, judging
from the small influence of most missionaries, a wandering crew
from somo semi-civilised land, if washed to the shores of
America, would not have produced any marked effect on the
natives, unless they had already become somewhat advanced.
Looking to a very remote period in the history of the world, we
find, to use Sir J. Lubbock’s well-known terms, a paleolithic and
ncolithic period; and no one will pretend that the art of
grinding rough flint tools was a borrowed one. In all parts of
Europe, as far cast as Greece, in Palestine, India, Japan, New
Zealand, and Afriea, including Egypt, fiint tools have been
discovered in_abundance; and of their use the existing in-
Tabitants retain no tradition. There is also indirect evidence of
their former use by the Chinece and ancient Jews. Hence there
can hardly bo o doubt that tho inhabitants of these countries,
which include nearly the wholo civilised world, were once
in o barbarous condition. To believe that man was abori-
ginally civilised and then suffored utter degradation in so many
regions, is to tako o pitiably low view of human nature. It is
apparently o truer and more cheerful view that progress has
been much more general than retrogression; that man has risen,
though by slow and interrupted steps, from & lowly condition to
the highest standard as yot sttained by him in knowledge,
morals and religion.
% Sir J, Lubbock, ¢Prehistoric edit., 1870,

'hmu,' 2nd edit, 1869, chap, xv. a0 Dr. F. Miiller has made some

T of passin. See alio the | gool remarks to this efct in the
excnllmt 80 Tylors *Reise der Novar Anthm)wlvg
y History of Monkisd,” 2ad Theily Abthell . 186

L
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CHAPTER VI
ON THE AFFINITIES AND GENEALOGY OF MAN.
Position of man in the animal series—The natural system genealogical-
Adaptive characters of slight value—Various small points of Tesem-
blance between man and the Quadrumana—Rank of man in the natural
system—Birthplace and antiquity of man—Absence of fossil connecting-
Jinks—Lower stages i the gencalogy of mus, us nfurred, 6t
is affinities and secondly from his structure—Early androgynous con-
dmon of the Vertebrata—Conclusion,
Evex if it be granted that the difference between man and his
nearest allies is as great in corporeal structure as some natu-
ralists maintain, and although we must grant that the diffex-
ence between them is immense in mental power, yet the
given in the earlier chapters appear to declare, in the plainest
‘manner, that man is descended from some lower form, notwith-
standing that connecting-links have ot hitherto been dis-
covered.
Man is liablo to mumerous, slight, and diversified variations,
wlnch are induced by the same general causes, are governed
itted in mordnnoe with the same general laws, as in
the Tower animals. Man has multiplied so rapidly, that ho has
necessarily been exposed to struggle for existence, and con-
sequenﬂy to natural selection. He has given rise to many races,
some of which differ so much from each m.hm‘ thn(: ﬂ.wy lllvo
often been ranked by naturalists as
is constructed on the same homological plln as ﬂhnt nf other
mammals. Ho passes through the same phases of embryo-
logical He retains man; and \uelees
structures, which no doubt were once serviceable. Characte
occasionally make their Ioappestancd in in lum which wo hnvo
reason to believe were Dy his 1 the
origin of man hmi been wholly Qifferent from that of ll other

ances, on the other hand, are intelligible, at least to a large
extent, if man is the co-descendant with other mammals of some
unknown and lower form.

Some naturalists, from being deeply impressed with the
mental and spiritual powers of man, have divided the whole
organie world into three kingdoms, the Human, the Animal,
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and the Vegetable, thus giving to man a separate kingdom.!
Spiritual powers cannot be compared or classed by the natu-
Talist: but he may endeavour to shew, as I have done, that the
‘mental faculties of man and. the lower azimas do not differ in
kind, although immensely in degree. A differenco in degree,
however great, does not justify us in placing man in o distinct
kingdom, as will perhaps bo best illustrated by comparing the
mental powers of two insects, namely, a coccus or scale-insect
and an ant, which undoubtedly belong to the samo class. The
though of diffe kind

from, that between man and the highest mammal. The female
cocous, whilst young, attaches itself by its proboscis to a plant;
sucks the sap, but never moves again; is fertilised and lnys eggs;
and this is its whole history. On the other hand, to describe tho
habits and mental powers of worker-ants, would require, as
Pierre Huber has shewn, a large volume; I may, however, briefly
specify a fow points. Ants certainly communicate information to
each other, and several unite for the same work, or for games of
play. They recognise their fellow-ants after months of absence,
and feel sympathy for each other. They build great edifices,
keep them clean, close the doors in tho evening, snd post
sentrics. They make roads as well as tunnels under rivers, and
temporary bridges over them, by clinging together. They
eollect food for the community, and when an object, too large for
entrance, is brought to the nest, they enlarge the door, and
afterwards build it up ugain. They store up seeds, of which
they prevent the germination, and which, if damp, are brought
up to the surface to dry. They keep aphides and other insects as
miloh-cows. They go out to battle in regular bands, and freely
sacrifice their lives for the common weal. They emigrato ac-
cording to a preconcerted plan. They capture slaves. They move
the eggs of their aphides, as well as their own eggs and cocoons,
inta warm parts of the nest, in order that they may be quickly
tehed ; and_endless similar facts could be given? On the

wlmle the difference in mental power between an ant and a
coceus is immense ; yet no one has ever dreamed of placing these
insects in distinct classes, much less in distinet kingdoms. No

of ants are given by Mr, Belt, in
in_his *Noturalist in Nicaragua,
1874, See alio Mr. Moggridgels

1 Lsidore Geoffroy St.-Hilaire gives
a detailed account, of the pasition
to man by various natural-

e i
Nat. Gén. tom. ii, 1859, pp. 170-
189,

2 Some of the most interesting
facts ever published on the habits

admirable work, ¢ Harvesting Ants,”
&c, 1873, also * L'lnstinct chez les
nsectes,’ by M. George Pouchet,
“Revue des Deux Mondes, Feb
1870 p. 682,

L2
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doubt the difference is bridged over by other inscets; and this
is mot the case with man and the higher apes. But we have
every reason to believe that tho breaks in the series are simply
the results of many forms having become extinet.

Professor Owen, relying chiefly on the structure of the brain,
has divided the mammalian series into four sub-classes. One of
these ho devotes to man; in another he places both the
Marsupials and the Monotremata; so that he makes man as

aware, by any naturalist capable of forming an independent
otk mantebmumita e G
We can understand why a classification founded on any single
character or organ—even an organ so wonderfully complex and
important as the brain—or on the high development of the
‘mental faculties, is almost sure to prove unsatisfactory. This
principle has indeed been tried with hymenopterous insects;
Dut when thus classed by their habits or instincts, the
ment ))l'omd thoroughly artificial? Classifications may, of
course, be based on any character whatever, as on size, colour,
or the clement inhabited; but naturalists have long felt &
profound  conviction that’ thero is . natural sys
system, 1!mnnwgmem.|.ly;dmltted must be, nﬁxnlpowhle,
that is the
S i, st 4 gk ke i 0o g e rle m
co-descendants of any other form; but if the parent-forms are
Tolated, 50 will bo their descendants, and the two groups to-
ex will form o larger group. Tho amount of diffrence
the several groups—that is the amount of modification
which each has undergone—is exprossed by such terms as
‘genera, fumilies, orders, and classes. As wo have no record of
the lines of descent, the pedigree can bo discovered only by
observing the degrees of esemblance between the beings which
to

ity or dissimilarity in a fow points. If two
were found to resemble cach other in 8 multitude of words and

But with organic beings the points of resemblance must not
consist of adaptations to similar habits of lifo: two animals may,
for instance, have had their wholo frames modified for living in

* Westwood, ¢ Modern Class of Tnsects,” vol. ii. 1840, p. 87
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the water, and yet they will not be brought any nearer to cach
other in the natural system. Hence we can see how it is that
resemblances in several unimportant structures, in useless and
rudimentary organs, or mot now functionally active, or in an
embryological condition, are by far the most serviceable for clas-
sification; for they can hardly bo due to adaptations within a
Into period ; and thus they reveal the old lines of descent or of
truo affinity.

We can further se why a great amount of modification in
some one character ought not to lead us to separate widely any
two organisms. A part which already differs much from the
same part in other allied forms has already, according to the
theory of evolution, varied much; consequently it would (aslong
18 the organism remained cxposed. to the samo exciting con-
ditions) be liable to further variations of the same kind; and
theso, i benefnl, wonld bo preserved, and thus be continually

gmented. In many casos the continued development of a part,
B oo oo bonk of & ticd e Gt thatteeth ot ‘mammal,
would ot aid the species in gaining its food, or for any other
object ; but with man we can sce no definite limit to the con-
tinued development of the brain and mental faculties, s far as
advantage is concerned. Therefore in determining the position
of man in the natural or genealogical system, the extreme de-
velopment of his brain ought not to outweigh a multitude of
resemblances in other less important or quite unimportant
points,

The greater number of naturalists who have taken into con-
sideration the whole structure of man, including his mental
faculties, have followed Blumenbach and Cuvier, and have placed
man in a separate Order, under the title of the Bimana, and
therefore on an equality with the orders of the Quadrumana,
Carnivora, &c. Recently many of our best naturalists:have
recurred to the view first propounded by Linnsus, so remarkable
for his sagacity, and have placed man in the same Order with
the Quadrumana, under the title of tho Primates. The justice of
this conclusion will be admitted : for in the first place, we must
bear in mind the for
of the great development of the brain in man, and that the
strongly-marked differences between the skulls of man and the
Quadrumana (lately insisted upon by Bischoff, Acby, and oLhers)
apparently follow from their differently developed brains.
the second place, we must xemember that nearly all the othur
andmore important differences between man and the Q
B i)y aiaptive in their nature, and relate oliafly o @io
erect position of man; such as the structure of his hand, foot,
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and pelvm, the curvature of his spine, and the position of his
Tho family of Seals offors a good illustration of the small

man from tho higher upes; Yot in most eysioms, from that of
Cuvier to the most recent one by Mr. Flower,! seals are ranked
as a mere family in the Order of the Carnivora. I1f man had not
Deen his own classifier, he would never have thonght of founding
a separate order for his own reception.

Tt would be beyond my limits, and quite beyond my knowledge,
oven to name the innumerable points of structure in which man
agrees with the other Primates. Our great anatomist and
philosopher, Prof. Huxley, has fully discussed this subject,* and
concludes that man in all parts of his organisation differs less
from the higher apes, than these do from the lower members of
the same group. Consequently there “is no justification for
“ placing man ina distinct order.’

Tn an early part of this work I brought forward various
facts, shewing how closely man agrees in constitution with the
higher mammals; and this agreement must depend on our
close similarity in minute stracturo and chemical composition.
1 gave, as instances, our liability to the same diseases, and to the
attacks of allied parasites; our tastes in common for the same
stimulants, and the similar effects produced by them, as well as
by various drugs, and other such facts.

'As small unimportant points of resemblance between man and
the Quadrumana are not commonly noticed in systematic works,
and as, when numerous, they clearly reveal our relationship, I
will specify a few such points. The relative position of our
foatures is manifestly the same; and the various emotions are
displayed by nearly similar movements of the muscles and skin,
chiefly above the eyebrows and round the mouth. Some fow
expressions are, indoed, almost the sume, as in the weeping of
certain kinds of monkeys and in the laughing noise mado by
others, during which the corners of the mouth are drawn back-

, and the lower eyelids wrinkled. The external cars are
curiously alike. In man the nose is much more prominent than
in most monkeys; but we may traco the commencement of an
aquiline curvature in the nose of the Hoolock Gibbon; and this

whiskers, or moustaches. l'ha hair on the head grows toa great
4 <Proc. Zoolog. Soc.” 1863, p.
e o ot P 8 Natare; 1863, p. 70, t pasin
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length in somo species of Semnopithecus;? and in the Bomnet
‘monkey (Macacus radiatus) it radiates from a poirit on the crown,
with a parting down the middle. It is commonly said that the
forehead gives to man his noble and intellectual appearance ; but
the thick hair on the head of the Bonnet monkey terminates
downyards abruptly, and is succeeded by hair so short and fin
that at a little distance the forchead, with the exception of the
eyebrows, appears quite naked. It has been erroncously asserted
that eyebrows are not present in any monkey. In the species
just named the degree of nakedness of the forchead differs in
different individuals; and Eschricht states ? that in our children
the Limit between the Lairy scalp and the naked forchead is
sometimes not well defined; so that here we seem to have a
trifling case of reversion to & progenitor, in whom the forehead
had not as yet become quite naked.

Tt is well known that the hair on our arms tends to convergo
from above and below to a point at the elbow. This curious
arrangement, so unlike that in most of the lower mammals, is
common to the gorilla, chimpanzee, orang, somo species of
Hylobates, and even to some few American monkeys. But in
Hylobates agitis the hair on the fore-arm is directed downwards
ot towards the wrist in the ordinary manner; and in 7, lar it is
nearly erect, with only a very slight forward inclination; so that
in this latter species it is in a transitional state. It can hardly
Do doubted that with most mammals the thickness of the hair on
the back and its direction, is adapted to throw off the rain; even
the transverso hairs on the fore-legs of a dog may serve for this
end when he is coiled up asleop. Mr. Wallace, who has carefully
studied the habits of the orang, remarks that the convergence of
the hair towards the clbow on the arms of the orang may be
explained as serving to throw off the rain, for this animal during
Tainy weather sits with its arms bent, and with the hands clasped
round a branch or over its head. According to Livingstone, the
gorilla also “sits in pelting xain with his hands over his head.”®
If the above cxplanation is corzeet, as scems probable, the direc-
tion of the hair on our own arms offers a curious record of our
former state; for no one supposes that it is now of any use in
throwing off the rain; nor, in our present erect condition, is it

properly directed for this purpose.

1t would, however, be xash to trust to0 much to the principlo
of adaptation in regard fo the dirction of tho hair in man or his

* Isid. Geoffroy, ¢ Hist. Nat. Gén.  Amat. uad Phy: 1837, 5. 51.
tom. i, 1850, . 17, * Quoted by Reade, * The African

7 ¢ Ueber d!e Richtung  der Sketch Book,” vol. i., 1873, p. 152,
me, &e,y Milller’s ¢ Archiv fir
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early progenitors; for it is impossible to study the figures given
by Eschricht of the arrangement of the hair on the human fastus
(this being the same as in the adult) and not agree with this
excellent, observer that ofher and more complex causes havo
intervened. The points of convergence seem to stand in some
relation to those points in the embryo which are last closed in
during development. There appears, also, to exist some relation
botween tho arrangoment,of th hair on the limbs, and the course
of the medullary arteries.”

T¥ i Ok suppiedd, St g euiPTAs bl Wb ess:zin
and certain apes in the above and many other points—such as in
having & naked forehead, long tresses on the head, &c—aro all
necessarily tho result of unbroken inheritance from a common
progenitor, or of subsequent reversion. Many of these resem-
blancos aro mors probably due 4o anlogous variation, which
follows, to shew,
AT Syt P UTar b Taving beet porec e
by like causes inducing similar modifications. With respect to
the similar direction of the hair on the fore-arms of man and
cortain monkeys, as this character is common to almost all the
anthropomorphous apes, it may probably be attributed to in-
heritance; but this is not certain, as some very distinct American
‘monkeys are thus characterised.

Although, as we have now seen, man has no just right to form
a separate Order for his own reception, he may perhaps claim a
distinet Sub-order or Family. Prof. Huxley, in his last work,"
divides the Primates into threo Sub-orders; namely, the An-
thropidm with man alone, the Simiadm including monkeys of all
kinds, and the Lemurids with the diversified genera of lemurs,
Asfuudsﬂemeammhmmwﬂ.mtpdnhofmmnmm

, man may no doubt rightly claim the rank of a Sub-
ot el e ek 18 800 6w 1/ ook chicfly to his mental
faculties.  Nevertheless, from a genealogical pofut of view it
appears that this rank is too high, and that man ought to form
merely ‘];m'bl,y even only a Sub-fumily. If wo

imagine threo lins of from a common stock,
it is quite conceivablo that two of them might after the lapse of

® On the hair in Hylobates, see the Theory of Natural Selection,’
“Nat. Hist. of Mammals, by C.L. 1870, p.

Martin, 1841, p. 415. Also, Lid. 1 *Origin of S 5th edit,
Geoffroy on_the American monkeys 1369, p. 194, <The Variation of
and other kinds, ¢ Hist, Nat. Gén Animals and Plants under Domesti-
vol. fi. 1859, p. 216, 243, Esch- cation,” vol. ii. 1868, p. 348.

icht, ibid. 5. 46, 55, 61." Owen, ' *AnIntroduction to the Classi-
¢ Anat. of Vertebrates,” vol. fii. p. fication of Animals,’ 1869, p. 99.
619, Wallace, *Contributions to
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ages bo so slightly changed as still to remain as species of the
same gonus, whilst the third line might become so greatly
‘modified as to deserve to rank as a distinct Sub-family, Family,
or even Order. Butin this caso it is almost certain that the
third line would still retain through inheritance numerous small
points of resemblance with the other two. Here, then, would
oceur the difficulty, at present insoluble, how much weight wo
ought to assign in our classifications to strongly-marked dif-
ferences in some fow points,—that is, to the amount of mods
cation undergone; and how much to close resemblance in
numerous unimportant points, as indicating the lines of descent
or genealogy. To attach much weight to the fow but strong
differences is the most obvious and perhaps tho safest course,
though it appears more correct to pay great attention to the
‘many small resemblances, as giving a truly natural classification.
Qi gt o £ bbed U 1S53 5
must glance at the classification of the Simiadw. This family is
divided by almost all naturalists into the Catarhine group, or
0ld World monkeys, all of which are chnractensed (as their
by the

and by
having four premolurs in each jow; plteiton Platyrhine
group or New World monkeys (including two very distinct
sub-groups), all of which are characterised by differently
constructed nostrils, and by having six premolars in each jaw.
Some other small differences might be mentioned. Now man
unquestionably belongs in his dentition, in the structure of his
nostrils, and some other respects, to the Catarhine or Old World
division ; nor docs he resemble the Platyrhines more closely than
the Catarhines in any characters, excepting in a fow of not much
importanco and apparently of an adaptive nature, Itis thercfore
against all probability that some New World species should havo
formerly varied and produced a man-like creature, with all tho
distinctive characters proper to the Old World division; losing
at the samo time all its own distinctive characters. There can,
consequently, hardly be a doubt that man is an off-shoot from the
0ld World Simian stem ; and that under a genealogical point of
view. he must be classed with the Catarhine division.*
The anthropomorphous apes, namely the gorilla, chimpanzee,

13 This is nearly th
ok e tht. provisionslly l\dopud the Ceblde, su the H-pnldu
these two latter groups answering
fo the Plyrhines, Mr. Mivars

abides by t]  tame view ; see
< Neture,’ 1871, p. 481,

‘mates into the Hominidz, the Si
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rang, and hylobates, are by most naturalists soparated from the
other 04 World monkeys, as o distinet sub-group. 1 am aware
that Gratiolet, relying on the structure of the brain, does not
admit the existence of this sub-group, and nodoubt it is a broken
one. Thus the orang, as Mr. St. G. Mivart remarks," * is one of the
* most peculiar and aberrant forms to be found in the Order.”
The non-anthropomorphous Old World monkeys, are
again divided by some naturalists into two or three smaller sub-
groups; the genus Semmuopithecus, with its peculiar sacculated
stomach, being the type of one such sub-group. But it appears
from M. Gaudry's wonderful discoveries in Attica, that during
the Miocene period a form existed there, which connected
Semnopitheeus and Macacus; and this probably illustrates the
manner in which the other and higher groups were once blended
together.

If the anthropomorphous apes be admitted to form a natural
sub-group, then as man agrees with them, not only in all those
characters which e possesses in common with the whole
Catarhine group, but in other peculiar characters, such as the
absence of a tail and of callosities, and in general appearance, we
‘may infer that some ancient member of the anthropomorphous
sub-group gave birth to man. It is not probablo that, through
the law of analogous variation, a member of one of the other
Tower sub-groups should have given rise to a man-like creature,

the higher apes in so many
respects. No nithoe o coen g immpesth seoamof milient
has undergone an_extraordinary amount of modification, chiefly
in consequence of tho great development of his brain and his
erect position; nevertholess, we should bear in mind that he “is
“ but one of several exceptional forms of Primates”1¢

Every naturalist, who believes in the principle of evolution,
will grant that the two main divisions of the Simiads, namely
the Catarhine and Platyrhine monkeys, with their sub-groups,
have all proceeded from some one extremely ancient. progenitor.
The early descendants of this progenitor, before they had
diverged to any considerablo extent from each other, would still
have formed a single natural group; but some of the species or
incipient gonera would havo alrady begun o indicate by their
the Catarhine
‘a0 Platyrhine divisions. Henco the members of this supposed
ancient, group would not have been so uniform in their den-
tition, or in the structure of their nostrils, as are the existing

1 ¢ Transact, Zoolog. Soc vol. vi. 1 Mr. St. G. Mivart, ¢ Transact.
1867, p. 214, ‘Phil. Soc.” 1867, p. 410,
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Catarhine monkeys in one way and the Platyrhines in another
way, but would have resembled in this respect the allied Lemu-
rida, which diffor greatly from each other in the form of their
‘muzzles, and to an extraordinary degreo in their dentition.

The Catarhine and Platyrhine monkeys agree in a multitude
of characters, as is shown by their unquestionably belonging
to one and the seme Order. The many characters which
they possess in common can hardly have been independently
acquired by so many distinct species; so that these characters
must have been inherited. But a naturalist would undoubtedly
have ranked as an ape or a monkey, an ancient form which
possessed many characters common to the Catarhine and
Platyrhine monkoys, other characters in an intermediate con-
dition, and some few, perhaps, istinct from those now found in
either group. And asman from a genealogical point of view
‘Delongs to the Catarhine or Old World stock, we must conclude,
however much the conclusion may revolt our pride, that our
eatly progenitors would have been properly thus designated.
But we must not fall into the error of supposing that the early
‘progenitor of the whole Simian stock, including man, was iden-
tical with, or even closely rescmbled, any existing ape or monkey.

On the Birthplace and Antiquity of Man—We are naturally
led to enquire, where was the birthplace of man at that stage of
descent when our progenitors diverged from the Catarhine
stock? The fact that they belonged to this stock clearly shews
that they inhabited the Od World ; but not Australia nor any
oceanic island, as wo may infer from the laws of geographical
distribution. In cach great region of the world the living
‘mammals are closely related to_tho extinct species of the samo

. It is thereforo probable that Africa was formerly in-
habited by extinet apes closely allied to the gorilla and chim-
panzee; and as these two species are now man’s nearest allies, it
is somewhat more probable that our early progenitors lived on
the African continent than elsewhere. But it is useless to
speculate on this subject; for two or three anthropomorphons
apes, one the Dryopithecus ™ of Lartet, nearly as large as a man,

15 Messrs, Murie and Mivart on his ¢Natiirliche ~Schopfungsge-
which he gives

the Lemuroidon, “Transack, Zoolog. . sechtey 1865, in
Soc vol. vi. 1859, p. 5

4 Hickel has come to this sume
unﬂlumn See ‘Ueber die Ent-
stehuug_des Menschengeschlechts,”
i Vichow's * Sammlung. gemein.
wissen. Vortriige,” 1868, s. 61. Also
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and closely allied to Hylobates, existed in Europe during tho
Miocene ago; and since o remoto 8 period the earth has
certainly undergone many great revolutions, and there has been
amplo timo for migration on the largest seale.

At the period and place, whenever and wherever it was, when
man first lost his hairy covering, he probably mlmblted 8 hot
country; & favourable for th
which, judging from analogy, he subsisted. We are far e
Knowing how long ago it was when man first diverged from the
Catarhine stock; but it may have occurred at an epoch as remoto
as the Eocene period; for that the higher apes had diverged
from tho lower apes us early as tho Upper Miocene period is
shewn by the existenco of the Dryopithecus. We are also quito
ignorant at how rapid a rate organisms, whether high or low in
the scale, may be modified under favourable circumstances ; we
know, however, that some have retained the same form during
an enormons lapse of time. From what we seo going on under
domestication, we learn that some of the codescendants of the
£ame species may be not at all, some a little, and some greatly
changed, all within the same period. Thus it may have been
with man, who has e o great amount of modification
in certain characters in comparison with the higher apes.

The great break in the organic chain between man and his
O, WSS GhaisoN b HEGRA" BN iy et b
living species, has often been_ advanced as a grave objection to
the belief that man is descended from some lower form; but this
objection will not appear of much weight to thoso who, from
general reasons, believo in the general principlo of evolution,
Breaks often ocetir in all parts of the series, somo being wide,
sharp and defined, others less 5o in various degrees; as between
the orang and its nearest allies—between the Tarsius and tho
other Lemuride—between the elephant, and in a more striking
‘manner between the Ornithorhynchus or Echidna, and all other
‘mammals.  But theso breaks depend merely on the number of
xelated forms which have become extinct. At some futuro

savage races throughoutthe world. At the same time the anthro-
pomorphous apes, as Professor Schaaffhausen has remarked,®
will no doubt be exterminated. The break between man and his
nearest allies will then be wider, for it will intervene between
man in a more civilised state, as we may hope, even than the
Caucasian, and some ape as low as a baboon, instead of as now
between the negro or Australian and the gorilla.
1 ¢ Anthropological Review,’ April, 1867, p. 236.
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With respect to the absence of fossil remaius, serving to
sonneet man with his ape-like progenitors, no one will lay much
stress on this fact who reads Sir C. Lyell's discussion,® where
e shews that in all the vertebrate classes the discovery of fossil
remains en o very slow and fortuitous process. Nor
should it bo forgotten that those regions which are the most
likely to afford remains connecting man with somo extinct apo-
like creature, have not as yet been searched by geologists.

Zower Stages in the Genealogy of Man—Wo have seen that
man appears to have diverged from the Catarhine or Old World
division of the Simiadze, after these had diverged from the New
World division. We will now endeavour to follow the remote
traces of his gencalogy, trusting principally to the mutual
affinities botween the various classes and orders, with some
slight reforence to the periods, as far as ascertained, of their
successive appearance on tho carth. The Lemuridm stand
below and near to the Simiadw, and constitute a very distinct
family of the Primates, or, according to Hiickel and others, a
distinet Order. This group is diversified and broken to an
extraordinary degree, and includes many sberrant forms. It
has, therefore, probably suffered much extinetion. Most of the
remnants survive on islands, such as Madagascar and the
Malayan archipelago, whero they have not been exposed to so
severe a competition as they would have been on well-stocked
continents. _ This group likewise presents many gradations,
leading, as Huxley remarks,®  insensibly from the crown and
“summit of the animal creation down to creatures from which
“there is but a step, as it seems, to tho lowest, smallest, and
“least intelligent of the placental mammalia.” From these
various considerations it is probable that the Simiadwm were
originally developed from the progenitors of the existing
Lemurid ; and these in their turn from forms standing very
Tow in the mammalian series.

The Marsupials stand in many important characters below the
placental mammals. They appeared at an_earlier geological
period, and their range was formerly much more extensive
than at present. Hence the Placentata are generally supposed
to have been derived from the Implacentata or Marsupials;
zot, however, from forms closely resembling the existing Mar-
supials, but from their early progenitors. The Monotremata are
plainly allied to the Marsupials, forming  third and still lower

 ¢Elements of Geology,” 1865, 2 ¢Maw’s Place in Nature, p.
P 583-585. ¢ Antiquity of Man,’ 105,

1863, p. 145
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division in the great mammalian series. They are represented
at th prosent day solely by the Ornithorhynchus and Echidna ;

and theso two forms may bo safely considered as relics of 4
‘much larger group, representatives of which have been preserved
in Australia through some favourable concurrence of cirenm-
stances. The Monotremata ar eminently interesting, as leading
in soveral important points of structure towards the class of
reptiles.

Tn attempting to traco the genealogy of the Mammalia, and
therefore of man, lower down in the series, we e involved
in greater and greater obscurity; but as a most capable judge,
Mr. Parker, has remarked, we have good reason to believe, that
1o true bird or reptilo intervenes in the direct line of descent.
Ho who wishes to sec what ingenuity and knowledge can offect,
may consult Prof. Hiickel's works® T will content myself with
a fow general remarks. Every evolutionist will admit that the
five great vertebrate classes, namely, mammals, birds, reptiles,
amphibians, and fishes, are descended from some one prototype;
for they have much i especially during
state. As tho class of fishes is the most lowly organised, an

appeared before the others, we may conclude that all mo
members of the vertebrate kingdom are derived from some fish-
like animal. ‘The beliof that animals so distinct as a monkey,
an lophant,a humming-bird & suake, a frog,and s So, could
all have sprung from the same parents, will appear monstrous
to thoso who have not attended to the recent progress of natural
history. For this belief implies the former existence of links
binding closely together ll theso forms, now so utterly unlike.

Nevertheless, it is certain that groups of animals have existed,
or do mow exist, which serve to connect several of the great
vertebrate classes more or less closely. We have scen that the
Ornithorhynchus graduates towards reptiles; and Prof. Huxley

has diseovered, and is confirmed by Mr. Cope and others, that
tho Dinosauritns aro in many important characters intermediate
between certain reptiles and certain birds—the birds referred
to being the ostrich- tribe (itset ‘ovidently ‘s widely-diffased
remnant of a larger group) and the Archeopteryx, that strange
Secondary bird, with a long lizard-like tail. Again, according to

*1 Elaborate tables are given in the phylum or lines of descent of

his ¢ Generelle Morphologie” (B. ii.

o and s. 425); and with more
reference to man in his

Werinliche Schipfungsgeschichte,”

1868, Prof. Husley, in numu

this latter work (‘The A

1869, p. 42) says, that he i

the Vertebrata to be admirably dis-
cussed by Hiickel, |lthangh he Mu-
on some points.
also, his high Pl <
genernl tenor and. apiit of the
whole w

B Palmantology, 1860, p. 109,
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Prof. Owen,® the Tchthyosaurians—great sea-lizards furnished
with paddles—present many affinities with fishes, or rather,
uccording to Huxley, with amphibians; a class which, including
in its highest division frogs and toads, is plainly allied to the
G‘l-nmd fishes. These latter fishes swarmed during the earlier

ogical periods, and were constructed on what is called a
genmhsed type, that is, they presented diversified affinities with
other groups of organisms. The Lepidosiren is also so closely
allied to amphibians and fishes, that naturalists long disputed in
which of these two classes to rank it; it, and also some few
Ganoid fishes, have been preserved fmm utter extinction by
inhabiting rivers, which are harbours of refuge, and are related
to the great waters of the ocean in the same way that islands
are to continents.

Lastly, one single member of the immense and diversified class
of fishes, namely, the lancelet or amphioxus, is so different from
all other fishes, that Hiickel maintains that it ought to form a
distinct class in the vertebrate kingdom. This fish is remarkable
for its negative characters; it can hardly be said to possess a
‘brain, vertebral column, or heart, &e.; so that it was classed by
the older naturalists t the worms. Many years ago Prof.
Goodsir perceived that the lancelet presented some affinities with
the Ascidians, which are invertebrate, hermaphrodite, marine
creatures permanently attached to a support. They hardly
appear like animals, and consist of a simple, tough, leathery
sack, with two small projecting orifices. They belong to tho
Molluscoida of Huxley—a lower division of the great kingdom
of the Mollusca; but they have recently been placed by some
naturalists amongst the Vermes or worms. Their larve some-
what resemble tadpoles in shape® and have the power of
swimming freely about. M. Kovalevsky® has lately observed that
the larvee of Ascidians are related to the Vertebrata, in their
manner of development, in the relative position of the nervous
system, and in possessing a structure closely like the chorda
dorsalis of vertebrate animals; and in this he has been since

Caar. VI

% At the Falkland Islands I had
the satisfaction of secing, in April
1838, and_ therefore some years be-
fore tny other naturalist the loco-
motive larve of a compound Asci-

‘Synoicum,

s 1 Jng s e, chiong e,
and terminated in a very fine fila.
1t was, as sketched by we

© The Complete Work

under a simple microscope, plainly
divided by transverse opaque parti-
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xo\lnd '.h- ‘head of the larva.
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confirmed by Prof. Kupffer. M. Kovalovsky writes to mo from
Naples, that ho has now carried these observations yet further ,
and should his results be well established, the wholo will form a
discovery of the very greatest valuo. Thus, if we may rely on
embryology, ever the safest guide in classification, it seems that
we have at last gained a clue to the source whence the Vertebrata.
were derived® We should then be justificd in belioving
that at an extremely remote period a group of animals existed,
resembling in many respects the larvae of our present Ascidians,
st Bl PR e S
development and producing the present class of Ascidians, {
other rising to the crown and summit of the animal kingdom by
giving birth to the Vertcbrata.

We have thus far endeavoured rudely to trace the genealogy
of the Vertebrata by the aid of their mutual affinities. We will
now look to man as he exists; and wo shall, I think, be able
partially to restore the structure of out carly progenitors, during
successive periods, but not in due order of time. This can bo
effected by means of the rudiments which man still retains, by
the characters which occasionally make their appearance in him
through sion, and by the aid of the princi
and embryology. The various facts, to which T mu hero allude,
have been given in the provious chapters.

The carly progenitors of man must have been onee
with hair, both sexes having ; their ears were probably
pointed, and capablo of movement; and their bodies wero pro-
vided with a tail, having the proper muscles. Their limbs and
bodies were o acted on by many muscles which now only
occasionally reappear, but aro normally present in the
mana. At this or some earlier period, the great artery and nerve
of the humerns ran through a supra-condyloid foramen. The
intestine gave forth a much larger diverticulum or cmcum than
that now existing.  The foot was then prehensile, judging from
the condition of the great toe in the fetus; and our pmgeulmn
no doubt, wero arborcal in therr habits, and frequen
T, orsabolad Jand. 'Tho visles o great caning tsoth, whill

# But I am bound to add that
some competent judges dispute this
conclusion; for “instance, M. Giard,
in a sories of papers in the ¢ Archives
de Zoologie Expérimentale,” for 1872,
Nevertheless, this naturalist_re-
marks, . 291, « Lorganisation > a
.ufad ors de

“ wuu ‘hypothdse et. det toute théorie,
nous montre comment la nature

« peut produire la disposition fonc
“mentale du type vertébré (I'ex-
“istence d'une corde dorsale) chez
“un juvertébré par la seule con-
“dition _vitale de Iadaptation,
S simple ~possibilité du
supprime Vabime entre
fe dms 2ous-rogas, sances. Bl
“qu'en ignore par ol lo
Py el b

t6.”

© The Complete Work of Charles Darwin Online



Crar. VL Affinities and Genealogy. 161

served them as formidablo weapons. At a much carlier period
theuterus was double; the excreta were voided through a cloaca;
and the eye was protected by o third eyclid or nictitating mem-
brane. At astill earlior period the progenitors of man must have
been aquatic in their habits; for morphology plainly tells us that
our lungs consist of a modified swim-bladder, which once served
as a float. The clefts on the neck in the embryo of man show
whero the branchis once existed. In the lunar or weekly ro-
current periods of somo of our fanctions we apparently still retain
traces of our primordial birthplace, a shore washed by the tides.
At about this same early period the true kidneys were replaced
bythe ok wolffiana. 'The heart existed as a simple pulsating
chorda. dorsalis took the place of a vertebral
'mme early ancestors of man, thus seen in the dim
Tocesses of time, must have been as simply, or even still more
e organised than the lancelet or amphioxus.

There s one other point deserving a fuller notice. It has long
been known that mthevembnmhngdcmmmhun
rudiments of various accessory parts, appertaining to the re-
B ocetverevnie switch: oty bekoug 4o the pposita bexs
and it has now been ascertained that at a very carly embryonic
period both sexcs possess true male and femalo glands. Henco
some s proganitor oftho ol vrtabrte Kngdom appears
to have been hermaphrodite or androgynous® But hero we
encounter a singular difloulty, - In tho mammalian class the

suppose that som:

gynous, after it had acquired the chicf distinctions of its class,
and therefore after it had diverged from the lower classes of the
vertcbrate 2 Titis seems very improbable, for we have
10 look to fishes, the lowest of all the classes, to find any still
existent androgynous forms® That various accessory parts,

# Tius is the conels Prof. mm m, in their early condition,
imilar views
bave long boem held by some authors,

though uatil recemtly without.

mparative ana
s Grandatigsder verglich. Ana
1870, 5. 876, The result has been basis,
arrived at from the study of | The male Thylasinus o the
the Amphibia, but it appears flom  best instance, O my of

researches of Waldeyer (as Vertebrates vnl P 171
in Journal of Anat. and  * Hermaphroditism has been ob-
? 1869, p. 161, that the sexval served in several species of Serranus,
of even “the higher verte- as well as in some other fishes,

n
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propecitd cach sex, are found in a rudimentary condition in the
opposite sex, may be explained by such organs having been
gradually acquired by the one sex, and then transmitted in a

and brilliant colours, acquired for battlo o ornament by male
birds, and inherited by inani
condition.

The possession by male mammals of functionally imperfect
mammary orgaus is, in somo Tespects, especially curious. Tho

have the proper

but no nipples; and as these animals stand at the very Bt
tho mammalian sorie i is protablo that the progenitors of
tho class also had millk: glands, but no nipples. This
conclusion is supported by what is known of their manner of
development ; for Professor Turner informs me, on the authority
of Kolliker and Langer, that in the embryo the mammary glands
can bo distinctly traced before the nipples are in the least
visible; and the development of successive parts in the indi-
vidual generally represents and accords with the development of
sucoessive beings in the same line of descent. The Marsupials
differ from the Monotremata by possessing nipples; so that
probably these wero first acquired by the Marsupials,
after they had di fiom;and sisen'ahove) e Monotmanta;
and wero then trausmitted 1 tho placental mammals® Noone
will suppose that the Marsupials still remained androgynous,
after they had approximately acquired their present structure.
How then are we to_account for male mammals possessing
mamme? It is possible that they wero first developed in the
females and then transferred to the males; but from what
follows this is hardly probable.

whero it s either normal and ey
‘metri and uni-
it e
me references on this subject, more
especially to a paper by Prof. Hal-
ber in

cad. of Sciences, vol. xvi.
Dr. Ginther doubts the fact, but
it has now been recorded by too
‘man, ers to be any
longer disputed.  Dr. M, Lessona
writes to me, that he has veri-
fied the oburvltwnl made by
Cavoliui on Serrapus. Prof. Erco-
lani has recently e (“Accad.

delle_Scienze,’ Bologna, Dec. 28,
1871) mz eels are androgynous.
f. Gegenbaur has shewn

naische Zeitschrift, Bd. vii. p.
212) that two distinct types of
nipples rovil_ throughout ~the
several mammalian _ orders,
that it is quite intelligible how both
el have been derived from

of 4 ke
iy umm-
mata, See, also, a memoir by
Max Huss, on the mammary gl nndl,
ibid. B. viii. p. 176.

© The Complete Work of Charles Darwin Online



Affinities and Gmmlng] 163

It may be suggested, as another view, that long after the
progenitors of the whole mammalian class had ccased to be
androgynous, both sexes yielded milk, and thus nourished their
young; and fn the case of tho Marsupials, that both sexes carried
‘their young in marsupial sacks. This will not appear altogether
improbable, if we reflect that the males of existing syngnathous
fishes receive the eggs of the females in their abdominal pouches,
hateh them, and afterwards, as some believe, nourish the
young ; ®—that certain other malo fishes hatch the eggs within
their mouths or branchial cavities ;—that certain male toads
take the chaplets of eggs from the females, and wind them round
their own thighs, keeping them there until the tadpoles aro
BBEIC s oriat, ol hifd dndertaks ‘S while duty of
incubation, and that male pigeons, as well as the females, foed
their nestlings with o secretion from their crops. But the above
suggestion first occurred to me from the mammary glands of
male mammals being so much more perfectly developed than
the rudiments of the other accessory reproductive parts, which
are found in tho one sex though proper to the other. The
‘mammary glands and nipples, as they exist in male mammals,
can indeed hardly be called rudimentary; they are merely not
fally developed, and not functionally active. They are sympa-
thetically affected under the inflnence of certain diseases, like
the same organs in the female, They often secrete a few drops
of milk at birth and at puberty: this latter fact occurred in the
curious case, beforo mferred {0, where a young man possessed
some oum- male mammals

Caar, VI

Qoring matarity se to yield & e Gipply OF Sl
Now if we supposo that during a Titer peolitend koA

aided tho females in mursing their offspring,® and that

from some cause (as from the production of a smaller
number of young) the males ceased to give this aid, disuse of the
organs during maturity would lead to their becoming inactive;
and from two well-known pﬂnclples of inheritance, this state of

inactivity would probably bo

itted to the males at the

corresponding ago of maturity. But at an emlier age theso

» )(x. Lockwood believes (as
in “Quart. Journal of Science,”
el 1865, P, 269), fom what he
hasabserved of the development
Hij at the wi of the
ablominal pouch of the male in
some way afford nourishment. On
le Sukts hatching the ova in their
‘months, see a very interesting paper

by Prof, Wyman, in ¢ Proc. Boston

Soc. of Nat, Hist." Sept, 15, 1857

ato Prof, Turme, in “Jourual of

Anat. and Phys’ Nov. 1, 1866, p.

78. Dr. Gunther has likewise de-

u:nbed similar m
1 Madlle.

rer has suggested
P o In er + Origive da
T'Homms” e, 1
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organs would bo left wnaffected, so that they would be almost
equally well developed in the young of both sexes.

Conclusion.—Von Baer has defined advancement or progress in
em-mmse-l better than any one else, as resting on the
amount of differentiation and specialisation of the several parts
of a being,—when arrived at maturity, as I should be inclined to
add. Now as organisms have become slowly adapted to diver-
sificd lines of life by means of natural selection, their parts will
have become more and more differentiated and specialised for
various fanctions, from the advantage gained by the division of
physiological labour. Thesame pm s often to have been
modified first for one purpose, an long
some other and quite distinet nrpose, and thus all the p.m
are rendered more and more complex. But each organism still
retains the general type of structure of the progenitor from
which it was aboriginally derived. In accordance with this
view it scems, if wo turn to geological evidence, that organisa-
tion on the wholo has advanced thronghout the world by slow
and interrupted steps. In the great kingdom of the Vertebrata
it has culminated in man. It must not, however, be supposed
that groups of organic beings are always supplanted, and dis-
appear as soon as they have given birth to other and more
perfect groups. The latter, though victorious over their pre-
decessors, may not have become better adapted for all places in
the economy of nature. Some old forms appear to have survived
from inhabiting protected sites, whero they have not been
expmed to very severo competition ; and these often aid us in
mstructing our genealogies, by giving us a fair idea of former
Sl populations, But we must not fall into the error of
looking at the existing members of any lowly-organised group as
perfect representatives of their amumt predecessors.

‘The most ancient progenitorsin the kingdom of the Vertebrata,
at which we are able to obtain an obscure glance, apparently
consisted ol 4 550 of marine animals,* resembling the larvm of
existing Ascidians. These animals probably gave rise to a
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3 The inhabitants of the sea-
ahan must b- gmﬂ affected by
{hlng either
bty v e m.\,-.m ‘mark,
=5 about the mean low-water mark,
g i iod
Tkl changs in & fortaght; Conr
sequently, their food supply will
nndn\go marked W
ook Th vl s atbuch
mmlx, living under these con-

ditions for many generations, can

hardly fail to run their course in

regular weekly periods. Now it is a

mystarioas fact that fn the bigher

a errest

il a8 fn other classs, many a0t
and abnormal processes have

5 this
intelligible if the Vertebrata are de-
from an animal allied to
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group of fishes, as lowly organised as the lancelet; and from
these the Ganoids, and other fishes liko the Lepidosiren, must
havo been developed. From such fish a very small advance
would carry us on to the Amphibians. We have seen that birds
and reptiles wero onco intimately comnected together; and the
Monotremata now connect mammals with reptiles in a slight
degrce. But 10 one can at present say by what lino of descent
the three higher and related classes, namely, mammals, birds,
and reptiles, were derived from the two lower vertebrato olasses,
namely, amphibians and fishes. In the class of mammals the
steps are not difficult to conceive which led from the. ancient
Monotremata to the ancient Marsupials; and from these to the
early progenitors of the placental mammals. Wo may thus
aseend to the Lemuride; and the interval is not very wide from
theso to the Simiadm. _The Simiads then branched off into two
great stems, the New World and O1d World monkeys; and from
the latter, at a remote period, Man, the wonder and glory of the
TUniverse, proceeded.

Thus we have given to man a pedigree of prodigious length, but
not, it may be said, of noble quality. The world, it has often

n remarked, appears as if it had long been preparing for the
advent of man: and this, in one sense is strictly true, for he
owes his birth to along line of progenitors. If any single link
in this chain had never existed, man would not have been exactly
what he now is. _ Unless we wilfully close our eyes, we may, with

our present knowledge, approximat

mor need we feel ashamed of it.

y recogniso our parentage
Tho most humble organism is

somothing much higher than the inorganio dust under our feet;

and no ome with an unbiassed

can study any living

creature, however humble, without being struck with enthusiasm
at its marvellous structure and properties.

the existing tidal Ascidians. Many
eancn of Aur_h periodio processes

znm;l‘
Bartlett, (‘ Land and Water,
1871), the aggs of the pigeon are
teled in two weeks, those of the
ﬁ:wl in three; those of the duck in
{nr those of the goose in five;
those of the ostrich in seven

recurrent period, if
of the right duration for m

cess or fanction, would not, when
once gained, be liable to change;

consequently it might be thus trans-
‘mitted through almost any number

of generations, But if the fonction

remarkable; for the Pmoz of gesta-
tion in each mammal, and the
batching of esch bind's cges, and
many other vital processes,
Reiroy 50 s the primortial fheid
place of these animals,
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CHAPTER VIL
Ox THE RACES OF MaN.

body and mind between the most distinct races of man—The state of
descended

not
single pair—The extinction of races—The formation of races—The
effects of crossing—Slight influence of the direct action of the cone
tlous of 1f—ight 'or 80 faflatncs of sefaral lestion—Secual
selection.

Tr ds not my intention here to deseribo the several so-called races
of men; but I am about to enquire what is the value of the dif-
ferences between them under a classificatory point of view, and
how they have originated. In determining Whether two or moro
allied forms cught o be ranked as species or varioties, asturalisa
Dy the mely, the
aanostas of diftsenos oiwean M, sl whefla such o eroncds
relate to few or many points of structure, and whether they are
of physiological importance; but moro especially whether they
aro constant. Constancy of character is what is chiefly valued
and sought for by naturalists. Whenever it can be shewn, or
rendered probable, that the forms in question have remained
distinet for a long period, this becomes an argument of much
weight in favour of treating them as species. Even a ient
degree of sterility between any two forms when first crossed, o
in their ofpring, i gencraly oonsderod us 8 decsivo tesk of
specific ess; and their continued persistenco
Skl il i engtaion e oenily:sucopted o8
sufficient evidence, either of somo degreo of mutual sterility, or
in the caso of animals of some mutual repugnance to pairing.
Independently of fusion from intercrossing, the completo
steemos s el s igitus ot vasisismehiring
er any two closely-allied forms, is probably the most
important of all tho eriterions of their specific istinctuess ; and
this js o somewhat different. consideration from mere constancy
of character, for two forms may bo highly variable and. yet not
yield i varicties. ion is often
TeongiE S unconseiously and sometimes conscionsly; so
that forms living in two widely separated areas, in which most
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of tho other inhabitants axo specifcaly distinet, axo themselves
usually butin truth n08id in dis-
inguishi ical races Tled good or true species.
Now let us apply these generally-admitted principles to tho
Taces of man, viewing him in the same spiritas a naturalist would
any other animal. In regard to the amount of difference between
the races, we must make some allowance for our nice powers of
diserimination gained by the long habit of observing ourselyes.
In India, as Elphinstone remarks, although a newly-arrived
European cannot at first distinguish the various native races,
yet they soon appear to him extremely dissimilar; and tho
Hindoo cannot at first perceive any difference between the several
European nations. Even the most distinct races of man aro
much more like each other in form than would at first be sup-
; certain negro tribes must be excepted, whilst others, as
Dr. Rollfs writes to me, and as I have myself seen, have
Caucasian features, - This' general similarity is well shewn by
the French photographs in the Collection Anthropologique du
Muséum de Paris of the men belonging to various races, tho
greater number of which might pass for Europeans, as
persons to whom I have shewn them have remarked. Neverthe-
less, these men, if scen alive, would undoubtedly appear very
distinct, so that wo ar clearly much influenced in our judgment
by the mere colour of th skin aud s, by slight difrences in
the features, and by exp
Bhere s, Lowover oni donbi0wkiAl TASioT SACS R
carefully compared and measured, diffor much from each other,
—as in the texture of the hair, the relative proportions of all parts
of tho body,? the eapacity of the lungs, the form and capacity of
the skull, and even in the convolutions of the brain? But it
would be an endless task to specify the numerous points of
difference. The races differ also in constitution, in acclimatisation
and in lability to certain discases. Their mental characteristics
are likewise very distinct; chiefly as it would appear in their
emotional, but partly in their intellectual facultics. Every ono
who has had the opportunity of comparison, must have been

1 ¢History of India,’ 1841, vol. i. ~“On the capacity of the lungs,” p. 471,
P 828, Father Ripa makes exactly ~See also the numerous and valuable
the same remark with respect to tables, by Dr. Weisbach, from the

B i, observations of Dr. Scherzer and
ast number of measure- Dr. Schwarz, in the ‘Reise der

ments o Whites, Blacks, and In- Novara: Anthropolog. Theil,’ 1867.
n the fovestigne _ # See, for instance, Marshalls

ropo-  account’ of the brain of a Bush-

ansact,” 1864,

og, Btatltics of Araerican sma.u woman, in ¢ Phil.
by B. A. Gould, 1869, pp. 208-3585 . 519
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struck with the contrast between the taciturn, even morose,
aborigines of S. America and the light-hearted, talkative negroes.
"here is a neirly similar contrast between the Malays and the
Papuans,® who live under the samo physical mmu, and ar
separated from each other only by & narrow space o

Wo will first consider the arguments which may on advanced
in favour of classing the races of man as distinct Feclos and
then the arguments on the other side. If & naturalist, who had
never before seen a Negro, Hottentot, Australian, or Mongolian,
were to compare them, he would at once perceive that they
differed in & multitude of characters, some of slight and some of
considerable importance. On enquiry ho would find that they
wero adapted to live under widely different climates, and that
they differed somewhat in bodily constitution and mental dis-
position. If he were then told that hundreds of similar spacimem!
could be brought from tho same countries, he would
Qeclars that they were as good spociss sa many 40 which bo hag
been in the habit of affixing specific names. This conclusion
would bo greatly as so0n as he had ined that
these forms had all Tetained the same character for many
centuries; and that negroes, apparently identical with existing
negroes, had lived at least 4000 years ago* He would also hear,
on the authority of an excellent observer, Dr. Lund,® that the
‘human skulls found in the caves of Brazil, entombed with many
extinet mammals, belonged to the same type as that now pre-
vailing throughout the American Continent.

Wallag

man (“Races of Man,’ 1850, p. 201),
-puhng of young Memton (the

“The Malay Archi-
78.

69, p. 1
v Tespect to the figures in

as Rameses IL, as in-
the famous Egyptian caves of Al Formod by M. Birok} lnist In the

Simbal, M, FPouhet says (T m
Plurality of the Human Races, En

transiat, 1864, p. 50), that he was
far from finding recognisable repre-
sentations of the dozen or more
nations which some authors believe

e of uuanimity which
been from wl
b s s
Messrs. Nott and Gliddon (‘Typﬂ
of Mankind, p. 148) state that
IL, o the Great, has
e sbly European ; where-
Py e
the specific distinctness of the races

strongest manner that he is identical
in character with the Jews of Ant-
werp. Again, when I looked at the
statue of Amunoph IIL, I agreed with
two officers of the establishment,
both competent judges, that he had
a strongly marked negro type of
features; but Messrs. Nott and

46, fig. 59) de-
id, but not of

termixture.”

¢ As quoted by Nott and Gliddon,
‘ of Mankind,” 1854, p. 439,
They give also corroborative evi-
dence; but C. Vogt thinks that the
subject requires further investiga-
tion.
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Our naturalist would then perhaps turn to geographical dis-
tribution, and he would probably declare that those forms must
be distinet species, which differ not only in appearance, but
aro fitted for bot, as well as damp or dry countries, and for the
regions. He might uppeul to the fact that no species in
the group next to man, namely the Quadrumana, can resist a low
e A e e ek e
the species Which come nearest to man have never been reared
to maturity, even under the temperate climate of Europe. He
would bo deeply impressed with the fact,firstmoticed by Agassiz?
that the different races of man are distributed over the world in
the same zoological provinces, as those inhabited by undoubtedly
distinct, species and genera of mammals, This i manifestly the
case with the Australian, Mongolian, and Negro races of man; in
a less well-marked manner with the Hottentots; but plainly
with the Papuans and Malays, who aro separated, as Mr. Wallace
has shewn, by nearly the same line which divides the great
Malayan and Australian zoological provinces. The Aborigines
of America range throughout the Continent; and this at first
appears opposed to the above rule, for most of the productions of
the Southern and Northern halves Jiflx widsly: Yot some fow
living forms, as the opossum, range from the one into the other,
as did formerly some of the gigannc Edentatn. Tho Esquimaus,
like other Arctio animals, extend xound the whole polar regions.
It should be observed that the amount of difference between the
‘mammals of the several zoological provinces does not correspond
with the degree of separation between the latter; so that it can
Eardly be considered as an anomaly that the Negro differs more,
and the American much less from the other xaces of man, than
do the mammals of the African and American continents from
the mammals of the other provinces. Man, it may be added,
does not appear to have aboriginally inhabited any oceanic sland ;
and in this respect he resembles the other members of his class.
In determining whether the supposed varieties of the same
kind of domestic animal should be ranked as such, or as spe-
cifically distinet, that is, whether any of them are descended from
distinet wild species, every naturalist would lay much stress on
tho fact of their external parasites being specifically distinet.
Al the more stress would be laid on this fact, as it would be an
exceptional one; for I am informed by Mr. Denny that the most
different kinds of dogs, fowls, and pigeons, in England, are
infested by the same species of Pediculi or lice. Now Mr. A.
Murray has cazefully examined the Pediculi collected in different
7 ¢Diversity of Origin of the Human Races’ in the ¢Christian
Examiver,’ July 1850.
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countries from the different races of man;* and he finds that
they differ, not only in colour, but in the structure of their
claws and limbs. In every caso in whi

obtained the differences were constant. The

The Descent of Man. Panr L.

wero darker coloured, and

Lbencmthmulmanghﬁmbeohuedudmhnm

Our supposed naturalist having procecded thus far In s
investigation, would next enquire whether the races of men, when
crossed, were in any degree sterile. He might consult the work®
of Professor Broca, a cautious and philosophical observer, and in
this he would find good evidence that some races were quite
fertilo together, but evidence of an opposite nature in regard to
other mose. ‘Thua i has boo asserod tha the nativo women of
Australia and

by the pure
blacks: and an account has lately been published of eleven hnlf-
caste youths murdered and burnt at the same time, whose
romains were found by the police’ Again, it has often been

said that when mulattoes int
on the other hand,

* Transact. R. Soc.of Edinburgh,”
vol. xxil. 1861, p. 567.

# Ou the Phenomens of Hybridity
in the Genus Homo,' Eng. translat.

1864,
' See the interesting letter by
Mz, T. A Murray, in the ¢ Anthro-
log. Review,” April 1868, . T
12 *this Tetter Couat S
statement, that Auwstralion women

they produce fow children;

Dr. Bachman of Charleston ™ positively

who have borne child
Zan i fereards
their own race, is

e Quatrefages A el st
CRevue. das Cours Scieatibqusey’
March 1869, p. 239) much evidence
hut Austrellans and Earopeans aro
nat steile when cromed.

siaation of Prof.
A,;....... Sketch of the Nat. Pro-
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asserts that he has known mulatto families which have inter-
maried for several generations, and have contimued on an
average as fertile as either puro whites or pure blacks. Enquiries
5 b G Tosll on i sl o b ae lio
informs me, to the same conclusion® In the United States the
census for the year 1854 included, according to Dr. Bachman,
405,751 mulattoes ; and this number, considering all the circum-
starices of the case, seems small; but it may partly e accounted
for by the degraded and anomalous position of the class, and by
the profligacy of the women. A certain amount of absorption of
mulatioes into negroes muust always be in progress; nd this
would lead to f the former.
vitality of mulattoes is xpoken of ina trustworthy work® as a
L and this, although 8 dif i

tion from their lessened fertility, may perhaps be advanced as
& proof of the specific distinctness of the parent races. Nodoubt
B anizal table hybrid froon kit

distinct species, aro lisblo to premature death; but the parents
of mulattoes cannot be put under the category of extremely
distinet species. The common Maule, so notorious for long life
and vigour, and yet 5o sterile, shows how littlo necessary con-
aetion thero i i bybrids bobwoon lossenod ferility snd villity;
other analogous cases coul
B irh stoni Bevestior bo-gevred ihatiell the'zaces 08
men were perfectly fertil touetier; b Wiio wae Hisined: foot:
other reasons to rank them asdistinct species, might with justico
arguo that fertility and sterility are not saf criterions of specifio
‘o know that these qualities are easily affected
B e sonitions offs, e by clons intiwending s Biké
they are governed by highly complex laws, for justance, that of
the unequal fertility of converse crosses between tho same two
specics. With forms which must be ranked as undoubted
specics, a perfect series exists from those which are absolutely
sterile when crossed, to those which are almost or completely

ﬂmalm Animal World,’ Charles-

ton, 1855,
% Dy, HohlEs writes to me that
Taces in the

t the Negrocs on the Goll
Cmt.,i.hmngh admiring white men
and mulattoes, have @ maxim that

‘mulattoes should not intermarry, a3
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the children are fow and sickly,
This belief, as Mr. Reade remarks,
deserves_attention, as white men
have visited and resided on the Gold
Coast for four hu cars, so
that the natives have had ample
time to gain knowledge through
experience,

s ¢ Military and Anthropolog.
Statistics of American Soldiers,’ by
B. A. Gould, 1889, p. 319.
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fortile. Tho dogrecs of stelity do not coincide strictly with
th dogreos of iflrenca btwoen ts in external structure
or habits of life. Man in mpem ‘may be compared with
those Which hiave longbese domestioatod, od. # large
body of evidence can bo advanced in favour of the Pallasian
doctrine; that domestication tends to eliminate the sterility
which is s0 general a result of the crossing of species in a state
of nature. From these several considerations, it may be justly
urged that the perfect fertility of the intercrossed races of man,
if established, would not absolutely preciude us from ranking
them as distinct species.

Independently of fertility, the characters presented by the off-
spring from a cross have been thought to indicate whether or not
the parent-forms ought to be ranked as species o varieties; but
after carofully studying the ovidence, I have come to the con-
clusion that 1o general rules of this kind can be trusted. The
ordinary vesult of a cross is the production of a blended or

34 ¢The Variation of Animals

Plants estication,” vol. .
P 109 y here remind the
Teader that the sterility of species

hen is not a_specially-

acquired quality, but, like the in-
p-my of certain trees to be graft-
ed together, is incidental on other
acquired, difrences. The mature
of these differences is unknown, but
they relate more up.mumm re-
productive syste ‘much less so
e\, rnechod GBS mduuxy
differences in const tlL ition.

o
Know that changed mlmn. have

d\lcuv- apstem, and we have zwd
mnxked) that the. ﬁum.ung oo
ditic of to

climinate that lken.llty chh is 50
general with species, in a natural
Fiate, when cromed,’ 1t has alse-
rhero been shewn by me (bd. vo,
1, p. 165, and ‘Origin

y ), Lh-t thc mrmcy

quu-ed throngh. natwral selaction s
that when two forms
Bave lresdy boca rendersd very

sterile, it is scarcely possible that
their sterility should be augmented
by the preservation or survival o
the more and more sterile indi-
viduals; for as the sterility in-
crenses, fewer and Jower offipring
will be produced
breed, and at last nn.ly single
dividuals will be produced, at the
rarest intervals. But there s even
a higher grade of sterility than
this.~ Both Girtner and Kolreuter
have proy
including many species, a series
can be fo ies which

to
duce a nngle ‘seed,

y the pollen of the other
Specics, ad shewn by, the swelling
of the germen.
fostly impossible to select the more

sterile individuals Mch hAve al-

veady ceased to o that

the ‘acme_of -unmy, when the
enalone ec

ave been Froeglr

'his acme, ﬂ doubt the other

grades of sterity,are the incidental

Tesults of certain unknown differ-

ences in the constitution of the re-

productive system of the
erassod.

Fl
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intermediatoform ; but in certain cases some of the offspring take
closely after one parent-form, and some after the other, This is
especially apt o ocour when the parents differ in characters
which first appeared as sudden variations or monstrosities 1
rofer o this point, becanse Dr. Rohlfs informs mo that he has
frequently seen in Africa the offspring of negroes crossed with
‘members of other Taces, either completely black or completely
white, or arcly picbald. On the other hand, it is notorious
that in America mulattoes commonly present an intermediate

appearance.
We have now scen that a naturalist might foel himself fally
justified in ranking the races of man as distinct species; for he
has found that they are distinguished by many differences in
structure and constitution, some being of importance. Theso
ferences have, also, Temained nearly constant for very long
periods of time. Our maturalist will have been in some degreo
influenced by the enormous range of man, which is a great
in the class of mammals, if mankind be viewed as a
single species. Ho will have been struck with the distribution of
the several so-called races, which accords with that of other
undoubtedly distinct species of mammals. Finally, he might
urge that the mutual fertility of all tho races has not as yet been
fully proved, and even if proved would not be an absolute proof
of their specific identity.

On the other side of the question, if our supposed naturalist
were to enquire whether the forms of man keep distinet like
ordinary species, when mingled together in large numbers in the
samo country, ho would immediately discover that this was by
10 means he case. In Brazil he would behold an immenso
mongrel population of Negroes and Portuguese; in Chiloe, and
other parts of South America, he would behold the whole popu-
lation consisting of Indians and Spaniards blended in various
degrees® In many parts of the samo continent he would meet
with the most complex crosses between Negroes, Indians, and
Europeans; and judging from the vegetable kingdom, such triple
crosses afford the soverest test of tho mutual fertility of the
parentforms. In one island of the Pacific he would find a
small population of mingled Polynesian and English blood; and
in tho Fiji Archipelago a population of Polynesian and Negritos

3 ¢The Variation of Auimals, success and energy of the Paulistas
&e, vol. i. p. 9 in Brazil, who are a much cros

3 M. do Quatrefuges has given race of Portuguess ud Indiam,with
(¢ Anthropolog. Reviow,’ Jan. 1869, a mixture of the blood of other
P 22) an interesting account of the races.
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crossed in all degrees. Many analogous cases could be be adaed ;
for instance, in Africa. Hence the races of man are not suf-
ficiently distinct to inhabit the same country without fusion;
and the absence of fusion affords the usual and best test of
specific distinctness.

Our naturalist would likewise be much disturbed as soon as
he perceived that the distinctive characters of all the races were
highly variable. This fact strikes every one on first beholding
the nogro slaves in Brazil, who have been imported from all
parts of Africa. Tho same remark holds good with the
Polynesians, and with many other races. It may be doubted
‘whether any character can be named which is distinctive of a
raco and is constant. Savages, even within the limits of the
same tribe, are not nearly so uniform in character, as has been
oftenasserted. Hottentot women offer certain peculiarities,
moro strongly marked than those occurring in any other race,
but these are known not to be of constant occurrence. In the
several American tribes, colour and hairiness differ considerably;
as does colour to a certain degree, and the shape of the features
greatly, in the Negroes of Africa. The shape of the skull varies
much in some races; and so it is with every other character.
Nowall naturalists have learnt by dearly-bought experience, how
rash it is to attempt to define species by the aid of inconstant

characters.

But the most weighty of all the arguments against treating
tho races of man as distinct species, is that they graduate into
each other, independently in many cases, as far as we can judge,
of their having intercrossed. Man has been studied mors
carefully than any other animal, and yet there is the gr
possible dlvemty omongst capable judge wheher he Sheid bo
classed 25 o singlo species or Tace, or as two (Virey), as throe
(Jacquinot), as et (Kant), five (Blumenbach), six (Buﬂ'nn),
seven (Hunter), eight (Agassiz), eleven (Pickering),
(Bory St. Vineent), sixtoen (Desmoulins), bventy-two (Mamn),
sixty (Crawfurd), or as sixty-three, according to Burke* This
dxvmuty of judgment does not prove that 08 hed gt il
ranked as species, but it shews that they graduate info cach

on For lastance with the sbori- ¥ Seo o good discusion on this
and Australia. subject in Waitz, * Introduct. to
ynr Huxley ny.cn.nmunm. Anthmpology, Iog. transat. 1863,
198-204 1 have taken

185&&“105) that th- skulls of wme of lhe hn \tements
wissars | H. Tutiles <Origia, and Antiguity
hort. and 1s broad 18 thess of of Physical dan, Beston, 1865, p.

wthe Tartars,” &,

3
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other, and that it is hardly possible to discover clear distinetive
characters between them.

Every naturalist who has hm‘l the mxsfortlme to \mduta.he the

man; and if of & cautious disposition, he will end by uniting all
the forms which graduate into each other, under a single
species ; for he will say to himself that he has no right to give
names to objects which he cannot define. Cases of this kind
ocour in the Order which includes man, namelyin certain genera
of monkeys; whilst in other genera, as in Cercopithecus, most of
tho species can be determined with certainty. In the American
genus Cobus, the various forms are ranked by somo naturalists
as species, by others as mere hi ow if
mumerous specimens of Cebus were collected from all parts of
South America, and thoso forms which at present appear to bo
specifically distinet, were found to graduate into each other by
closo steps, they would usually be ranked as mere varieties or
races; and this course has been followed by most naturalists
with respect to the races of man. Nevertheless, it must be
confessed that there are forms, at least in the vegetable king-
dom;’* which we cannot avoid naming as species, but which aro
comnected togother by numberless gradations, independently of
intercrossing.
Bt naturatists havs Lnely Ssploysd the forty 4 -species”
to designate forms which possess many of the characteristics of
true species, but which hardly deserve so high a rank. Now if
wo reflect on the weighty arguments above given, for raising the
Taces of man to the dignity of species, and the insuperable diffi-
culties on the other side in defining them, it seerns that the term
“gub-species ” might here be used with propricty. But from
Tong habit the term “ race” will perhaps always be employed.
The choice of terms is only so far important in that itis desirable
10 use, as far as possible, the same terms for the same degrees of
Unfortunately this can rarely bo done: for the larger
genera generally include closely-allied forms, which can be
distinguished only with much difficulty, whilst tho smaller
genera within the samo family include forms that aro perfectly
distinet; yet all must be ranked equally as species. So again,
B . e i T iy s ok et

each other to the same degree:
i» Prof. Nageli bas caretuly d
seribed several striking cases in hi
*Botanische mwmlungan, B, ii.
1866, s, 294-369, Prof. Asa Gray

on the contrary, some of them
has made analogous remarks on
some intermediate forms in the
Composite of N. America,
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can generaly bo arranged in ltle groups round other specie,
like satellites round planef

whether mankind consists of one or several

‘monogenists and
polygenists. Thoso who do not admit the prineiple of evolution,
‘must look at species as separate creations, or as in some manner
as distinet entities; and they must decide what forms of man they
will consider as species by the analogy of the method commonly
pursned in ranking other organio beings as s specen. But tis 3
hopeless endeavour to decide this point, until some definition of
the term “ species” is generally accepted; and the definition
‘must not include an indeterminate clement such as an act of
creation. We might as well attempt without any definition to
decide whether a certain number of houses should be called a
village, town, or city. We have a practical illustration of the
difficultyin the never-ending doubts whether many closely-allied
mammals, birds, insects, and plants, which represent each
other respectively in North America and Europe, should be
a5 specios or geographical races; and ho liko holds true

of the

many
from the nearest continent.

Those naturalists, on the other hand, who admit the principle
of ovolution, and this is now admitted by the majority of rising
men, will feel no doubt that all the Taces of man are descended
from a single primitive stock; whether or not they may think
it to designate the races as distinct species, for the sake of ex-
pressing their amount of difference®* With our domestio
animals the question whether the various races have arisen from
one or more species is somewhat different. Although it may be
admitted that all the races, as well as all the natural species
within the samo genus, have sprung from the samo primitive
stock, yet it is o fit Subject for discussion, whether all tho
domestio aces of the dog, for instance, have acquired their

present amount of difference since some one species was first
b by man; or whether they owe some of their
characters to inheritance from distinct specics, which had
already been differentiated in a state of nature. With man no
such question can arise, for he cannot be said to have been
domesticated at any particular period.

During an early stage in the divergence of the races of man

* ¢Origin of Species,’ 5th edit. in the ‘Fortnightly Review, 1865,
P 68, P 275,

1 See Prof. Huxley to this effect
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from a common stock, the differences between the races and
their number must luvn been small; consequently as far as

ters are concerned, they then had less
086 & ot he dimtinck spscian Bisothe existing so-called races.
Novertheless, so arbitrary is the term of specics, that such early
races would perhaps have been ranked by some naturalists as
distinet species, if their differences, although extremely slight,
had been more constant than they are at present, and had not
graduated into each other.

It is however possible, though far from probable, that the
early progenitors of man might formerly have diverged much in
character, until they became more unlike each other than any
now existing races; but that subsequently, as suggested by
Vogt# they converged in character. When man selects the off-
spring of two distinct species for the samo object, he sometimes
induces a considerable amount of convergence, as far as general

appearance is concerned. This is the case, as shewn by Von
Nathusius,® with the improved breeds of the pig, which are
descended from two distinet species; and in a less marked
‘manner with the improved breeds of cattle. A great anatomist,
Gratiolet, maintains that the anthropomorphous apes do not
form a matural sub-group; but that tho orang is a highly
developed gibbon or semnopithecus, the chimpanzee a highly
developed macacus, and the gorilla a highly developed mandrill.
If this conclusion, which rests almost exclusively on brain-
eharacters, be admitted, we should have a caso of convergence
at least in external characters, for the anthropomorphous apes
are certainly more like each other in many points, than they aro
1o other apes. All analogical resemblances, as of a whale toa
fish, may indeed bo said to be cases of convergence; but this
térm has never been applied to superficial and adaptive resem-
hlances. It would, however, be extremely rash to attribute to
convergence close similarity of character in many points of
structure amongst the modified descendants of widely distinot
beings. The form of a crystal is determined solely by the mole-
cular forces, and it is not surprising that dissimilar substances
should sometimes assume the same form; but with organic
beings wo should bear in mind that the form of cach depends on
an infinity of complex relations, namely on variations, due to
eanses far t0o intricate o be followed,—on the nature of the
variations preserved, these depending on the physicial condi-

umm o Man,’ Eng. trans-  schichte, &, Schweineschidel,"
m. lsu, 1564,- 104. With respect to cattle,
B.‘Mn des Schweines,’ see de Quatrefages, ‘l,'mM de

msa, s «. “Vorstudien fur Ge- I'lupéoe ‘Humaine,’ 1861, p. 119
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tions, and still more on the surrounding organisms which com-
pete with cach,—and lnstly, on inheritance (in itself a fluctuating
clement) from innumerable progenitors, all of which have had
heir forms determined through equally complex relations. It
appears incredible that the modified descendants of two organ-
if those differed from each other in & marked manner,
should ever afterwards converge so closely 8 to lead to & near
approach to identity throughout their whole organisation. In
the case of the convergent Taces of pigs above referred to, evi-
dence of their descont from two primitive stocks s, according to
Von Nathusius, still plainly retained, in certain bones of their
skulls I tho races of man bad dsscended, o s eupposed by
somo naturalists, from wo or more species, which differed. fro
cacs i e minal, CEAOMRE AR S0 10 She g o
the gorilla, it can hardly be doubtod that marked differences in
the structure of certain bones would still be discoverable in man
a8 he now exists.

Although the existing races of man differ in many respects, as
in colour, hair, shape of skull, proportions of the body, &e., yet
if their whole structure be taken into consideration they are
found to resemblo each other closely in a multitude of points.
Many of these are of so unimportant or of £o singular a nature,
that it is extremely improbable that they should have been inde-
pendently acquired by aboriginally distinet species or races.
The same remark holds good with equal or greater force with
respect to the numerous points of mental similarity between the
most distinet aces of man. The American aborigines, Negroes
and Europeans are as different from each other in mind as any
threo races that can bo named; yet I was incessantly struck,
whilst living with the Fuegians on board the “ Beagle,” with tho
‘many lttlo traits of character, shewing how similar their minds
wero o ours; and so it was with a fall-blooded negro with whom
T happened once to be intimate.

Ho who will read Mr. Tylor's and Sir J. Lubbock’s interesting
works™ can hardly fail to be deeply impressed with the close
similarity between the men of all races in tastes, dispositions and
habits. This is shewn by the pleasuro which they all take in
dancing, rude music, acting, painting, tattooing, and otherwise
decorating themselves; in their mutnal comprehension of gesture-
language, by the sme expremsion in their features, and by the
same inarticulato cries, when excited by the same emotions.
This similarity, or Sl identity, is striking, when contrasted

's “Early History of Man- lang , see p. 54. Lubbock's
i TaR s et P Bk ad ot 1880
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‘with the different expressions and cries made by distinet spacies
of monkeys. There is good evidence that the art of shooting
with bows and arrows has not been handed down from any
common progenitor of mankind, yet as Westropp and Nilsson
have remarked ** the stone arrow-heads, brought from the most
distant parts of the world, and manufactured at the most remote
periods, are almost identical ; and this fact can only be accounted
for by th various races having similar inventivo or mental
powers. ion has been made by
with respect to certain widely-prevalent ornaments, such as zig-
zags, &c.; and with respect to various simple beliefs and cus-
toms, such as the burying of the dead under megalithic struc-
tures. I remember observing in South America,# that there, as
in 50 many other parts of the world, men have generally chosen
the summits of lofty hills, to throw up piles of stones, either as
a record of some remarkablo event, or for burying their dead.

Now when naturalists observe a close agreement in numerous
small details of habits, tastes, and dispositions between two or
more domestic races, or hetween nearly-allied natural forms,
they use this fact as an argument that they are descended from a

common progenior who was thus endowed ; and consoquently
that all should be classed under the same pecies. The same
argument may bo Apphed e e the races of man.

As it is and points
B e o races of man in bodily struc-
ture and mental faculties (I do not here refer to similar customs)
should all have been independently acquired, they T AT boen
inherited from progenitors who had these same
B8 ixin oo trich o the carly siade of Tt bidian e T
spread step by step over the face of the earth. The spreading

. of man to regions widely separated by the sea, no doubt, pre-
ceded any great amount of divergence of character in the several
races ; for otherwise we should sometimes meet with the samo
race in distinct continents; and this is never the case. Sir J.
Lubbock, after comparing the arts now practised by savages in
all parts of the world, specifies those which man could not have
Xknown, when he first wandered from his original birth-place;
for if once learnt they would never have been forgotten® Ho

% ¢On Analogous Forms of Im- *Journal of Ethnological Soc.’ as

tayin +Memoirsof Authropo-  given in ¢Sclntifc Oplaion,” Juze
g. Soc.,' by H. M. Westropp. ‘The ~2ud, 1869, p.
Primitive Inhabitants of Scandi-  * ¢Jous searches: Voyage

novia! Eng. transat. elited by Sir
J. Lubbock, 1868, p.
b L

of Re:
of the “ Beagle,”” p. 46.
= ¢ Prehistoric Times, 1869, p.
574,

X2
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thus shews that “the spear, which is but a development of the
“knife-point, and the club, which is but a long hammer, aro the
«only things left.” Ho admits, however, that the art of making
fire probably had been already discovered, for it is common to
all the races now existing, and was known to the ancient cave-
inhabitants of Europe. Perhaps the art of making rude canocs
or rafts was likewise known; but as man existed at a remote
h, when the land in many places stood at a very different
level fo what it does now, he would have been able, without the
aid of canoes, to have spread widely. Sir J. Lubbock further
remarks how improbable it is that onr earliest ancestors could
have  counted as high as ten, considering that so many races
“now in existenco cannot get beyond four” Nevertheless, at
this early period, the intellectual and social faculties of man
could hardly have been inferior in any extreme degree to those
at present by the lowest savages; otherwise primeval
‘man could not have been so eminently successful in the struggle
for life, as proved by his early and wide diffusion.

From the fundamental differences between certain Ianguages,
some_philologists have inferred that when man first became
widely diffused, he was not & speaking animal; but it may be
suspeoted that languages, far less perfect than any now spoken,
aided by gestures, might have been used, and yet have left no
traces on subsequent and more highly-developed fongues. With-
out the use of some language, however imperfect, it appears
doubtful whether man’s intellect could have risen to the
standard implied by his dominant position at an early period.

‘Whether primeval man, when he possessed but few arts, and
thoso of the rudest kind, and when his power of language was
extremely imperfect, would have deserved o be called man, must
depend on the definition which we employ. In a series of forms
graduating insensibly from some ape-like creature to man as he
now exists, it would be impossible to fix on any definite point when
the term “man ” ought to be used. But this is a matter of very
little importance. So again, it is almost & matter of indifference
whether the so-called races of man are thus designated, or are
ranked as species or sub-species ; but the latter term appears the
more_appropriate.  Finally, we may conclude that when the
principle of evolution is generally accepted, as it surely will b
efore long, the dispute between the monogenists and the poly-
genists will die a silent and unobserved death.

One other question ought not to be passed over without notice,

namely, whether, as is sometimes assumed, each sub-species or
race of man has sprang from a single pair of progenitors. With
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our domestic animals a new race can readily be formed by care-
mlly ‘matching the varying offspring from a single pair, or even
from a single individual possessing some new character; but
most of our races have been formed, not intentionally from a
, but unconsciously by the preservation of many in-
dividuals which have varied, however slightly, in somo useful or
desired manner. If in one country stronger and heavier horses,
and in another country lighter and flecter ones, were habitually
preferred, we may feel sure that two distinet sub-breeds would
be produced in the course of time, without any one pair having
been separated and bred from, in either conntry. Many races
have been thus formed, and their manner of formation is closely
analogous to that of natural species. We know, also, that the
horses taken to the Falkland Islands have, during successive
itions, become smaller and weaker, whilst those which have
run wild on the Pampas have acquired larger and coarser heads;
and such changes are manifestly due, not to any one pair, but to
all the individuals having been subjected to the same conditions,
nided, perhaps, by the principle of reversion. The new sub-
breeds in such cases are not descended from any single pair, but
from many individuals which have varied in different degrees,
but in the same general manner; and we may concludo that the
races of man have been similarly produced, the modifications
being either the direct result of exposure to different conditions,
or the indirect result of some form of selection. But to this
latter subject we shall presently return,

On he Btinchion of 1 Races f Men.—Th partal e oampleu
extinetion of many races and sub-races of man
B¥a Hurihola eww in Bouth Amerioa's p-rmt whidivay
the sole living creature that could speak a word of the language
of a lost tribe. Ancient monuments and stone implements
found in all parts of the world, about which no tradition has been
preserved by the present inhabitants, indicats much extinetion.
Some small and broken tribes, remnants of former races, still
survive in isolated and generally mountainous districts. In
Turope the ancient races wero all, according to Schaaffhausen,*
“lower in the scale than the rudest living savages;” they must

though they unfortunately appear to have belonged to a single
family, indicate a race with a most singular combination of low
or simious, and of high characteristics. This race is “entirely

® Translation in ¢ Anthropological Review,’ Oct. 1868, p. 431
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“ ifferent from any other, ancient or modern, that we have ever

“heard of”® It iffered, therefore, from the quaternary race of
the caverns of Belgium.

Man can long resist conditions which appear extremely un-
favourable for his existence® He has long lived in the extreme
regions of the North, with no wood for his canoes or implements,
and with only blubber as fuel, and melted snow as drink.
the southern extremity of America the Fuegians survive with-
out the protection of clothes, or of any building worthy to be
called a hovel. In South Africa the aborigines wander over arid
plains, where dangerous beasts abound. Man can withstand the
deadly influence of the Terai at the foot of the Himalaya, and

Africa.

even
when of two adjoining tribes one becomes less numerous and less
powerful than the other, the contest is soon settled by war,
slaughter, cannibalism, slavery, and absorption. Even when a
weaker tribe is not thus abruptly swept away, if it once begins
to decrease, it generally goes on decreasing until it becomes
extinet.®
When civilised nations come into contact with barbarians the
struggle is short, except where a deadly climate gives its aid to
the native race. Of the causes which lead to the victory of
civilised nations, some are plain and simple, others complex and
obscure. Wo can see that the cultivation of the land will
be fatal in many ways to savages, for they cannot, or will not,
their habits. New diseases and vices have in somo cases

to its destructive influence are gradually weeded out;*® and so it
may bo with the evil effects from spirituous liquors, as well as
with the unconquerably strong taste for them shewn by somany

% ¢Transact. Internat. Congress terben der Naturvolker,’ 1868, s. 82.
of Prehistoric Arch,’ 1868, pp. 172~ * Gerland (ibid. s. 12) gives facts
175, Seo also Broca (tramlaton)  in uppart of this satement,
in ¢ Anthropological Review,’ Oct. remarks to this effect in
1888, p. 410. i . Hollands - Mdica Note and

" Dr. Gerland * Ueber das Auss- Reflections,’ 1839, p. 390.
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savages. It further appears, mysterious as is the fack that
the first mmng o dmm and separated peoplo gencrates
disease* Mr. Sproat in Vancouver Island closely attended
to the subject of exunmun belioved that changed habis of lfe
consequent on the advent of Europeans, induces much ill health.
He lays, also, great stress on the apparently trifling causo that
the natives become “ bewildered and dull by the new life around
“them; they lose the motives for exertion, and get no new ones
“in their place.”*

The grade of their civilisation seems to be a most important
element in the success of competing nations. A few centuries
-gnnnmpefuedmemmm of Eastern barbarians; now any
such fear would be ridiculous. It is a more curious fuct, as
Mr. Bagehot has remarked, that savages did not formerly waste
away before the classical nations, as they now do before modern
e e el
have mused over tho event; but there is 1o lament in any writer
of that period over the perishing barbarians® The most po-
tent of all the causes of extinction, appears in many cases to bo
W d lily and ill-health, especially amongst the children,

conditions of life, notwithstanding that the
e may not be injurious in themselves. I am much
indebted to Mr. H. H. Howorth for having called my attention to
this subject, and for having given me information respecting it.
1 have collected the following cases.

When Tasmania was first colonised the natives were roughly
estimated by some at 7000 and by others at 20,000. Their
number was soon greatly reduced, chiefly by fighting with the
English and with each other. ~ After the famous hunt by all the
colonists, when the remaining natives delivered themselyes up
to the government, they consisted only of 120 individuals®
who were in 1832 transported to Flinders Island. This island,
situated between Tasmania and Australia, is forty miles long,
and from twelve to eighteen miles broad: it seems hsalf.hy,
and the natives were well treated. Nevertheless, they
ety & heaith, T 1854 they oomsised (Bomwisk, p 850)-of
forty-seven adult males, forty-cight adult females, and sixteen
children,or inall of 111 souls. In 1835 onlyone hundred were left.

* 1 have collected (‘Journal of - Savage Life,” ma,

es, Voyageof the “Beagle,”” 3 Bagehot, ‘Phyﬂu ‘and P
435) & good many cases bearing tics,’ ¢Fortnightly Review, April
ﬂn this subject; see also Gerland, 1, 1868, p. 455.
ibid. s 8. l’uppxg speaks of the 37 All the statements here given
“Lreath of rjvﬂuxlmnupﬁmnnm are taken from ‘The last of the
“to savages.” Tasmanians,’ by J. Bonwick, 1870,
35 Sproat, ¢ Scenes and Studies ot
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As they umtmued mpldly to decrease, and as they themsolves
re, they were
removed in 1847 to Oyster Covs inthe southern part of Tasmania.
They then consisted (Dec. 20th, 1847) of fourtcen men, twenty-
site did no good.
Disease and death still pmusd chem and in 1864 one man (who
died in 1869), and threo elderly women alone survived. The
infertility of the women is even a more remarkable fact than
the liability of all to ill-health and death. At the time when
only nine women were left at Oyster Cove, they told Mr. Bonwick
(p- 386), that only two had ever borne children : and these two
had together produced only three children!

With respect to the cause of this extraordinary state of things,
Dr. Story remarks that death followed the attempts to civilise
the natives. “If left to themselves to roam as they were wont
« and undisturbed, they would have reared more children, and
“there would have been less mortality.” Another careful
observer of the natives, Mr. Davis, remarks, “The births have
“ been few and the deaths mumerous. This may have been in a

great measure owing to their change of living and food; but
“more 5o to their banishment from the mainland of Van Diemen’s
“Land, and consequent depression of spirits” (Bonwick, pp.
388, 390)

Similar facts have been observed in two widely different
parts of Australia. The celebrated explorer, Mr. Gregory, told
Mr. Bonwick, that in Queensland “the want of reproduction
“was being already felt with the blacks, even in the most
“recently settled parts, and that decay would set in” Of
thirteen  aborigines from Shark’s Bay who visited Murchison
River, twelve died of consumption within three months.

The decrease of the Maories of New Zealand has been carefully
investigated by Mr. Fenton, in an admirable Report, from which
m the following ‘statements, with one exception, are taken.®®

he decreasc in number since 1830 is admitted by every fme,
mcludmg the natives themselves, and is still steadily progr
ing. Although it has hitherto been found impossible to b
actual census of the natives, their numbers were carefully
estimated by residents in many districts. The result seems
trustworthy, and shows that during the fourteen years, previous

This is the statement of the 1870, p. 90; and the ‘Last of the
5.

Gavernor of Tamanls, Sie Tumnnhn.l, 1870, p. 38
n, ¢ Varieties of Vice-Regal Life,’ Observationsn the Aboriinal
1s10, oL o, Inhabitants of New Zealand, pub-

ese cases, see Bonwick’s lished by the Government, 1856.
‘Duly fratan Tasmanians,
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to 1858, the decreaso was 19.42 per cent. Some of the tribes,
thus carefully examined, lived above a hundred miles apart,
some on the coast, some inland ; and their moans of subsistenco
and habits differed to @ certain extent (p. 25). The fotal
number in 1858 was believed to be 53,700, and in 1872, after a
second interval of fourteen years, another census was faken,
and the number is given as only 36,359, shewing a decrease of
8299 per cent.!" Mr. Fenton, after shewing in detail the in-
sufficiency of the various causes, usually assigned in explana-
tion of this extraordinary decrease, such as new diseases, the
profligacy of the women, drunkenness, wars, &e., concludes on
weighty grounds that it depends chiefly on the unproductiveness
of the women, and on the extraordinary mortality of the young
children (pp. 31, 84). In proof of this he shews (p. 33) thatin
there was one non-adult for every 257 adults; whereas in
1858 there was only one non-adult for every 327 adults. The
mortality of the adults is also great. He adduces as a further
cause of the decreaso the inequality of the sexes; for fewer females
are born than males. To this latter point, depending porhaps
on a widely distinct cause, I shall return in a futuro chapter.
Mr. Fenton contrasts with astonishment the decrease in New
Zealand with the increase in Ireland; countries not very dis-
similar in climate, and whero the inhabitants now follow nearly
similar habits. The Maories themselves (p. 35) “ atiribute their
““decadence, in some measure, o the introduction of new food
“and clothing, and the attendant change of habits;” and it will
when wo consider tho infiuence of changed conditions
on fertility, that they are probably right. Ths diminution began
between the years 1830 and 1840; and Mr. Fenton shews (p. 40)
that about 1830, the art of manufacturing putrid cor (maize),
by long steoping in water, was discovered and largely practied |
and this proves that o change of habits was beginning amongst
the matives, even when New Zealand was only thinly inhabited

modified : they raised potatoes, maize, and other sgricultursl
prodnco, and exchanged them for English mamuftured good
tobacco.

n is evident from many statements in the life of Bishop
Pattoson, that the Melanesians of the New Hebrides and

suffered to an degree
in hulth, and perished in large numbers, when they were
41 ‘New Zealand,’ by Alex. Ken- C. M. Younge, 1874; see more
-11, 1515, P.47. especially vol. i. p. 530.
of J. C. Patteson,” by
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removed to Now Zealand, Norfolk Island, and other salubrions
placss, in order fo bo educated as missionaries.

The decrease of the native population of the Sandwich Islands
is as notorious as that of New Zealand. It has been roughly

about 800,000. According to a loose census in 1823, the
numbers mu wero 142,050 In 1832, and at several subsequent

urate census was officially taken, but I have
‘been uble to obb:.m only the following returns :

NaTive Popuratox, | per cent, assuming it

v Except during 1632 | tween the sucoessivecen-
Jrse (...4 Jlte v e 5

el | b

1832 130,313,

448
1836 108, sn}

2047
081
218
217

!
1860 7, 084}
}
o

1872 51,581

We here sce thatin the interval of forty years, between 1832 and
1872, the population has decreased no less than sixty-cight per
cent.! This has been attributed by most writers to the profligacy
of the women, to former bloody wars, and to the severo labour
imposed on conquered tribes and to newly introduced diseases,
which have been on several occasions extremely destructive. No
doubt these and other such causes have been highly efficient,
and may account for the extraordinary rate of decrease between
tho yoars 1663 and 1886 but the most potent of all tho causes
seoms to be lessened fertility. According to Dr. Ruschenberger
of the U.S. Navy, who visited these islands between 1885 and
1887, in one district of Hawail, only twenty-five men out of 1184,
and in another district only ten out of 637, had a family with as
many as three children. Of eighty married women, only thirty-
nino had ever borne children; and “ the official report gives an
“averago of half a child to each married couplo in the whole
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“island.” This is almost exactly the samo averago as with the
‘Tasmanians at Oyster Cove. Jarves, who published his History
in 1848, says that “ families who have three children are freed from
“all taxes; those having more, are rewarded by gifts of land and
“other encouragements.” This unparalleled enactment by the
government well shews how infertile the race had become. The
Rev. A. Bishop stated in the Hawaiian ‘ Spectator” in 1839, that a
large proportion of the children die at early ages, and Bishop
Staley informs me that this is still the case, just as in New
Zealand. This has been attributed to the neglect of the children
by the women, but it is probably in large part due to innate weak-
ness of constitution in the children, in relation to the lessened
fertility of their parents. There is, moreover, a further resem-
blance’ m the case of New Zealand, in the fact that there is a
large ex male over female births: the census of 1872
gives 81, 550 males to 25,247 females of all ages, that is 12536
males for overy 100 females; whereas in all civilised countries
ﬂm lenmles exceed the males. No doubt the profligacy of the
in part account for their small fertility; but their
dm:gad ‘habits of life is a much more probable cause, and which
will at the same time account for the increased mortality,
especially of the children. The islands were visited by Cook in
1779 by Vancouver in 1794, and often subsequently by whalers.
‘missionaries _arrived, and found that idolatry had been
alxeuly abolished, and other changes effected by the king. After
this period there was a rapid change in almost all the habits of
Iife of the natives, and they soon became “ the most civilised of
“ the Pacific Islun lers.” One of my informants, Mr. Coan, who
was born on the islands, remarks that the natives have undergone
agreater chnnga in their habits of life in the course of fifty years
than Englishman during a thousand years. From information
received from Bishop Staley, it does not appear that the
poorer classes have ever much changed their diet, although
many new kinds of fruit have been introduced, and the sugar-
cane is in universal use. Owing, however, to their passion for
imitating Europeans, they altered their manner of dressing at
an early period, and the use of alcoholic drinks became very
general. Although these changes appear inconsiderable, T can
well believe, from what is known with respect to animals, that
they might suffice to lessen the fertility of the natives

4 The foregoing statements are Islands, 1851, p. 277. Ruschen-
taken chiefly from the following berger is quoted by Bonwick, ¢Last
works : ¢Jarves’ History of the of the Tasmanians, 1870, p. 378.

g 400-407.  Bishop is quoted by Sir E. Belcher,
Cheever, *Life in the Sandwich *Voyage Kound the World, 1843,
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Lastly, Mr. Macnamara states that the low and degraded
inhabitants of the Andaman Islands, on the eastern side of the
Gulf of Bengal, aro “ eminently susceptible to any chango of

climate: in fact, take them away from their island homes, and
« they are almost certain to die, and that independently of dict
“ or extrancous influences.” He further states that the inhabit-
ants of the Valley of Nepdl, which is extremely hot in summer,
and also the various hill-tribes of India, suffer from dysentery
and fover when on the plains; and they die if they attempt to
pass the whole year there.

We thus see that many of the wilder races of man are apt to
suffor much in health when subjected to changed conditions
or habits of life, and not exclusively from being transported to
a new climate. Mere alterations in habits, which do not appear
injurious in themselves, seem to have this same effect; and in
soveral cases the children are partioularly liablo to suffer. It
has often been gaid, as Mr. Macnamara remarks, that man can
resist with impunity the greatest diversities of climate and other
changes; but this is true only of the civilised races. Man in
his wild condition seems to be i this Tespect almost as sus-
ceptible as his nearest allies, the anthropoid apes, which have
never yeb survived long, when removed from  their mative

country.

Lessened fertility from changed conditions, as in the case of the
Tasmanians, Maories, Sandwich Islanders, and apparently the
Australians, is still more interesting than their liability to
Thonltyimad dsail: fos evensasallais agsmeMbS I EUTIE!
combined with those ofher causes which fend to check the
increaso of every population, wonld sooner or later lead to
extinotion, Phe dimimntion of feriliy ey be explained in
some cases by the profligacy of the women (as until lately with
the Tahitians), but Mr. Fenton has shewn that this explanation
by 1o means suffices with the Now Zealanders, nor does it with
the Tasmanians.

In the paper above quoted, Mr. Macnamara gives reasons for
believing that the inhabitants of districts subject to malaria are
apé o b serle bk s cammot appiy. o sveral of the shove

Some writers have suggested that the aborigines of
e fertility and health from long continued

of the above-named works. 1 have
omitted the census for 1850, as I

volit, 3. 972 Eows the seneus of
the several years to the kindness of

Mr. Coan,af the request of Dr. You-
mans of New York; and in most
cases T have compazed the Youmans
figures with those given in several

have seen two widely different num-
rs given.
“ “The Tndian Medical Gazette,
Nor. 1, 1871, p. 240.
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inter-breeding ; but in the above cases infertility has coincided
too closely with the arrival of Europeans for us to admit this
explanation. Nor have we at present any reason to believe
that man is highly sensitive to the evil effects of inter-breeding,
especially in areas so large as New Zealand, and the Sandwich
archipelago with its diversified stations. On the contrary, it is
known that the present inhabitants of Norfolk Island are nearly
all cousins or near relations, as are the Todas in India, and the
inhabitants of some of the Western Islands of Scotland; and
yet they seem not to have suffered in fertility.

A much more probable view is suggested by the analogy of
the lower animals. The reproductive system can be shewn to be
susceptible to an extraordinary degree (though why we know
not) to changed conditions of life; and this susceptibility leads
both to beneficial and to evil results. A lnrgﬁ collection of facts
on this subject is given in chap. xviii. of vol. ii. of my * Variation
of Animals and Plants under Domestication, I can here give only
tho briefest abstract; and every one interested in the subject
may consult the above work. Very slight changes increase the
health, nng and fertility of most or all organic
whilst other aro known to render a large number of

animals sterile. One of the most familiar cases, is that of tamed
elephants not breeding in India; though they often breed in
Ava, where the females are allowed to roam about the forests to
some extent, and are thus placed under more natural conditions.
The case of various American mnnkey!, both sexes of which
lae boen kept for many years together in their own countries,
and yet havo very rarely or never bred, is a more apposite in-
stance, because of their relationship to man. It is remarkable
how slight a change in the conditions often induces sterility in a
wild animal when captured ; and this is the moro strango as all

our domesticated animals have become more fertile than they
were in a state of pature; and some of them can resist the
ditic ith iminis fertility.* Certain

BN iiials o' uch moro Bable ‘than thérs %o b
affected by captivity ; and generally all the species of the same
group are affected in the same manner. But sometimes a singlo
species in a group is rendered sterile, whilst tho others are no
50; on the other hand, a single species may retain its fertility

4 On the close relationship of the Scotland, Dr. Mitchell, ¢ Edinburgh
Nortoll Wanders seo Sir W, Doni;  Modical ‘Journal,” Mareh to June,
“Varieties of Vice-Regal Life, 1365,
il . 1870, . o For the Todas,  * For the evidence on this head,
see Col. Fe work, 1873, p. see *Vasiation of Animals” dc.
10, For the Westara Tands o vel i p 11
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whilst most of the others fail to breed. The males and females
of some species when confined, or when allowed to live almost,
but not quite free, in their native country, never unito; others
thus cireumstanced frequently unite but never produce offspring
others again produce some ofispring, but fewer than in a state
of nature; and as bearing on the above cases of man, it is
important to remark that the young are apt to be weak and
sickly, or malformed, and to perish at an early age.

g how general is this law of the susceptibility of the
reproductive system. to, changed candificns of life, snd that it
holds good with our mearest allies, the
hardly doubt that it applies toman i his primeval state. Hence
if savages of any race are induced snddenly to change their
habits of life, they become more or less sterile, and their young
offspring suffer in health, in the ssme manner and from the same
cause, s do the elephant and hunting-leopard in India, many
monkeys in America, and a host of animals of all kinds, on removal
from their natural conditions.

We can see why it is that aborigines, who have long inha-
bited islands, and who must have been long exposed to nearly
uniform conditions, should be specially affected by any change
in their habits, as seems to be the case. Civilised races can
certainly resist changes of all kinds far better than savages;
and in this respect they resemble domesticated animals, for
though the latter sometimes suffer in health (for instance
European dogs in India), yet they are rarely rendered sterile,
though a few such instances have been recorded* The
immunity of civilised races and domosticated animals is
probably due to their having been subjocted to & greater extent,
and therefore having grown somewhat more accustomed, to
diversified or varying conditions, than the majority of wild
animals; and to their having formerly immigrated or been
carried from country to country, and to different families or
sub-races having infer-crossed. It appears that a cross with
civilised races at once gives to an aboriginal race an immunity
from the evil consequences of changed conditions. Thus the

ssed offspring from the Tahitians and English, when settled
in Piteairn Island, increased so rapidly that the island was soon
overstocked ; and in June 1856 they were removed to Norfolk
Tsland. They then consisted of 60 married persons and 134
children, making a total of 194 Here they likewise in-
creased so rapidly, that although sixteen of them returned to Pit-
caimn Teland in 1859, they numbered in January 1868, 300 souls:

47 ¢Variation of Animals; &, vol. i, p 16.
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the males and females being in exactly equal numbers, What a
contrast does this caso present with that of the Tasmanians;
the Norfolk Islanders increased in only twelve and a half years
from 194 to 300; whereas the Tesmanians decreased during
fiftean years from 120 to 46, of which latter numbor only ten
were children.

S0 again in the interval between the census of 1866 and 1872
the natives of full blood in the Sandwich Islands decreased by
808, whilst the half-castes, who are believed to bo healthier, in-
creased by 847 ; but T do not know whether the latter number
includes the ofispring from the half-castes, or only the half-castes
of the first generation.

The cases which I have here given all relate to aborigines,
who have been subjected to new conditions as the result of the
immigration of civilised men. But sterility and ill-health would
probably follow, if savages were compelled by any cause, such
4 the inroad of a conquering tribe, to desert their homes and
10 change their habits. It is an interesting circumstance that
the chief check to wild animals becoming domesticated, which
implies the power of their breeding freely when first captured,
and one chief check to wild men, when brought into contact
with civilisation, surviving to form a civilised race, is the samo,
namely, sterility from changed conditions of life.

Finally, although the gradual decrease and ultimate extinotion
of tho Taces of man is a highly complex problem, depending on
many causes which differ in different places and at different
times; it is the same problem as that presented by the extine-
tion of one of the higher animals—of the fossil horse, for in-
stance, which disappeared from South Ameries, soon afterwards
to be eplaced, within the same districts, by countless troops
of the Spanish horse. The New Zealander seems conscious of
this parallelism, for he compares his fature fate with that of
the native rat now almost exterminated by the European ra.
Though the difficulty is great to our imagination, and really
great, if wo wish to ascertain the procise causes and their
‘manner of action, it ought ot to be 5o to our reason, s long as
we keep steadily in mind that the increase of each species and
each Tace is constantly checked in various ways; so that if any
new check, even a slight one, be superadded, the Tace will surely
decrease in number; and decreasing numbers will Sooner or

® These details are taken from May 20th, 1863, The following
“The Mautineers of the “Bounty,”’ statements about,the Sandwich s~
R T T

teairn Island’ ordered to be Gazette,’ and from Mr. Coan.
printed by the House of Commons,
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Inter lead to extinction; the end, in most  cases; being promptly
dotermined by the inroads of conquering tri

Un the Formation of the Races of Man—~In some cases the
crossing of distinet races has led to the formation of a new race.
The singular fact that Europeans and Hindoos, who belong to
the samo Aryan stock, and speak a language fundamentally the
same, differ widely in appearance, whilst Europeans differ but
little from Jews, who belong to the Semitic stock, and speak
quite another language, has been accounted for by Broca,®
through certain Aryan branches having been largely crossed
by indigenous tribes during their wide dnfwm When two
races in close contact cross, the first result is
mixture: thus Mr. Hunter, in describing the Santal r hil-trihes
of India, says that hundreds of imperceptible gradations may be
traced “ from the black, squat tribes of the mountains to the tall
“ olive-coloured Brahman, with his intellectual brow, calm eyes,
“and high but narrow head;” so that it is necessary in courts
of justico to ask the witnesses whether they are Santalis or
Hindoos® Whether a heterogeneous people, such as the inhabi-
tants of some of the Polynesian islands, formed by the crossing
of two distinet races, with few or no pure members left, would
ever become homogeneous, is not known from direct evidence.
Butas with our domesticated animals, a cross-breed can certainly
be fixed and made uniform by careful selection® in the course of
a few gencrations, we may infer that the free intercrossing of &

‘heterogeneous mixture during a long descent would supply the
place of selection, and overcome any mndmy to reversion; so
that the crossed race would ultimately beco
though it might not partake in an equal degms ol the charasiers
of the two parent-races.

Of all the differences between the races of man, the colour of
the skin is the most conspicuous and one of the bestmarked. It
was formerly thought that differences of this kind could be
accounted for by long exposure to different climates; but
Pallas first shewed that this is not tenable, and he has since been
followed by almost all anthropologists®® This view has been
rejocted chiefly because the distribution of the variously
coloured races, most of whom must have long inhabited their

» On Authroplogy, trusla- ¢ Palls ‘Act Aod: St Peters

tion “Anthopolog. Reviow, Jun.  burg, 1780, past w;
58, . 3 followed by Rudolphi, in his * Bey-
eAmuko{Bnrll Bengal trige zur Anthropologie, 1812,
mes, 134, A uull-nz  summary of ‘the gri
Ko Varistion of Asimals and by Godron, *De
Plants under Domestication,” vol. ii. lhpk.e, lSSB vol. ii. p. 246, &e.
P95
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present homes, does not coincide with corresponding differences
of climate, Some littlo weight may be given to such cases as
that of the Dutch families, Who, as we hear on excellent autho-
rity,® have not undergone the least change of colour after
residing for three centuries in South Africa. An argument on
the same side may likewise wn from the uniform appear-
S MV it of A worid o gipelen' ki Yow, thongh
8 umfority of the Inler las been momevhiat sxaggeratel®

very damp or & very dry atmosphero has beon supposed to bo
more o Tnfueniial in modifying the colour of tho skin than mero
Teat; but as D'Orbigny in South America, and Livingstone in
Africa, arrived at diametrically opposite conclusions with respect
to dampness and dryness, any conclusion on this head must be
considered as very doubtful*

Various facts, which I have given elsewhere, provo that the
colour of the skin and hair is sometimes correlated in a surpris-
ing manner with a complete immunity from the action of certain
vogetablo poisons, and from the atfacks of certain parasites.
Hence it occurred to me, that negroes and ofher dark races
might have acquired their dark tints by the darker individuals
escaping from the deadly influence of tho miasma of their
‘mative countries, during a long series of generations.

1 found that this same idea had long ago occurred
to Dr. Wells* It has long been known that negroes, and even
mulattoes, are almost completely exempt from the yellow-fever,
50 destructive in tropical America.”” They likewiso escape to &
largo extent the fatal intermittent fovers, that prevail along af
least 2600 miles of the shores of Africa, and which anmually
‘cause one-fifth of the white settlers to die, and another fifth to
return home invalided® This immunity in the negro seems to
bo partly inherent, depending on some unknown peculiarity of
constitution, and partly the result of acclimatisation. Pouchet®

# Sir Andrew Smith, as quoted
by Knox, ¢Races of Man’ 1850, p.
473,

# See Do Quatrefiges on_this
h-d, {Berus des Cours Scenti

;-z
searches in S. Africa, 1857, pp.
us,ann D Orbigny, s quoted by
De PEspes;’ vol. ii. p.

S

 Seo o paper read before the
Soc. in 181, and published
Essays in 1818. I have given
an account of Dr. Wells' views in

I3

the Histarea Skath (271 fo 7
“Ori e
of onlour corrluied with csmeite:
tioma peealiarites are given in my
under Do-
ical n.‘ 5.

" See, e tnstunce, Nott sad
Gliddon, “Types of Mankind,’ p. 5.

# Major Tulloch, in a paper read
before_the Statistical Society, April
20th, 1840, and given in the ¢ Athe.
neum,’ 1840, p. 858,

® (The Plurality of the Human
Race” (translat.), 1864, p. 60.

mm

o
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states that the negro regiments recruited near the Soudan, and
borrawed. from the Vieeroy of Eeyps B oo
the yellow-fever almost equally with the negroes origin-

i bmnsht from various parts of Africa and accustomed to the
slimaie o t West Indies. That acclimatisation plays o part,
wnbythnmmyummwhmhnegxwluvehemmelome—
what linhia to mpmx fovers, after having resided for somo time
in a colder climate.® Thenaturo of the climate under which the
white races have Inng resided, likewise has some influence on
thom; for duing tho feartul apidemi of yollowfovee in
Demerara  during 1837, Dt Bisiz found that tho deaturato of the
immi ional to the latitude of the country
whence ('.hey T s, o s e e s immunity, o fr a3
it is the result of acclimatisation, implies

ious length of time; for the aborigines o(mpm A
Who have resided there from time immemorial, are not exempt
from yellow fover; and the Rey. . B. Tristram states, that
there are districts in Northern Africa which the native inhabit-
ants are compelled annually to leave, though the negroes can
remain with safety.

That the immunity of the negro is in any degree correlated
with the colour of his skin is & mero conjecturo: it may be
correlated with some difference in his blood, nervous system, or
other tissues. Nevertheless, from thefacts above alluded o, and
from some connection apparently existing between complezion
aud a tendeney to consumption, tho conjoturo seomed. to

ot i ‘with but litlo
suceess,” to umemm how far it holds good. The late Dr.

“ Quats n&x«,'l}‘mh\hlﬁpﬁu 412 some Limited degrse o
Humaine,” 1861, p. 205. Wait between the colour of t
¢Introduct. to Anthxwpnlagy, lnnl-
lab vol i 1863 p 134 Living-

me analogous R

f relation

“ Namely, whether there is any re-

ravel
i In the spring of 1862 1 ob-
from the Director-

Goner o o Bt department
of the Army, o transmit to the
various regiments

ign service a blank table,
itk (hnhibeing. sypouded v
ave received no re-

-marked

been ith
& Gur dormastl mmkeal ot s.relation

 imtpan g o oty dermal.
“ appendages and the constitution ;
a1t bing motorioas that there

“lation in Europeans botween the
“ calour of their hair, and their
« liability to the diseases of tropieal
“ countries. If the surgeons of the
“ several regiments, when stationed

=

 would be so good as first to count,

are draw
s ight-mioured hain and
x dodbitul Ustag

-

“ hyt by {he same medical gentlen
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Daniell, who had long lived on the West Coast of Africa, told me
that he did not believe in any such relation. He was himself
unusually fair, and had withstood tho climate in a wonderful
manner. When he first arrived as a boy on the coast, an old and
experienced negro chief predicted from his appearance that this
would prove the case. Dr. Nicholson, of Antigua, after having
attanded to this sabject, writeato ine that; e doas ot tink that,
dark-eoloured Europeans escape the gellow-fever more than
those that are light-coloured. Mr. J. M. Harris altogether
denies that Europeans with dark hair wlf.hsmnd ahot climate
etter than other men : on the contrary, experience has taught
him in making a selection of men for service on the coast of
Aftica, to choose those with red hair® As far, therefore, as
these slight indications go, there seems no foundation for the
hypothesis, that blackness has resulted from the darker and
darker individuals having survived better during long exposure
to fover-generating miasma.

Dr. Sharpe remarks,® that a tropical sun, which burns and
Wlisters & white skin, does not injure  black one at all; and, as
Tie adds, this is not due to habit in the individual, for children
only six or eight months old are often carried about naked, and
aro not affected. I have been assured by @ medical man, that
some years ago during each summer, but not during the winter,
his hands o marked with light brown patches, like,

* men, of all the men who suffered
“ from malarious and yellow fevers,
“aor from dysentery, it would soon
“ be apparent, after some thousan
“ cases had been tabulated, whether
“ there exists any relation between
“the colour of the hair and consti-
“ tutional liability to tropical dis-
“ gases. Perhaps no such relation
“would be discovered, but the in-
“ vestigation is well worth making.
“In case any positive result were
“ obtained, it might be of some
 practical use i seleting men for
service. Theoreti-
:ﬁym result would be of high

“ of generations.”

e % Anthropological Review,’ Jan,
1866, P xxi, Dx ‘Sharpe also uys,
wit
cial Cmuun, 1573, P na), tht
“ it has been noticed by some medi-
“ cal officers that Europeans with
«light hair and florid complexions
« suffer less from diseases of tropical
 countries than persons with dark
“hair and sallow complexions;
“and, so far as 1 know, there ap-

Temar!
Mr. Hedile, of Sierra Leone  who
“has had more clerks killed under

period
“hailthy tropiesl Slimate, might
"::'B ‘become dlrk—mlnm'ed by
“ the better preservation of

“luired or dark-complex
“ dividuals during o long sncossson

de,
i . 52, holds o dirctly
opposite view, as Jurts
= xn ' Special Creation,” 1873,
P 119

o2
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although larger than freckles, and that these patches were never
affected by sun-burning, whilst the white parts of his skin
have on several occasions been much inflamed and blistered.
Wik e iy dinle Ghers % Wi Riogu ational dioence
in liability to the action of the sun between thoso parts of the
skin clothed with white hair and other parts® Whether the
saving of the slin from being thus burnt is of snﬁcx.ent impor-
tanee to account for a dark tint having been gradually acquired
by man throngh natural selection, I am unable to j dgu It
be 50, we should have to assume that the natives of tropical
America_have lived there for a much shorter timo than the
negroes in Africa, or the Papuans in the southern parts of the
Malay archipelago, just as lhe lighter-coloured Hindoos have
resided in India for  shorter time than the darker aborigines of
the central and southern parts of the

Although with our present knowledge we cannot account for
the differences of colour in the races of man, through any
advantage thus gained, or from the direct action of climate; yet
we must not quito ignore the latter agency, for there is good
reason to believe that some inherited effect is thus

We have seen in the second chapter that the conditions of life
affeet the development of the bodily frame in a direct manner,
and that tho effects are transmitted. Thus, as is generally
admitted, the European settlers in the United States undergo 1
slight but rapid change of Their
bodies and limbs become clongated; and I hear from Col.
Bernys that during the lato war in the United States, good
evidence was afforded of this fact by the ridiculous appearance
presented by the German regiments, when dressed in ready-made
clothes manufactured for the American market, and which were
much too long for tho men in every way. Thero is, also, a con-
siderable body of evidence shewing ki the Southern States
the house-slaves of the third generation present a markedly
different appearance from the ﬂeld-ahves."

# « Variation of Animals and
Plants under Domestication,’ vol. ii.

Pp. 336, 337.
% See, for instance, Quatrefay

iges
(¢ Revue’ des Cours Scientifiques,’
Ork.10, 1868 . 784) on the oficts
residence ia and Arabis,

L mxognu cases.
Rolle (“Dor Mensch, seine Abstam.

Reserchs.
B, 253 Quirstiges (Onitd
mung, &, 1885, s 09) states, on Dispien Hamaine,” 1861, p. 128)
the aithority of Khanikof, that the has collcted much evidence on thid
greater number of German head.
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If, however, we look to the races of man as distributed over
the world, we must infer that their characteristic differences can-
0t be accounted for by the direct action of different conditions
of life, even after exposure to them for an enormous period of
time. The Esquimaux live exclusively on animal food ; they are
clothed in thick fur, and are exposed to intense cold and to
prolonged darkness; yet they do not differ in any extremo
degree from the inhabitants of Southern China, who live entirely
on vegetable food, and are exposed almost naked to a hot, glaring
climate. The unclothed Fuegians live on the marine produc-
tions of their inhospitable shores; the Botocudos of Brazil
wander about the hot forests of the interior and live chiefly on
vegetable productions; yet these tribes resemble each other so
closely that the Fuegians on board the  Beagle * were mistaken
by somo Brazilians for Botocudos. The Botocudos again, as
well as the other inhabitants of tropical America, are wholly
different from the Negroes who inhabit the opposite shores of
the Atlantic, are exposed to a nearly similar climate, and follow
nearly tho same habits of life.

Nor can the differences between the races of man be accounted
for by the inherited effects of the increased or decreased use of
parts, except to a quite insignificant degree. Men who habitu-
ally live in canoes, may have their legs somewhat stunted;
those who inhabit lofty regions may have their chests enlarged ;
and those who constantly use certain sense-organs may have the
cavities in which they are lodged somewhat increased in size, and
their features consequently a little modified. With civilised
nations, the reduced size of the jaws from lessened use—the
Tabitual play of different muscles serving to express different
emotions—and the increased size of the brain from greater
intellectual activity, have together produced a considerable
effoct on their general appearance when compared with
savages® Increased bodily stature, without any corresponding
increase in the size of the brain, may (judging from the pre-
viously adduced case of rabbits), have given to some races an
elongated skull of he dolichocephalic type.

Lastly, the little-understood principle of correlated develop-
ment has sometimes come into action, as in the case of great
muscular development and strongly projecting supra-orbital
zidges. The colour of the skin and hair are plainly correlated, as
s the texture of the hair with its colour in the Mandans of
North America.”® The colour also of the skin, and the odonr

€ See Prof, Schaafhausen, trans- % Mr. Catlin states (N, Ameri-
lat. in ¢ Anthropological Review,’ can Indians,’ 3rd edit. 1842, vol. I,
1868, p. 429, p. 49) that in the whole tribe of
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emitted Dy it, are likewise in some manner connected. With the
Dreeds of sheep the number of hairs withina given spaco and the
number of the excretory pores are relsted® If we may judge

the analogy of our domesticated animals, many modifica-
tions of structure in man probably come under this principle of
correlated development.

Wo have now scen that the external characteristic differences
between the races of man cannot be accounted for in a satisfac-
tory manner by the direct action of the conditions of life, nor by
the effects of the continued use of parts, mor through the
principle of correlation. We are therefore led to inquire
whether slight individual differences, to which man is emi-
nently liable, may not havo been prescrved and augmented
during a long series of generations through natural selection.
But here we are at once met by the objection that beneficial
variations alone can bo thus preserved; and as far s wo are
enabled to judge, although always liable to err on this head, none
of the differences between the races of man are of any direct or
special service to him. The intellectual and moral or social
facultios must of course be excepted from this remark. The great
variability of all tho external differences between the races of man,
likewise indicates that they cannot bo of much importance; for
if important, they would long ago have been either fixed and
preserved, or eliminated. In this respect man resembles those
forms, called by naturalists protean or polymorphic, which have
remained extremely variable, owing, as it seems, to such varia-
tions being of an indifferent nature, and to their having thus
escaped the action of natural selection.

"We have thus far been baffled in all our attempts to account
for the differences between the races of man; but there remains
one important agency, namely Sexual Selection, which appears to
have acted powerfully on man, as on many other animals. I do
not intend to assert that sexual selection will account for all the
differences between the races, An unexplained residuum is left,
about which we can only say, in our ignorance, that as indi
duals aro continually born with, for instance, heads a little
rounder or narrower, and with noses a littlo longer or shorter,
such slight differences might become fixed and uniform, if the
the Mandans, nhnt in ten or
twelve of the bnl, of all ages * On odour nk' the skin,
and both sexes, hAva hﬂght silvery  Godron, ¢ Sm' PEs)
grey hair, which is i 17. On the pores in the lk.ln,
Now thh hnr ‘coarse lnd Dr. Wilel

of a hnm. mane, Landwirth. theehmk, IBGB,L‘I.
whxln \bn hlr of other colours is
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unknown agencies which induced them wero to act in a more
constant manner, aided by long-continued intercrossing. Such
variations come under the provisional class, alluded to in our
socond chapter, which for the want of a befter term are often
called spontancous. Nor do I pretend that the effects of sexual
selection can be indicated with scientific precision; but it canbo
shewn that it would be an inexplicablo fact if man had not been
modifed by this agency, which appears to havo ated powefally
on innumerable animals. It can further be shewn that the
e ol man, as in colour, hairiness,
form of features, &c., are of a kind which might have been
expected to come under the influence of sexual selection. Butin
order to treat this subject properly, T have found it necessary to
pass the whole animal kingdom in review. I have therefore
devoted to it the Second Part of this work. At the close T shall
return to man, and, after attempting to shew how far he has
“been modified through sexual selection, will give a brief summary
of the chapters in this First Part.

Note ON THE RESEMBLANCES AND DIFFERENCES IN THE STRUCTURE
AND THE DEVELOPMENT OF THE BRAIN IN MAN AND Arps. By
Proressor HUxLey, F.R.S.
“The controversy respecting the nature and the extent of the differ-
e In the -tmc ture of v.h brain in man and the apes, which arose
yet come to an end, though the subject
atter of 3, dn,pm is, at presen, totally difforent from what. It as
formerly. It was originally asserted and re-asserted, with singular
pertinacity, that the brain of il the apes, oven the highety dm.-n from
that of nian, in the absence of such conspicuous structures as the
or lohis of the acrebral hemispheres, with he posterior comu of
i lateral venizicle and i hppocampuis minor, cuntained in thoss
Tobes, which are so obvious in
Bu« the truth {hat the threo struotures in questin aro ag well deve-
‘as in human brains, or even better; and that it is character-
1B ol rimates i we cxcludo the Lesurs) fo have theso parta
we!l developed, stands at present on as secure a basis as any propo-ition
n comparative snatomy.  Morcover, it is mh.mtmd by every ane of the
series of anatomists who, of late years, have ial attention to
the l!'mugement of the complicated sulei and gyu wi u.h appear upon
surfuce of the cerebral hemispheres in man and the higher apes,

E‘

gpiion. Some yoars sinoe, Professor Bischoff published a memoir ™ on
o cerebral ccuvolutions of man, end apes; and ss. the purpose of
my learned collclgue was certainly not to diminish

the value of the

des Menschen ;’
u-y.mem. Ak-dcmu, B, x, 1868.

der K.
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differences between apes acdl i By iz gad someliss
citation from him.

That tho apes, od cpeoially tho orung,chimprnzes ol
“ come very close their organisation, much nearer than toany
* other i, 158 w-:ll hwwn fact, disputed by nobody. Looking at

“ would ever have disputed the view of Linnwus, that man should be
) hm,meml pecics, at the head of
ﬂoch shaw,in all thmrurglnl,wdmmlﬂmey,thnt t.he

man,
U Imporiant diffeonces which.they prosont, dume very closa 8 o
4 moLher Q. . p. 101).

he then, no dispute as
h.mms,mweem.he aposbruinand man's; nor any as o tho won-
derfully closo similarity between the chimpanzee, orung ot
gren tho datal o the amangement of the gyi and slef of thecerobrl
hemispheres.  Nor, turning to the differences between the brains ot
the highest apes T man, is thero any serious question as tc
iho ature and extent of these difirences, I yadmitted that thoman's

the orang and chimpanzee ; that his frontal lobes are less excavated by

ho upward, protrusion of tho roaf o tho orbits; that his gy and suli

are, as a rule, less symmetrically disposed, and present a ﬁe‘ umber

of dovondary plications.  And 1 is admitied that, 4 & Fuje, in man, the

temporo-ocaipital or cxtornal perpendicalar” fisure, which is ustally
‘mar)

e L ape's Ta respest to the
external oular fissure of nhnlel,mthshnmmklm,[nr
instance, Professor Turner remarks:"

o I somo ‘3.""'"\," appears simply 15 an {ndentation of tho margn of

mnmmt kit g e ‘hemisphere of a female
 brain pass moro than two inches ol Wmhmm.pmm
o S e K FeRael
2 lown: as far as the lower me of the
i e ition of this fissur

“in tlmm.l]nn:zof ‘human brains, as compared with its remarkable dis-
“ brain man, is owing to the presence, in
* the former, of certain ‘well marked, convolutions

- "
“ which bridge it averand connect the parietal with 4
4 Tho closer tho fst of theso brding gye s o the longiadion)
external p ipital fissuro.” (L. e. p. 12.)
e hilfesdin o 1ho oxtacal ‘pwpemgioiar fissure. of Gratiolet,
therefore, is not constant character of the human brain. On the other
hand, it ull dovelopment is ot o ‘Constant. charucter of the higher
ape's brain. T, i the chimpanace, tho moro o les cxtensivecbliter-
tion of
one side or the Dtﬁr:,hu been noted over and over again byProf

1 onylations of the Human Cersbrum Toporaphiclly Conidered,
1866, p. 1
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Ralleston, , 0. Brven and Profosor Tumor, | At the

conclusion of &  spesial pape on his st e ltir v
#iThedhr the brsin of  chimpunzee o, descatbod,

ich Grati
“ m. il sheenco of ma first connecting convolution and the
features in the
« bnlnoﬁ.hhmml.mbynomeumumvmﬂ pplicable. In only one
s specimen did tho brain, in o partioulars, Bllow the law ‘which
“ Gratiolet

T am inclined o think that it has existed in one hemi-
l“;gaxe,nllmnt,mnm]mtycfmehmnldmlmlmn\whmhluve, up
1o ths time, béen Sgured or escribed. - Tho superfcal positon of the

secand bridging convolution s evidenily le!mh ndhasas yer,
I believe, only been seen in the brain (

“ cation. The
 two hemispherce, which provious ohmeu ey elrred £0 in their

is " (pp. 8, 9.)

Eren wero tho preseno of the temporo-oceipital, or Gxfernal’pe
ndicular, sulcus & mark of distinction between. tha higher apes and
uan, the value of such a distinctive character would be rendered very
‘dowbtful by the stracturs of the brata 1n the Plaiyrhing apes Tn Tt
il the temporo-ccpial i ono of tho mst constat of sule i
the Catarhine, or Old World, apes, it is nsververy strongly developed

bsent in the smalle hin

in_the New World apes; x i
Fadicacutary in Biheols ' and more o less oblieratod by budging
convolutions in Ateles,
aracter which is thus variable within the limits of a si

«can have no great taxonomic vs

Tbis further catublished, that the degroe of asymmetry of the convolu:
tion of tho tvo sides in tho human brain g ebjec to much individual
variation ; and ﬂn vx luals.
been examin

E
gg

mplexi
mo notable. Thisis patiularly tho caso in tho
e chimpanzee figured by M. Broea. (‘L
du nnutu,’y 165.&5 11.)
As:.\n as respects the ueulwn of absoluto size, i s established that
the differenco ctyoen d the smallest healthy hum
is greater than dlﬁmnee between the smallest healthy

s bain

er, there is one circumstanco rang's and chim-

Patsees hexlns rencmbio man's, but in which umy difier foom the lower

and that is the presence of two corpora candicantia—he

haviog but one,

I view of theso fcls T do not Lesitato in this year 1874, to repent
and insist upon the proposiion which L 18634

Hruoture.goes, therefore, it is ol that man

# Notes more especially on the ™ Flower ‘On the Anatomy of

kugxn; convolutions in the Brain  Pithccia Monachus, ¢ Proceedings of
 Proceedings of  the Zoologieal Socety, 1662.
B penl ety of Edmbusgh,  F +Mea's Place n Nature, p 103,
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“that and that of a Lemur.”

In mwpumwmﬂum Xeerned, Profusor Bischoff does not
deny the second part of this statement, bui he first makes the irrelevant
e fo e sl ¢ e Lostaail e i Toens
arevory iffrnt . nd secondly goce t, « If we succes-
:sivoly compareiho bra ofu i with hat of an orangs tho b of

“ this with that of & chimpanzeo; of this with that of a gorila, aud so
Hy
S e oy bie e Al aacoein

“ greater, or even as great a, breal in ofdovelopment of the
“ convolutions, as we find between the brain of & man and that of
"ornngnr

panzee.”
To which I reply, firstly, that whether this -mmi

o fale, it bas nouung whataver o do with th ,_E:"
in Nature; which rofers duvn.lnpnwmol e
-mw rofessor
Sl had take:the teonkl 1o refemp oot tho work e cnnoue-,

in fact, bo would have found tho following passago: “ And it is &
semarkablo,ciroumetanco that thoagh, 0o far as our presont know-
extonds, thero s one true structural broak n ho srics of orts
“a( imian brains, this histus does not lio between man and th
een the lower and the lowest Simias, or in

“other wmdvf'utm the Od and New Workdapes und monkeys aud
“the Lemurs. Every Lemur which has yet been examined, in fact,
“ has its cerebellum partially visiblo from above; and its posmnur lobe;

ippocampus

“osa ‘adimentary. . Every marmoset, American monkey, Old World
‘monkey, baboon, or manike ape, on 'the contrary, has is cerebellum

“ entirely hidden, posteriorly, by the cerebral lobes, and possesses o

“Jargo posterior corau with & well-dovel hippocainpus minor
This statement was a striotly acourate account of what was known

whenic-umm; and it docs not appear to me to be more than

7 the wibenquent dscorery of the relatively

N

ono
ins, in_tho slightest degree, approach those of the Lemurs.
if, insand of putting Hopale ‘out of s natural place as Professor
off most unaccountably does, wo write the series of animals
Aot 4t ' Rl Homo, Pitieoss, Troglodytet
‘ynocephalus, acacus,
Calltii, Hapale, Lawur, Stevops, st ey e
great break in this series lies between Hapale aud Lemur, and that
this brea s considorably grester tan tiat between any ather two
terms of that Professor Bischoff ignores the fact that long
before ho mmhm:lut Tad suggested the separation of the Lemurs
from tho other on tho very ground of tho differenco in their
‘bral characters ; and that Professor Flower had made the followin:
ob-un‘nhm.u I the oourso o his doscription of the brain of the Javan

7 ¢Transactions of the Zeological Society,’ vol. v, 1862.
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“And it is especially remarkablo that, in the developnwnb of the

s ior Lol ero is

10 appro:

oximation to the Lemurine, short

 Remisphared, brnin, in those. onkeys which are oommonly supposed
SN e hmlly in other respects, viz., the lower members of

* the Platyrhin

‘o iz sp tho stzuchure of tho adult bain fs conoerned, then, the very
sopiidéssblo sdiitions 1o ous knowladge, which huvs boan mads by th
s0 many investigators, during tho pea ten yours, ully
‘which T made But it has been

Justity the mwmm

t, admitting the similarity Totvem che adult bmn- of man md

SE5hit Fapmacntal d
one would be more

such fundamental differences of development really exist.
On the sonirary, there 15 o fundamental agrec.

that they do exist.

cless, in reality, widely
n

ready than I to admit the force of this ] :f

ut I den;

ment in the development of the brain 10 men and s

Gratiolet originated the

difference in the development of the brais

statement that

thero is o fundamental
ns of apes and that of man—

consisting in this; that, in tl.\e apes, the et Wl St e e

appearance aro situated on
spheres, wi

frontal lobes."
ral statement s based

" whxle'.hnseofl.h

ho posterior region of the cerebral hemi-
e s et e il st oo Tiss on tas

o observations, tho ong of

a
%0 5o boto. 5 Which the posterior mess “ well

rontal lobes were hmfly" ted "7
), and the other of & human feotus st the 22nd Yor 2axd week

o{ ute: rogestation, in which Gratiolet notes that the insula was un-
mumx,‘m that novertheless * des incisures sment le lobe anterieur,
“une scissure peu profoade indique In séparation du lobe occipital, tres-

% 6 Chez tous les singes, les plis
% postérieurs se développent los pre-
“miers; los plis antérieurs se
4 développent. plus tard, aussi la
“ vertdbre oceipitale et la pariétals

“sont-clles relativement tris-grandes
“ chez le fat; omme présente
“uno exception remarquable quant
3 Vépoque de Tapparition des plis
& froptaus, qui sont les

liste’ e 'lo dveioppement
"g(.wéml du lobe frontal, envisagé
“geulement par rapport 3 son
it les mmes lois que dans

Gratiolet, *Mémoire
cérébraux de 'Homme
& dee Primates; 5. 99, Tab. v

e ratoters warts are (1
IR Yagit
plis cérébraux postérieurs sont
“bien développés, tandis que les
« plis du lobe tmnul  soot 3 peine
- ‘however

1>' iv. fig. 3), 634" the Hsvareof

Ralando, and ono of the foatal

let” QMém.
pologie de Paris,’ 1868, page 52.),
writes thus : * Gratiolet a eu eatre
«los mains le cerveau d'un fiotus de
“ Gibbon, singe éminemment su-
« périeur, et tellement rapproché de
“ Yorang, que des naturalistes trds-

o cerveau
“ fintus de Gibbon que Gratiolet a
“vu les circonvolutions du lobe
« poro-sphénoidal _ déj dmzmm
wBoraqul wesistent pas encors
i qur I o frontal, P it dono
“bien autorisé & dire que, ches
“ Phomme les circonvolutions appa-
“ raissent d'a en w, tandis que chez
“les singes elles se développent
“dwena”
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& rélut, dnillours dis cotte dpogue. Lo resto o I surace cérébrale

hxuvhwlo(ﬂmhdnmnvmlnl’hhllﬁp.lﬂ&dtha
'nlkdbd,lhninghnppt,hhnl

spheres, but not the inner view. nuwnrthynlnmethﬂhaﬁ;nm
by 1o means bears out Gratiolet's inasmuch s the
(anterotemporal) on the half of the face of the hemis; .h
moro marked than any mnguuxumminm o bl

Since Gmxoleu time, owerer, tho dam:‘pmnc of tho gy an
sulei of the brain has becn mads tho it
by Scbmidt, Bischoff, s paricuacly by Ecker,» whose
'urkxlnntnnlytha e e e e

“The final rsull of theie inquiries may bo summed up s fllows —

1. In the humMm,Gmﬂm Sesur s formed i th coure of
the third month of werogest ‘this, ond 1 he fourth Taa
et it the excs o

the th and
of the sylvian depression), aud they projoct backwards far

clled, begin fo appeat ia, tho interval
mmn o St bty e ke
atal e bt Eker i crsul topoint out thaty ot nly th tme, bt
e udnr, of their appearance is subjoct to considerablo
variation.” Tn no ease, however, are either the frontal or tho ﬁ:mpnm.l
sulei the earliest,
The first which appears, in fact, lics on thoianes fac o the hemi.

L';mt face in. hu foctus, overlooked it), and is either the internal perpen-
), or the calcarine suleus, theso two being close
ly running into one another. As @ rule tho
two.

'mﬁn;:h.uuuﬁuymwmud,inp tome that the order
o“ha.munlhuldmdﬁyﬂinmh uman brain is in
perfect y with the general doetrino of evolution, and with the
2 s ber di typacha hnondnung 1 +Zu Batwickalungs Gschiche
der Furchen ..i"’%‘;‘;.a...‘._ p und Windungen der
- des. “‘ i im Foetus
Afia MArchiv - dos Mesichen? “Archi i Anthre-
fﬂr An'-hmpv!wk, m., 1868, pologie,” iii.,
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view that man has been evolved from some ape-like form ; though thero
R e i m ‘many respects, different, from
uny member of the Primates now livh
on Buer taught us, hulf a mmy o, that, n tho oourso of their
at first,
groups fo ik thay bolong, and, by e e
them within the limits of their family, genus, and species; and he
provod, st the samo time, that 0 dovelopmertal, stage of a Ligher
animal is precisely similar to the adult condition of any lower animal,
It is quite correct to say that a frog passes through the condition of a
fsh, inasmuch us at on period of 1ts life th tadpole has all the cha-
rockers of & fish, and, if 1t wont o farther, would have 0 be grouped
among fishes. But it is equally true that  tadpole s very different
from any known
Tn like manner, the brain of o human fotus, ot the Afth month, may
correctly bo suid o be, not enly tho biuin of an ape, but that of an

a
great posmmrlobsw and wvlh 5: nul lei hut the :ylmn nmi the
caloarine,  prosent tho “characteristics found ornly in the group of the
Arctopithecine Primates. But it is equally true, as Gratiolet remarks,
hat,In s widely open, sylvian fssure, t d{fers from the bratn of any
actusl marmoset. No doubt it would be mauch more similr o the brain
of an advanced feetus of & marmoset. But we know nothing wbatevux
of the derelopment of the Drain in the marmosets.
poper, the only observation with which [ am soquaiated s duo o
utsch, who found in the brain of a fotal Cebus Apella, ia addition to
the sylvian fissure and the deep calcarine fissure, only a very shallow
‘snterotemporal fissure (scissure araliél of Gratiolet.)
Bow ths fae, taken together with the iroumaéanoo that tho antero-
is present in such Platyrhini as the Saimiri, which
preseat more traces of sulci on tho enterior half of o Exbecion of the
cerebral hemispheres, or none at all, undoubtedly,
affords fair evidence in favour of Gratiolet's hypnﬂ.\anu. ‘tha the
ior sulci appear before the enterior, in the brains of the
tyrhini. But, it by no means follows, that the rule which may hold
oo for the Platyrhini extends to the Catarkini. We have 1o in-
formation whatever respecting the developmmt of tho brain in the
nomorpha; and, as regards the Ay Dglm, nothing but the
ackount Of the brain of the G;hhan, nenr birt, already referred to.
At the present moment, thers s oé low of evidence to show
mu the -u.l fa olnmpnnna’l, or oungs, brain do not appear in

Gntmlct opclu ns his preface with tho aphorism. Il est dangereux
dans les s do coneluro irop vite.” I fear he must havo for:
e this soud maxim by the fiso ho had reached the discussion, of
e difteroncos etwcen men, and spos i the bady of bis work. N
, the thor of one of the
0 the just nndershn\img of tho, ‘mammalian, brain which has ever been
‘made, would have been the first to admit _the insufliciency of his data
B e b0 ooty by the wdyanan of 1 jaquiry. The misfrtuno is
that his conolusions have been employed by persons incompetent to
Sppreciate ther foundation, s argmenia in Iriour of checuramtim.

% For example, M. Abbé Lecomte  winisme et I'origine de I’Homme.
in his terrible pamphlet ‘Le Dar- 1875,
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Bat it is important to remark that, wheher Gratolt was right ot

wrong in his hypothesis respecting the elative order of ay

dmlxam ral and frontal sulci, hﬂm;hgmu
or frontal sulei, , the fiotal brain of ‘man ts

hafucters which aro found only i
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SEXUAL SELECTION.
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CHAPTER VIIL
PRINCIPLES OF SEXUAL SELECTION.

Scoondary sexual characters—Sexual selection—Manner of action—Ex-
cess of males—Polygamy—The male alone generally modified through
R he i el ‘ariability of the male—
mm exerted by the female—Sexual c?n;p‘::md with mturul ulmlmn

riods of
of th- year, iy by sex—Ralations bétwaeti the several fof fcvrml
of inheritan wses why one sex and the young are not modified
througly sexual selection—Supplement on the proportional numbers of
the two sexes throughout the animal kingdom—The proportion of the

sexes in relation to natural selection,
Wirn animals which havo their sexcs separated, the males
the females in

and these aro the primary sexual characters. But the sexes
often differ in what Hunter has called secondary sexual charac-
tars, which are not directly connected with the act of reprodic-
tion; for instance, the male possesses certain organs of sense or
B ot vl the fasla quite destitute, or has them
more_ highly-developed, in order that ho may readily find or
reach her; or again the male has special organs of prehension for
holding her securely. These latter organs,of infinitely diversified
kinds, graduate into those which are commonly ranked as
primary, and in some cases can hardly be distinguished from
them; we see instances of this in the complex appendages at tho
apex of the abdomen in malo insects. Unless indecd wo confine
term “primary” to the reproductive glands, it is scarcely
possible to decide which ought to be called primary and which

secondary.
The female often differs from the male in having organs for the
nourishment or protection of her young, such as the mammary
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glands of mammals, and the abdominal sacks of tho marstpials.
In some fow cases also the male possesses similar organs, which
are wanting in the fomale, such as the receptacles for tho
ova in certain malo fishes, and thoso temporarily developed in
certain malo frogs. The fomales of most bees are provided with
a special apparatus for collecting and carrying pollen, and their
ovipositor is modified nto a sting for the defence of the larvas
and the community. Many similar cases could be given, but
they do not here concern us. Thero are, however, other sexual
differences quite unconnected with the primary reproductive
organs, and it with is theso that we aro more especially
—such as the greater size, strength, and pugnacity of the male,
his weapons of offence or means of defence against rivals, his
gaudy colouring and various ornaments, his power of song, and
other such
Besides the primary and secondary sexual differences, such as
tho foregoing, tho males and fenales of some animal differ
olsted 4o diflrent habits of e, and ot at all or

icide and Tabanidw) are Lok suckers,
whilst tho males, living on flowers, have mouths destitute of
‘mandibles.! The males of certain moths and of some crustaceans
(e.9. Tanais) have imperfect, closed mouths, and cannot feed.
The complemental males of certain Cirripedes live like epiphytic
plants cither on tho female or the hermaphrodite form, and are
destituto of a mouth and of prehensile limbs. In these cases it is
the male which has been modified, and has lost certain important
organs, which the females possess. In other cases it is the female
which has lost such parts; for instance, the female glow-worm is
destitute of wings, as also are many female moths, some of whicl
never leave their cocoons. Many female parasitic crustaceans
have lost their natatory legs. In some weevil-beetles (Curcu-
lionidze) there is  great difference between the male and female
in the length of tho rostrum or snout;;? but the meaning of this
and of many analogous differences, is not at all understood.
Differences of structure between the two sexes in relation to
different habits of lifo aro generally confined to the lower
animals; but with some few birds the beak of the male differs
from that of tho female. In the Huia of New Zealand the
difference is wonderfully great, and we hear from Dr. Buller?

‘Westwood, ‘Modern Class. of ?n p-m. ¢ Introdue-
Insects,’ vol. ii. 1840, p. 541, l‘ar '.lnn to Entomology,’ vol. iii. 1826,
o

{ioned below, I am indebted to Frits *'% tBinds of New Zealondy’ 1873,
Miller, P66,
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that the male uses his strong beak in chiselling the larvie of
insects out of decayed wood, whilst the female probes the softer
parts with her far longer, much curved and pliant beak: and
thus they mutually aid each other. In most cases, differences of
stru ween the sexes are more or less directly connected
with the propagation of tho species : thus a female, which has to
nourish a maultitude of ova, requires more food than tho male,
and Tequires special means for it. Amalé
animal, which lives for a very short time, might lose its organs
for procuring food through disuse, without detriment; but he
would retain his locomotive organs in a perfect state, so that
ho might reach the female. The female, on the other hand,
might safely lose her organs for flying, swimming, or walking,
if she gradually acquired habits which rendered such powers
useless.

We_are, however, hero concerned only with sexual selection.
This depends on the advantage which certain individuals have
over others of the same sex and species solely in respect of

reproduction. When, s in the cases above mentioned, the two
sexes differ in structure in relation to different habits of life,
they have no doubt been modified through natural selection, and
by inheritance limited to one and the same sex. So again the
primary sexual organs, and those for nourishing or protecting tho
‘young, come under the same influence; for those individuals which
nersted o nourishod ther offspring best, would leave, caeris
paribus, the greatest number to inherit their superiority ; whilst
those which generated or nourished their offspring badly, would

‘The males of many oceanic crustaceans, when adult, have their
logs and antenns modified in an oxlrnnrdumry ‘manner for the
prehension of the female; hence we may suspect that it is be-
cause these animals are washed about by the waves of the
‘open sea, that they require these organs in order to propagate
their kind, and if so, their development has been the result of
:.ﬂhryu natural sclection. Some animals axmaly Tow in
scale

mﬁeeofthstumm.lprtotthmbodm
r
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like a rasp, and with this they coil round and permanently hold
the females.*

When the two sexes follow exactly the same habits of life, and
the male has the sensory or locomotive organs more highly
developed than thoso of the female, it may be that the perfection
of these is indispensablo to the male for finding the female; but
in the vast majority of cases, they serve only to give one malo
an advantage over another, for with sufficient time, the less well-
endowed males would succeed in pairing with the females; and
judging from the structure of the female, they would be in all
other respects equally well adapted for their ordinary habits of
life. Since in such cases the males have acquired their present
structure, not from being better fitted to survive in the struggle
for existence, but from having gained an advantage over other
males, and from having transmitted this advantage to their male
offspting alone, sexual selection must here have come into action.
It was the importance of this distinction which led me to
designate this form of selection as Sexual Selection. S0 again,

organs

al of other
males, or when assaulted by them, these organs will have been
perfected through sexual selection, that is by the advantago
acquired by certain individuals over their rivals. But in most
cases of this kind it is impossible to distinguish between the
effects of natural and sexual selection. Wholo chapters could
be filled with details on the differences between the sexes in their
sensory, locomotive, and prehensile organs. As, however, these
structures aro not moro interesting than others ‘adapted for the

purposes of life I shall pass them over almost entirely,
giving only a few instances under each class.

Uy are many other structures and instincts which must
have been developed through sexual selection—such as the
weapons of offence and the means of defence of the males for
fighting with and driving away their rivals—their courage and
pngnmy—cbm various ornaments—their contrivances for pro-

4 M. Perrier_advances this case ~claspers of certain male animals
(‘Revue Scientifique,’ Feb. 1, 1873, could not have been developad
P. 865) as one fatal to the belief in _through the choice of the
sexual  selection, inasmuch as he Had I not met with this umM-L %
supposes that, T attributo al the  should not have thougat it possible
differences b the sexes to for any one to have read this chapter
Sk el T T s 4. Y0 ba" Seagtnd et Tl
naturalist, therefore, like so many tain that the choice of the female
other Frenchmen, has not taken the had anything to do with the develop-
trouble to unde: ment of the prehensile organs in the

ciples of sexual selection. An
Boglieh mafusalit insiste that the
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ducing vocal or instrumental music—and their glands for
cmitting odours, most of these latter structures serving only to
allure or excite the female. It is clear that theso characters are
the result of sexual and not of ordinary selection, since unarmed,
unornamented, or unattractive males would succeed equally well
in the battle for life and in leaving a numerous progeny, but for
the presence of better endowed males. We may infer that this
would be the case, becauso the females, which are unarmed and
unornamented, are able to survive and procreato their kind.
Secondary sexual characters of the kind just referred to, will be
fully discussed in the following chapters, as being in many
respects interesting, but especially as depending on the will,
choice, and rivalry of the individuals of either sex. When wo
behold two males fighting for the possession of the female, or
several malo birds displaying their gorgeous plumage, and per-
forming strange anties before an assembled body of females, we
cannot doubt that, though led by instinet, they know what they
are about, and consciously exert their mental and bodily powers.
Just as man can improve the breed of his game-cocks by the
selection of those birds which are victorious in the cockpit, so it
appears that the strongest and most vigorous males, or those
provided with the best weapons, have prevailed under nature,
and have lod to the improvement of the natural breed or spenies
Aslight degreo of variability leading to some advantage, how-
over slight, in reiterated deadly contests would suffice for the
ek of sexmal slection; and it s certain that secondary sexual
are eminently variable. Just as man can give beauty,

I s aiandara of tasin, o g auale poultry, or more
strictly can modify the beauty originally acquired by the parent

female birds in a state of nature, have by a long selection of the
‘more attractive males, added to their beauty or other attractive
qnhﬁu No doubt uus implies powers of discrimination and
on the part of the female which will at first appear
mnmsly improbable; but by the facts to be adduced here-
after, T hope to be able to shew that the females actually
have theso powers. When, however, it is said that the lower
animals have a sense of beauty, it must not be supposed that
such sense is comparable with that of a cultivated man, with his
multiform and complex associated ideas. A more just com-
parison would be between the taste for the beautiful in animals,
and that in the lowest savages, who admire and deck themselves
any brilliant, glittering, or curious object.
From our ignorance on several points, the precise iR in
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which sexual selection acts is somewhat uncertain. Neverthe-
less if those naturalists who alrcady believe in the mutability of
species, will read the following chapters, they will, I think, agreo
‘with me, that sexual selection has played an important part in
the history of the organic world. It is certain that amongst
almost all animals thero is n strugglo between the males for the
‘possession of the female, This fact s so notorious that it would
o superfluous to give instances, Hence the females have the
opportunity of selecting one out of several males, on the suppo-
sition that their mental capacity suffices for tho exertion of a
choice. In many cases special circumstances tend to make the
struggle between the males partioularly severe. Thus the males
of our migratory birds generally arrive at their places of breeding
before the females, so that many males are ready to contend for
each female. I am informed by Mr. Jenner Weir, that the bird-
catchers assert that this is invariably tho case with the nightin-
gale and blackeap, and with respect to the latter he can himself
confirm the statement.

r. Swaysland of Brighton has been in the habit, during the
Iast forty years, of catching our migratory birds on their ﬁm
arrival, and he has never known the females of any species to
arrive beforo their males. During ono spring he shot thirty-nine

snipes which arrive the first in this country, that the males como
before the females. And the like holds good with most of the
migratory birds of the United States.* The majority of tho male
salmon in our rivers, on coming up from tho sea, are ready to
breed before the females. So it appears to bo with frogs and
toads. Throughout the great class of insects the males almost
always aro th first to emergo from the pupal state 50 that they
generally abound for a time before any females can bo seen.
TThe cause of this differenco between the males and females in
their periods of arrival and maturity is sufficiently obvious.
Those males which annually first migrated into any country, or
which in the spring were first ready to breed, or were the most
eager, would leave tho largest number of offspring; and theso

i ) Alln, on the ‘Mammals rodite plants are dichogamous ; that
and Winter Birds of l'lnrldl" Bu.ll. is, their male and female organs are
Comp. ry Harvard Col mot ready at the same time, so that
3 ey cannot be self-fertilised. Now
Even with those plants in which in such flowers, the pollen is in
the sexes are separate, the male general matured before the stigma,
flowers are gemerally mature be- lhu ch r.hgn m exeepthnd cases
fore the female. As first shewn female organs are
by C. K. Sprengel; many hermaph-
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would tend to inherit similar instincts and constitutions. It
must be borne in mind that it would have been impossible to
change very materially the time of sexual maturity in the
females, without at the same time interfering with the period of
the production of the young—a period which must be determined
by the seasons of tho year. On the whole there can be no doubt
that with almost all animals, in which the sexes are separate,
there is a constantly recurrent strugglo between the males for
the possession of the females.

Our difficulty in regard to sexual selection lies in understand-
ing how it is that the males which conquer other males, or those
which prove the most attractive to the females, leave o greater
number of offspring to inherit their superiority than their
Deaten and less attractive rivals. Unless this result does follow,
the characters which givo to certain males an advantage over
others, could not be perfected and augmented throngh sexual
selection. When the sexes exist in exactly equal numbers, the
worst-endowed males will (except where polygamy prevails),
nltimately find females, and leave as many ofispring, as well
fitted for their general habits of life, as the best-endowed males.
From various facts and considerations, I formerly inferred that
with most animals, in which secondary sexual characters are
well developed, the males considerably exceeded the females in

number; but this is not by any means always true. If the
males were to the females as two to one, or as three to two, or
cven in a somewhat lower ratio, the whole affair woul
simple; for the better-armed or more attractive males would
leave the largest number of offspring. But after investigating,
as far as possible, the numerical proportion of the sexes, I do not
believe that any great inequality in number commonly exists.
In most cases sexual selection appears to have been effective in
the following manner.

Let us take any species, a bird for instance, and divide the
females inbabiting o district into two equal bodies, the onc
consisting of the more vigorous and b
and the other of the less vigorous and healthy. The former,
there can be little doubt, would be ready to breed in the spring
before the others ; and this is the opinion of Mr. Jenner Weir,
Who has carefully attended to the habits of birds during many

There can also be no doubt that the most vigorous,
best-nourished and earliest breeders would on an average
succeed in rearing the largest number of fine offspring.” The
males, as we have seen, are generally ready to breed before the

7 Here is excellent evidence on an experienced ornithologist. Mr.
the character of the offspring from J. A. Allen, in speaking (‘ Mammals
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fomales ; the strongest, and with some speeies the best armed of
the males, drive away the weaker; and the former would then
unite with the more vigorous and better-nourished females, be-
cause they are the first to breed Such vigorous pairs would
surely rear o larger number of offspring than the retarded
fomales, which would be compelled to unite with the conquered
and less powerful males, supposing the sexes to bo numerically
equal; and this is all that is wanted to add, in the course of
successive generations, to the size, strength and courage of the
‘males, or o improve their weapons.

But in very many cases the males which conquer their rivals,
do mot obtain possession of the females, independently of the
choice of the latter. The courtship of animals is by no means
s0 simple and short an affuir as might be thought. The
fomales are most excited by, or prefer pairing with, the more
ornamented males, or those which are the best songsters, or play
the best antics; but it is obviously probable that they would
at the same time profer the moro vigorous and lively males, aud
this has in some cases been confirmed by actual observation.
Thus the more vigorous females, which are the first to breed, wm
have the choice of many males ; and though they may not always
select the strongest or best avmed, they will select thoso which
are vigorous and well armed, and in other respects the most at-
tractive.  Both sexes, therefore, of such carly pairs would as above
explained, have an advantage over others in rearing offspring; an
this apparently has sufficed during a long course of generations
10 add not only to the strength and fighting powers of th males,
but likewiso to their various ornaments or other attractions.

In the converse and much rarer case of the males selecting
particular females, it is plain that thoso which were the most
vigorous and had conquered others, would have the freest
choice; and it is almost certain that they would select vigorous
as well as attractive females. Such pairs would have an advan-

to those female bees which are the
fim 00 emerge e he pupe nch
3 i

and Winter Birds of E. Florida,’
- 229) of the later broods, after the

tal destruction of the first,

son. Tn caseswhers severalbroads
 aro Teared each year, s a general
et isas oot sl broads
 seem in all respects the most per-
 fect and vigorous.”
* Hermann' Miller has come to
this same conclusion with Tespect

s remarkuble essay,
4 Amundunxden Darwin'schen Lehre
auf Bienen,’ ¢ Verh. d. V. Jabrg
xxix. p. 45,

* With respect to poultry, T have
received information, hereafter te
:e iven, to this effect. E}.‘nn with

jirds, such as pigeons, which pair
for life, the m:fe, as T h ‘m
Mr. Jenner Weir, will ftise
‘mate if he s injured or grows weak.
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tage in rearing offspring, more especially if the male had the
power to defend the female during the pairing-season as oceurs
with some of the higher animals, or aided her in providing for
the young. The same principles would apply if each sex pre-
forred and selected certain individuals of the opposite sex;
supposing that they selected not only the more attractive, but
likewiso the more vigorous individuals.

Numerical Proportion of the Tuwo Sexes—1 have remarked that
sexual selection would be a simple affair if tho males were con-
siderably more numerous than the females. Hence I was led to
investigate, as far as I could, the proportions between the two
sexes of us many animals as possible; but the materials are
scanty. I will here give only a brief abstract of the results,
retaining the details for a supplementary discussion, 50 as not
to_interfere with the course of my argument. Domesticated
animals alone afford the means of ascertaining the propor-
tional numbers at birth; but no records have been specially
kept for this purpose. By indirect means, however, I have
collected a considerable body of statisties, from which it appears
that with most of our domestic animals the sexes aro nearly
equal at birth. Thus 25,560 births of race-horses have been
recorded during twenty-one years, and the male births were
to the female births as 997 to 100. In greyhounds the in-
cquality is greater than with any other animal, for out of 678
births during twelve years, the male births were to the female
as 1101 to 100. It is, however, in some degreo doubtful
whether it is safo to infer that the proportion would be the same
wnder natural conditions as under domestication; for slight and
unknown differences in the conditions affect the proportion of
the sexes. Thus with mankind, the male births in England
aro as 104-5, in Russia as 1089, and with the Jews of Livonia as
120, to 100 feralo biths, But T shall recur to hiscurious poiat

£ male births in the to this chapter. At
s C&pe of Good Hope, however, male children of European
extraction have been born during several years in the proportion
of between 90 md 99 to 100 female children.

For our present purpose we are concerned with the proportion
of the sexes, not only at birth, but also at maturity, and this
adds another element of doubt’ for it is a well-ascertained fact
that with man the number of males dying before or during birth,
and during the first fow years of infancy, is considerably larger
than that of females. S0 it almost certainly is with male lambs,
and probably with some other animals. -The males of some species
Kill one another by fighting; or they drive one another about
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until they become greatly emaciated. They must also be often
exposed to various dangers, whilst wandering about in eager
search for the females. In many kinds of fish tho males are
much smaller than the females, and they are believed often to be
devoured by the latter, or by other fishes. The females of
somo_birds appear to die carlier than the males; they aro
also linblo to bo destroyed on their nests, or whilst in chargo
of their young. With inscots the female larvae are often larger
than those of the males, and would consequently bomors Likely
to be devoured. In some cases the maturo females are less
active and less apid in their movements than the males, and
could not eseape so well from danger. Hence, with animals ina
state of nature, wo must rely on mere estimation, in order to
judge of the proportions of the sexes at maturity ; and this is
but little trustworthy, except when tho inequality is strongly
marked. Nevertheless, as fur as a judgment can be formed, we
may conclude from tho facts given in tho supplement, that the
males of some fow mammals, of many birds, of some fish and
insets, are considerably more numerons than the fomales.

The proportion between the sexes flutuates slightly during
successive years: thus with race-horses, for every 100 mares born
the stallions varied from 1071 in one year to 926 in another year,
and with greybounds from 1163 fo 958, Bt hud lrger o

bers been tabulated throughout an area more extensive i
England, these fluctuations would probably have disappeared;
and such as they are, would hardly suffice to lead to effective
sexual selection in a state of nature. Nevertheless, in the cases
of some fow wild animals, s shewn in the supplement, the
proportions seem to_ fluctuato either during different scasons
or in_different localities in o sufficient degreo to lead to such
slection, For it should be observed that any advantage,
gained during certain yoars or in certain localitios by those males
which wero able to conquer their rivals, or were the most
attracive {0 tho females, would probably bo transmitted to

and would not subsequently During
R i S B0p acnathy ot o
every malo was able o procure o female, the stronger or more at-
tractive males previously produced would still have at least as
good a chance of leaving offspring as the weaker or less attractive.

Polygamy.—The practice of polygamy leads to tho same results
as would follow from an actual inequality in the number of the
sexes; for if each male secures two or more females, many

cannot pair ; and the latter assuredly will be the weaker or less
attractivo individuals. Many memmals and some fow birds axa
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‘polygamons, but with animals belonging to the lower classes T
have found 1o evidence of this habit. The intellcctual powers
of such animals are, perhaps, not sufficient to lead them to
collect and guard a harem of females. That some relation exists
between polygamy and the development of sccondary sexual
characters, appears nearly certain; and this supports the view
that a numerical preponderance of males would bo eminently
favourable to the action of sexual selection. Novertheless many
animals, which are strictly monogamous, especially birds, display
strongly-marked secondary sexual characters ; whilst some few
animals. which are polygamons, do not have such characters.
We will first briefly ran through the mammals, and then turn
to birds. The gorilla scems to be polygamous, and the male
differs considerably from fhe female; o it is with some baboons,
which live in herds containing twice as many adult females as
males. Tn South America the Myectes caraya presents well-
marked sexual differences, in_colour, beard, and vocal organs;
and the male generally lives with two or three wives: the malo
of the Cebus capucinus differs somewhat from the female, and
appears to be polygamous®  Little is known on this head with
respect to most other monkeys, but some species are strictly
‘monogamous. The ruminants are eminently polygamous, and
they present sexual differences more frequently than almost any
other group of mammals; this holds good, especially in their
weapons, but also in other characters. Most decr, cattle, and
sheep are polygamous; as are most antelopes, though somo are
monogamous. Sir Andrew Smith, in speaking of the antelopes
of South Africa, says that in herds of about a dozen thero was
zazely more than one mature male. The Asiatic Antilops suiga
appears to be the most inordinate polygamist in the world ; for
Pallas™ states that the male drives away all rivals, and collects a.
herd of about a hundred females and kids together ; the femalo
is hornless and has softer hair, but does not otherwise differ
much from the male. The wild horse of the Falkland Islands and
of the Western States of N. America is polygamous, but, except
in his greater size and in the proportions of his body, differs but
little from the mare. The wild boar presents well-marked sexual

 On the Gorilla, Savage and
“Boston Journal of Nat.

wocephal
Ieben,’ B i. 1864, 5. 77. On My-
cates, Rengger, ‘Naturgesch.: Siage-
thiere von Paraguay,’ 1830, s. 14,
20, Cebus, Brehm, ibid. 5. 108.
" Pallas, *Spicilegia Zoolog.
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ives a table shewing incidentally
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characters, in his great tusks and some other points. It Europe
and in India he leads a solitary life, except during the breeding-
season; but as is believed by Sir W. Elliot, who has had many
opportunities in India of observing this animal, he consorts at
this season with several fomales. Whether this holds good
in Europe is doubtful, but it is supported by some evidence.
The adult male Indian clephant, like the boar, passes much of
his timo in solitude; but as Dr. Campbell states, when with
others, “it is rare fo find more than one male with a whole herd
“of fomales;” th larger males expelling or killing the smaller
and weaker ones. The male differs from the female in his immense
tusks, greater size, strength, and endurance; so great is the
difference in these respects, that the males when caught are
valued at one-fifth more than the fomales’* The sexes of other
pachydermatous animals differ very little or not at all, and, as
far as known, they are not polygamists. Nor have I heard of any
species in the Orders of Cheiroptera, Edentata, Inseetivora and
Rodents being polygamous, excepting that amongst the Rodents,
the common rat, according to some rat-catchers, lives with soveral
females.  Nevertheless the two scxes of some sloths (Edentata)
differ in the character and colour of certain patches of hair on
their shoulders.® And many kinds of bats (Cheiroptera) present
well-marked sexual differences, chiefly in the males possessing

odoriferous glands and pouches, and by their being of a lighter
colour In the great order of Rodents, as far as I can

the sexes rarely differ, and when they do o, it is but slightly in
the tint of the far.

As T hear from Sir Andrew Smith, the lion in South Africa
sometimes lives with a single fomale, but generally with more,
and, in one case, was found with as many as five females; o
that ho is polygamous. As far as T can discover, ho is the only
‘polygamist amongst all the terrestrial Carnivora, and he alone
presents well-marked sexual characters. If, however, wo turn
to the marine Carnivora, as we shall hereafter see, the case s
widely different; for many species of seals offer extraordinary
sexual differences, and they aro eminently polygamous. Thus,
SGEri iR o b uials ses tlepimat o dhe Southarn 0GR
always possesses several fomales, and. tho sea-lion of Forster is
said to be surrounded by from twenty to thirty females. In the
North, the male sea-bear of Steller is accompanied by even &

i Dr, Campbell, in ¢ Proc. Zoo-
log. Soc.’ 1869, p. 188, _See also an
uur-un‘ e by Tesh. Jobs 2 cellent
sto Asiatic Soc. of paper, in ¢ Proe. Zoolog. Soc.” 1873
Beagal” my. iy P 241
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greater number of fomales. It is an interesting fact, as Dr.
Gill remarks that in the monogamous specics, “or thoso
“ living in small communities, there is little difference in size
« between the males and females; in the social species, or rather
“ those of which the males have harems, the males are vastly
« larger than the females.”

Amongst birds, many species, the sexes of which differ greatly
from each other, are certainly monogamous. In Great Britain
we see well-marked sexual differences, for instance, in the wild-
duck which pairs with a single female, the common blackbird,
and the bullfinch which is said to pair for life. Iam informed
by Mr, Wallaco that the like is true of the Chatterers or
Cotingidz of South America, and of many other birds. Inseveral
groups I have not been able to discover whether the species aro
polygumous or monogumors. Lesson sas that bids of pa.rndlse,

Wallaco doubs whother he had suifcent ev)dcnne
tells mo ho has boen led to beliovo that hummi
The male wid for his cx.ndn]

plumes, ceriainly seems to & a polygamist.® o
B e e ol aid by others, that it is pob
common for three starlings to frequent the same mest; but
whether this is & caso of polygamy or polyandry has not been
ascertained.

The Gallinacem exhibit almost as strongly marked sexual
differences as birds of paradise or humming-birds, and many of
the species are, as is well known, polygamous; others being
strictly monogamous. What a contrast is presented between the
sexes of the polygamous peacock or pheasant, and the mono-
gamons guinea-fowl or partridge! Many similar cases could be
given, us in the grouse tribe, in which the males of the poly-
gamous capercailzie and black-cock differ greatly from the
females; whilst the sexes of the monogamous red grouse and
plarmigan differ very little. In the Cursores, except amongst
the bustards, few species offer strongly-marked sexual dif-
ferences, and_ the great bustard (Otis tarda) is said to be poly-
gamous, With the Grallatores, extremely few species differ
sexually, but the ruff (Machetes pugnaz) affords a marked

% The Eared Seals, ¢ American Great Bustard, see L. Lloyd, ¢ Game

Saturslst) v, i, Ju, 1671, Birds of Sweden,” 1867, p. 19, and

A 61 p. speak of

B Vit ik, theDinck o polygamous
See also on idua illaris, d

, and of the Red Grouse as mono-
ibid. vol. §i. 1860, p. 211. On the
plygamy of the Capercailzie and

;
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exception, and_this species is believed by Montagu to be a
polygamist.  Hence it appears that amongst birds there often
exists a close relation between polygamy and the development of
strongly-marked sexual differences. I asked Mr. Bartlett, of the
Zoological Gardens, who has had very large experience with
birds, whether the malo tragopan (ono of the Gallinacew) was
polygamous, and T was struck by his answering, “I do nob
“ know, but should think so from his splendid colours.

It deserves notice that the instinct of pairing with  single
female is casily lost \mdu' - domestication. ’l'he wild-duck s
strictly ti Iy
T B W Bt bt ML, some half-tamed
wild-ducks, on a largo pond in his neighbourhood, so many
‘mallards were shot by the gamekeeper that only one was left for
every seven or eight fomales; yet unusually largo broods were
reared. Tho guinea-fowl is strictly monogumous; but Mr. Fox
finds that his birds succeed best when e keeps one cock to two
or three ens. Canary-birds pair in a state of nature, but the
breeders in England successfully put one male to four or five
females. I have noticed these cascs, as rendering it probable
that wild monogamous specics might readily become either
temporarily or permanently polygamous.

Too little is known of the habits of repiles and fishes to enable
us to speak of their marriage arrangements. The stickle-back
(Gasterosteus), however, is said to be a polygamist;" and the
male during the breeding season differs conspicuously from the
female.

To sum up on the means through which, as far as we can
ndge;sexual sclction bas o the development of secondary

sexual characters. shewn that the largest number
ofn@mmmwmgwmbemedmmm of the
strongest and_best-armed males, victorious in- contests over
other males, with the most vigorous and best-nourished females,
which are the first to breed in the spring. If such females solect
the moro attractive, and at the same time vigorous males, they
will rear o larger number of offspring than the retarded females,
which must pair with the less vigorous and less attractive
males. 8o it will be if the more vigorous males select tho more
attractive and at the same time healthy and vigorous females;
and this will especially hold good if the male defends the
female, and aids in providing food for the young. The ad-
vantage thus gained by the moro vigorous pairs in rearing a.
larger number of offspring has apparently sufiiced to render
sexual selection efficient. But a large numerical preponderance

i* Ncel Humphreys, ¢ River Gardens,’ 1857.
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of males over females will be still more efficient; whether the

struction of the females; or whether it indireotly follows from
the practice of polygamy.

The Male generally more modified than the Female.—Throughout
the animal kingdom, when the sexes differ in external appearance,
it is, with rare exceptions, the male which has been the morc
modified ; for, generally, the femalo retains a closer resemblanco
1o the young of her own species, and to other adult members of
the same group. The cause of this seems to lio in the males
of almost all animals having stronger passions than the fomales,
Heneo it is the males that fight together and sedulously display
their charms before the females; and the victors transmit their
superiority to their male offspring. Why both sexes do not thus
acquire the characters of their fathers, will be considered here-
after. That the males of all mammals cagerly pursue the
females is notorious to every one. So it is with birds; but many
cock birds do not s0 much pursue the hen, as display their
plumage, perform strange antics, and pour forth their song in
her presence. The male in the few fish observed seems much
more enger than tho femalo; aud the same is truo of allgators,

and of the of
insects, as Kirby remarks,™ “ the Jaw is, that the male izt
“ the female.” Two good anthorities, Mr. Blackwall and Mr. C.
Spence Bate, tell me that the males of spiders and crustaceans
are more active and more erratic in their habits than the females.

the organs of sense or locomotion are present in the one
sex of inscets and crustaceans and absent in the other, or when,
4 is frequently the case, they are more highly developed in the
one than in the other, it is, as far as I can discover, almost
invariably the male which refains such organs, or has them most
developed ; and this shews that the male is the more active
‘member in the courtship of the sexes.®

females of this species are impreg-
nated by the males which are born
in the same cells with them; but
it is much more probable that the

Kirby and Spence, ¢Introduc-
mn o Eatomology, vol. il 1636,

gy One parasitic Hymenopterous
insect (Westwood, ¢ Modern Class.
Insects,” vol. ii. p. 160) forms an
exception to the rule, as the male
has rudimentary wings, and never
quits the cell in which it is born,
whilst the female has well-develcped
wings. Audouin believes that the

females visit other cells, so that
close interbreeding is thus avoided.
We shall hereafter meet in various
classes, with a few exceptional cases,
in which the female, instead of the
male, is the seeker and wooer.
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The female, on the other hand, with the rarest exceptions, is
less eager than the male. As the illustrious Hunter ® long ago
observed, she generally “ requires o be courted;” she is coy, and
may often be seen endeavouring for a long time to escape from
the male. Every observer of the habits of animals will be able
to call to mind instances of this kind. It is shown by various
facts, given hereafter, and by the results fairly attributable to
sexual selection, that the female, though comparatively passive,
genorally exerts some choice and accepts one male in preferenice
to others. Or she may accept, as appearances would sometimes
lead us to believe, not the male which is the most attractive to
her, but the one which is tho least distasteful. The exertion of
some choice on the part of the female seems a law almost as
general as the eagerness of the male.

We are naturally led to enquire why the male, in so many and
such distinct classes, has become more eager than the female, so
that he searches for her, and plays the more active part in conrt-
ship. It would be no advantage and some loss of power if cach
sex searched for the other; but why should the male almost
always be the secker? The ovules of plants after fertili
sation have to be nourished for a time; hence the pollen is
necessarily brought to the female organs—being placed on the
stigma, by means of insects or the wind, or by the spontancous
‘movements of the stamens; and in the Algem, &., by the loco-
motive power of the antherozooids. With lowly-organised
aguatic animals, permanently affixed to the same spot and baving
their sexes separate, the male element is invariably brought to
the female; and of this we can see the reason, for even if the
ova wero dotached before fertilisation, and did not require
subsequent nourishment or protection, there would yet be greater
difficulty in transporting them than the male clement, because,
being larger than the latter, they aro produced in fur smaller
numbers. So that many of tho lower animals are, in this re-
spect, analogous with plants® The males of affixed and aquatic
animals having been led to emit their fertilising element in
this way, it is natural that any of their descendants, which
rose in the scale and beeame locomotive, should retain the same
habit; and they would approach the female as closely as pos-
sible, in order not to risk the loss of the fertilising element in &
long passage of it through the water. With some few of the lower

 ¢Essays and Observations” of the male and female reproductive
edited by Owen, val. i. 1861, p. cells, remarks, ‘verhilt sich die
bei der Vereinigung activ,
die andere erscheint bei der
igung passiv.”

¥ Prof. Sachs (‘Lehrbuch der ©
Botanik,’ 1870, s, 635) in speaking
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animals, the females alone are fixed, and the males of these must
bo the seekers. But it is dificult to understand why the males of
species, of which the progenitors were primordially free, should
invariably have acquired the habit of approaching the females,
instead of being approached by them. But in all cases, in order
that the males should seek efficiently, it would be necessary that
they should be endowed with strong passions; and the acquire-
ment of such passions would naturally follow from the moro
eager leaving a larger number of offspring than the less cager.
The great eagerness of the males has thus indirectly led to their
much more froquently developing secondary sexual characters
than the females. But the development of such characters
would be much aided, if the males were more liable to vary than
the females—as I concluded they were—after a long study of
domesticated animals. Von Nathusius, who has had very wide
experience, is strongly of the same opinion® Good evidence also
in favour of this conclusion ean bo produced by a comparison
of the two sexes in mankind. During the Novara Expedition®
avast number of measurements was made of various parts of the
Body in different races, and thesmen were found in almost every
case to present a greater range of variation than the women ; but T
shall have to recur to this subject in a future chapter, Mr. J.
Wood* who has carefully attended to the variation of the muscles
in man, puts in italics the conclusion that “ the greatest number ot
“ abnormalities in cach subjoct is found in the males.” He
previously remarked that “alfogether in 102 subjects, the e
“of redundancy were found to be half as many again as in
“ females, contrasting widely with the greater frequency of
“ deficiency in females before described.” Professor Macalister
likewise remarks® that variations in the muscles “aro probably
“more common in males than females.” Certain museles which
are not normally present in mankind are also more frequently
developed in the male than in the female sex, although exceptions
to this rule are said to occur. Dr. Burt Wilder™ has tabulated
the cases of 152 individuals with supernumerary digits, of which
86 were males, and 39, or less than half, females, the remaining
&0 being of unienown sex. -1t should nof, howeve, be overlookes

oy Yortrge tber Viehzucht/ my ¢Variation of Animals anl
187, Plants under Domestcation, vol, i
ise. d-r Novara: Anthro- 1868, p. 7
og. Thell, 1867, s 216-269.  * “Proceedings Royal Soc! vol.
e results were calculated by Dr. xn lllly IBbS Pl 513 and 524,
Weisbach from measurements made ? Irish Academy,”
Drs, K. Scherzer and Schwarz,
greater variability of the Mamcbnastts Modial
males of domesticated animals, see vol. ii, No. 3, 1868, P.o
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that women would more frequently endeavour to conceal a
doformity of this kind than men. Again, Dr. L. Meyer assorts that
the cars of man are more variablo in form than those of woman.”
Lastlythe temperature is more variable in man than in woman **
The cause of the greater general variability in the male sex,
than in the female is unknown, except in so far as secondary
sexual characters aro extraordinarily variable, and are usually
confined to the males; and, as we shall presently see, this fact is
to a certain extent, intelligible. Through the action of sexual
and natural selection male animals have been rendered in very
many instances widely different from their females; but in-
dependently of selection tho two sexes, from differing constitu-
tionally, tend to vary in a somewhat different manner. The
female has to expend much organic matter in the formation of
her ova, whereas the male expends much foree in fierco contests
with his rivals, in wandering about in search of the female, in
exerting his voice, pouring out odoriferous secretions, &c.: and
this expenditure is generally concentrated within a short period.
The great vigour of the male during the season of love seems
often to intensify his colours, independently of any marked dif-
ference from the female® In mankind, and even as low down
in the organic seale as in the Lepidoptera, the temperature of the
body is higher in the male than in the female, accompanied in the
case of man by a slower pulse® On the whole the expenditure
of matter and force by tho two sexes is probably nearly equal,
though effected in very different ways and at different rates.
From the causes just specified the two sexes can hardly fail to
differ somewhat in constitution, at least during the breeding
season; and, although they may be subjected to exactly the
same conditions, they will tend fo vary in a different manner.
Tf such variations are of no service to either sex, they will not be
accumulated and increased by sexual or natural selection. Never-
theless, they may become permanent if the exciting causo acts

*7 ¢ Archiv fur Path, Anat. und
Phys.” 1871, p. 468,

‘conclusions recently ar-
sivad at by Dr. . Stocktan Hough,
on the temperature of

fen ia. $he's Fop, clence Beview;
an. 1st, 1874, p. 97.

togazza s inclined
Pt (“Lettera a Carlo Darwin,’
“Aschivio per I’ Anthr opologia,”
1871, p. 303) that the bright
colours, common in so many male
saimals, are due to the presence

md roention by them of the i
sio fuid but this eun
casos for nuny A budl, -
instance ‘young. pheasants, become
brightly coloured in the autumn of
their first year.

 For mankind, see Dr. J. Stock-
ton Hough, whose conclusions are
given in the ¢ Pop. Science Review,"
1874, p. 97. See Girards observa-
tions on_the Lepidoptera, as_given
in the ¢ Zoologieal Rocord, 1869, p
347,
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permanently ; and in accordance with a frequent form of inheri-
tance they may be transmitted to that sex alone in which they
first appeared. In this case the two sexes will come to present
permanent, yet unimportant, differences of character. For
instauce, Mr. Allen shews that with a large number of birds
inhabiting the northern and southern United States, the speci-
mens from the south are darker-coloured than thoso from the
north; and this seems to be the direct result of the difference in
temperature, light, dc., between the two regions. Nov, in some
fow cases, the two sexes of the same species appear to have been
differently affected ; in the Ageleus phaniceus the males have had
their colours greatly intensified in the south; whereas with Car-
inalis virginianus it is the females which have been thus affected ;
with Quisealus major the females have been Tendered extremely
variable in tint, whilst the males remain nearly uniform

A fow exceptional cases occur in various classes of animals, in
which the females instead of the males have acquired well
pronounced secondary sexual characters, such as brighter colours,
greater size, strength, or pugnacity. With birds thero has some-
times been & complete transposition of the ordinary characters
proper to each sex; the females having become the more eager
in courtship, the males remaining comparatively passive, but
apparently selecting the more attractive females, as wo may infer
from the results. Certain hen birds have thus been rendered
more highly coloured or otherwise ornamented, as well as moro
powerful and pugnacious than the cocks; these characters being
transmitted to the female offspring alone.

It may be suggested that in some cases & doublo process of
selection has been carried on; that the males have selected
the more atiractive females, and the latter the more attractive
males. This process, however, though it might lead to the
modification of both sexes, would mot make the omo sex
different from the other, unless indeed their tastes for the beauti-
ful differed ; but this is a supposition too improbable to be worth
considering in the case of any animal, excepting man. There
are, however, many animals in which the scxes resemble each
other, both being furnished with the same oraments, which
analogy would lead us to attribute to the agency of sexual
selection. In such cases it may be suggested with more plausi-
bility, that there has been a double or mutual process of sexual
selection; the more vigorous and precocious females sclecting
the more attractive and vigorous males, the latter rejocting all
except the more attractive females. But from what we know

# ¢ Mammals and Birds of E. Florida’ pp. 234, 280, 295.
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of tho habits of animals, this view is hardly probable, for the
malo is generally eager fo pair with any female, It is more

spring of both sexes. I, indeed, during a lengthened period the
males of any species wero greatly fo exceed the fomales in
number, and then during another lengthened period, but under
diflrent. conditons, the reverse wer o aceur, & double, but
not simultancous, process of sexual selection might casily bo
cartied on, by whiol Ao exet Mgk e coadand, widety
different

e sball. heten e pea et many animals exist, of which
neither sex is brilliantly coloured or provided with special orna-
ments, and yet the members of both sexes or of one alone have
probably acquired simple colours, such as white or black, through
sexual selection. The absence of bright tints or other ornaments
may be the result of variations of the right kind nover having
or of the animals themselves having preferred plain
black or white, Obscuro tints have often been developed
through natural selection for the sake of protection, and the
ncquirement through sexual selection of conspicuous. colours,
appears to have been sometimes checked from tho danger thus
But in other cases the males during long ages may
have stroggled together for the possession of the females, and
yet no effect will have been produced, unless a larger number of
offspring were left by the more successful males to inherit their
superiority, than by tho less successful: and this, as previously
shewn, depends on many complex contingencies.
sclection acts in a less rigorous manner than natural
selection. The latter produces its effects by the life or death at
all ages of the more or less successful individuals. Death, indeed,
not rarely ensues from tho conflcts of rival males. But generally
the less successful male merely fails to obtain a female, or obtains
retarded and less vigorous female later in the season, or, if poly-
gamous, obtains fewer females ; so that they leave fewer, less vigor-
ous, or no offspring. In regard to structures acquired throngh
ordinary or natural selection, there is in most cases, as long as the
conditions of life remain the same, a limit to th amount of
in relation ‘purposes;
but in regard to structures adapted to make one malo victorious
over another, either in fighting or in charming the female, there
s mo definit limit to the amount of advantageous modification
50 that s long as the proper variations arise the work of sexual
selection will go on. This circumstance may partly account for
e froquiii¥indtirtaiatielryamonnt of aciabiliy fEosst
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Dy secondary sexual characters. Nevertheless, natural selection
will determine that such characters shall not be acquired by the
ictorious males, if they would be highly injurious, either by
expending too much of their vital powers, or by exposing them
.t any great danger. The development, however, of certain
structures—of the horns, for instance, in certain stags—nhas been
carried to & wonderful extreme; and in some cases toan extremo
which, as far as the general conditions of life are concerned,
must be slightly injurious to the male. From this fact we learn
that the advantages which favoured males derive from conquer-
ing other males in battle or courtship, and thus leaving a
numerous progeny, are in the long run greater than those derived
from rather more perfect adaptation to their conditions of life.
We shall farther see, and it could never have been anticipated,
that the power to charm tho female has sometimes been more
important than the power o conquer other males in battle.

LAWS OF INHERITANCE.

In order to understand how sexual selection has acted on many
animals of many classes, and in the course of ages has produced
4 conspicuous result, it is necessary to bear in mind the laws of
inheritance, as far as they are known. Two distinet elements
are included under the term “ inheritance”—the transmission,

and the development of characters; but as these generally go
together, the distinction is often overlooked. Wo seo this dis-
tinction in those characters which aro transmitted through
the early years of life, but are developed only at maturity
or during old age. Wo sco the same distinction more clearly
with secondary sexual characters, for these are transmitted
through both sexes, though developed in one alone. That they
are present in both sexes, is manifest when two species, having
strongly-marked sexual characters, are crossed, for cach trans-
mits the characters proper to its own male and female sex to the
Dybrid offspring of either sex. The same fact is likewise mani-
fest, when characters proper to the male aro oceasionally deve-
Toped in the female when sho grows old or becomes discased,
4, for instarce, when the common hen assumes the flowing tail-
feathers, hackles, comb, spurs, voice, and even pugnacity of the
cock. Conversely, the samo thing is evident, more or less plainly,
with castrated males. Again, independently of old age or disease,
characters are occasionally transferred from the male to the
female, as when, in certain breeds of tho fowl, spurs regularly
appear in tho young and healthy females. But in truth they are
simply developed in the female; for in every breed cach detall

Q2
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in the structure of the spur is transmitted throngh the female
to her male offspring. Many cases will hereafter be given, where
tho female exhibits, more or less perfectly, characters proper to
the male, in whom they must have been first developed, and then
transferred to the female. The converse case of the first de-
velopment of characters in the female and of transference to the
male, is less frequent; it will therefore be well to give one strik-
ing instance. With bees the pollen-collecting apparatus is used
by the female alone for gathering pollen for the larves, yet in
most of the species it is partially developed in the ‘males

to whom it is quite useless, and it is perfectly developad
in the males of Bombus or the humble-bees

single other Hymenopterous insect, not even the wasp, i i
closely allied o the bee, is provided with a pollen-collceting
apparatus, we kave no grounds for supposing that male bees
primordially collected pollen as well as the females ; although
we have somo reason to suspeot, that male mammals primordially
suckled their young as well as the fomales. Lastly, in all cases of
reversion, characters are transmitted through two, three, or many
more generations, and are then developed under certain unknown
favourable conditions. This important distinction ~ between
transmission and development will bo best kept in mind by the
aid of the hypothesis of pangenesis. According to this hypothesis,

every unit or cell of the body throws off gemmules or undeveloped
atoms, which aro transmitted to the offspring of both sexes, and
are multiplied by self-division. They may remain undeveloped
during the early years of life or during successive generations;
and their development into units or cells, like those from which
they were derived, depends on their affinity for, and union
with other mnits or cells previously developed in the due order
of growth.

Inheritance at corresponding Periods of Lifé.—This tendency
is well established. A new character, appearing in a young
animal, whether it lasts throughout life or is only transient, will,
in general, reappear in the offspring at the same age and last
for the same time. If, on the other hand, a mew character
appears at maturity, or even during old age, it tends to re-
appent n the ofsping st the ssmo advanced age. When deria-

ons from this rule ocour, the transmitted characters much
e appear before, than after the corresponding age. As I
have dwelt on this subject sufficiently in another work® I will

- H. Mu!ler, ‘Anwendnn der * ¢The Variation of Amnmh

& Verh. and Plants under Domestication,
d n. V .hhv‘ xxix. p. 42, vol. ii. 1868, p. 75. In the lllt
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here merely give two or three instances, for the sake of recalling
the subject to the reader’s mind. In several breeds of the Fowl,
the down-covered chickens, the young birds in their first true
plumage, and the adults differ greatly from one another, as well
as from their common parent-form, the Gallus bankiva; and
these characters are faithfully transmitted by each breed to their
offspring at the corresponding periods of life. For instance, tho
chickens of spangled Hamburgs, whilst covered with down, have
a fow dark spots on the head and rump, but are not striped
longitudinally, as in many other breeds; in their first true plu-
mage, “ they are beautifally pencilled,” that is each feather is
transversely marked by numerous dark bars; but in their second
‘plumage the feathers all become spangled or tipped with a dark
round spot.* Henco in this breed variations have occurred at,
and been transmitted to, three distinet periods of life. The
Pigeon offers a_more remarkable case, because the aboriginal
parent, species does not undergo any change of plumage with
advancing age, excepting that at maturity the breast becomes
more iridescent ; yet, there are breeds which do not acquire their
characteristic colours until they have moulted two, three, or
four times; and these modifications of plumage are regularly
transmitted.

Inherit ing Seasons of the ¥ear—With animals
in a state of mme innumerable instances ocour of characters
appearing periodically at difforent seasons. We see this in tho
‘horns of the stag, and in the fur of arctic animals which becomes
thick and white during the winter. Many birds -oqm lmght
colours and other decorations during the b

Ballas etates, that in Siberis, domestio cattle and Horsee b e
lighter-coloured during the winter; and I have myself observed,
and heard of similar strongly marked changes of colour, that is,
from brownish cream-colour or reddish-brown to a perfect white,
in several ponies in England. Although I do not know that this
tendency to change the colour of the coat during different seasons

ghaplar bt one, the provisionl
.ﬂpoﬂmm of pangenesis, above
uded t, i ully explaine.
are given on the 5
M;h mmm, of a great breeder, the transmission of colour by the
. Teebay ; see Tegetmeier's ¢ Poul- oan; * Variation of Animals,
. 158. On . Dvmutiution. vol. i. p.
“Also val. i i. p. 71, for a gene-
breeds, and on the breeds of the ral discussion on *Inheritance os
pigeon, alluded to in the following limited by Sex.’
Paragraph, see ¢ Variation of Ani-
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is transmitted, yot it probably is so, as all shades of colour are
strongly inherited by the horse. Nor is this form of inheritance,
as limited by the scasons, more remarkablo than its limitation
by age or sex.

Inheritance as Limited by Sew.—The equal transmission of
charasters to both sexcs is tho commonest form of inheritunce,
at least with which do not present st
sexual difforences, and indeed with many of these. But characters
aro somewhat commonly transferred exclusively to that sex, in
which they first appear. Amplo evidence on this head has been
advanced in my work on ¢ Variation under Domestication, but a
fow instances may here bo given. There are breeds of the sheep
and goat, in which the horns of the male differ greatly in shapo
from those of the female; and theso differences, nequired under
domestication, are regularly transmitted to the same sex. Asa
rule, it is the females nlone in cats which are tortoise-shell,
the corresponding colour in the males being rusty-red. With
most breeds of the fowl, the characters proper to each sex
aro transmitted to the same sex alone. So general is this form
of transmission that it is an anomaly when variations in certain
breeds aro transmitted equally to both sexes. Thero are also
certain sub-breeds of the fowl in which the males can hardly be
distinguished from one another, whilst the females differ con-
siderablyin colour. The sexes of the pigeon in the parent-spocies
do not differ in any external character; nevertheless, in certain
domesticated breeds the male is coloured differently from the
female® The wattle in the English Carrier pigeon, and the crop
in the Pouter, are more highly developed in the male than in the
female ; and although theso characters have been gained through
long-continued selection by man, the slight differences between
the sexes are wholly due to the form of inheritance which has
prevailed ; for they have arisen, not from, but rather in opposi-
tion to, the wish of the breeder.

Most of our domestic races have been formed by the accumula-
tion of many slight variations; and as some of the successive
steps have been transmitted to one sex alone, and some to both

similarity. Instances have already been given with the hreedl
of the fowl and pigeon, and under nature analogous cases are

3 Dr. Chapuis, ‘Le Pigeon Voya- similar différences in certain breeds
geur Belge, 1865, p. 87. Boitard at Modena, ‘Le variazioni dei
et Corbie, ¢ Les Pigeons de Volibre, Colombi domestici,’ del Paclo Bo-
ke, 1824, p. 175, See, also, on nirs, 187:
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common. With animals under domestication, but whether in
nature I will not venture to say, one sex may lose characters
proper to it, and may thus come somewhat to rescmble the
opposite sex ; for instance, the males of some breeds of the fowl
have lost their masculine tail-plumes and hackles. On the
other hand, the differences between the sexes may be increased
under domestication, as with merino sheep, in which the
awes havo lost their horns. Again, characters proper to one
sex may suddenly appear in the other sox; as in those sub-
‘breeds of the fowl in which the hens acquire spurs whilst young ;
or, as in certain Polish sub-breeds, in which the females, as
there is reason to believe, originally acquired a crest, and sub-
sequently transferred it to the males. All these cases are in-
telligible on the hypothesis of pangenesis; for they depend on
the gemmules of certain parts, although present in both sexes,
becoming, through the influence of domestication, ither dormant
or developed in either sex.

There is one difficult question which it will be convenient to
defer to a future chapter; namely, whether a character at first
developed in both sexes, could through selection be limited in
its development to one sex alone. If, for instance, a breeder
observed that some of his pigeons (of which the characters are
usually transferred in an equal degree to both sexes) varied into
pale blue, could he by long-continued selection make a breed,
inwhich the males alone should be of this tint, whilst the fmales
remained unchanged? I will here only say, that this, though
perhaps not impossible, would b extremely difficult; for the
natural result of breeding from the pale-blue males would be
to change the whole stock of both sexes to this tint. If, how-
ever, variations of the desired tint appeared, which were from
tho first limited in their development to the malo sex, there would
n0t be the least difficulty in making a breed with the two sexes
of a different colour, as indeed has been effected with a Belgian
breed, in which the males alone are streaked with black. In a
similar manner, if any variation appeared in a female pigeon,
which was from the first sexually limited in its development to
the ferales, it would be easy to make a breed with the females
alone thus characterised; but if the variation was not thus
originally limited, the process would be extremely difficult, per-
haps impossibles”

3 Since the publication of the perienced o breeder as Mr. Teget-
first edition of this work, i mu meier. After describing some cu-
been highly satisfactory to me rious cases in pigeons, of the trans-
find the following remarks (the mission of colour by one sex alone,
*Field,’ Sept. 1872) from so ex- and the formation of a sub-breai
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On the Relation between the Period of Development of a Character
and. its Transmission to one Sex or to both Seres—Why certain
characters should be inherited by both sexes, and other charac-
ters by one sex alone, namely by that sex in which the character
first appeared, s in most cases quite unknown. We cannot even
conjecture why with certain of the pigeon, black
strim, though transmitted through the female, should be deve-
loped in the male alone, whilst every other character is equally
transferred to both sexes. Why, again, with cats, the tortoise-
shell colour should, with rare exceptions, be developed in the
female alone. The very same character, such s deficient or su-
pernumerary digits, colour-blindness, &e., may with mankind be
inherited by the males alone of one family, and in another family
by the females alone, though in both cases transmitted through
the opposite as well as throagh the same sex.® Although we aro
thus ignorant, the two following rules seem often to hold good—
that variations which first appear in either sex at a late period of
life, tend to be developed in the same sex alone ; whilst variations
‘which first appear early in life in either sex tend to be developed in
both sexes. I am, however, far from supposing that this is tho
sole determining cause. As I have not elsewhere discussed this
subject, and as it has an important bearing on sexual selection,
T must here enter into lengthy and somewhat intricate details.

It is in itself probable that any character appearing at an
early age would tend to be inherited equally by both sexes, for
the sexes do not differ much in constitution before the power
of reproduction is gained. On the other hand, after this power
has been gained and the sexes have come to differ in constitution,
the gemmules (if T may again use the language of pangenesis)
which aro cast off from each varying part in the one sex would
e much more likely o possess the proper affinities for uniting
with the tissues of the same sex, and thus becoming developed,
than with those of the opposite se.

T was first led to infer that a relation of this kind exists, from
the fact that whenever and in whatever manner the adult male
differs from the adult female, he differs in the same manner from
the young of both sexes. The generality of this fact is quite
remariable: it holds good with almost all mammals, birds,

with this character, he says : “It is
“a singular circumstance that Mr.
« D win should have suggested the

ility ing the sexual
PRt y @ course of
& artifcil selection, ~ When he did

was in ignorance of these

“ facts that T have related; but 1t
“is remarkable how very closel
“ he suggested the right method of
“ procedure.

References are given in my
Variation of Animals under Domes-
tication," vol. i. p.
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amphibians, and fishes; also with many crustaceans, spiders, and
some few insects, such as certain orthoptera and libellule. In
all theso cases the variations, through the aceumulation of which
the male acquired his proper masculine characters, must have
8GNk  Momewhat ato period of 1 otheewier (ho young
‘males would have been similarly characterised; and conformably
with our rule, tho variations are transmitted to and developed in
theadult males alone. When, on the other hand, the adult male
closely resembles the young of both sexes (these, with rare
ions, being alike), he generally resembles the adult female;
and in most of these eases the variations through which the young
md 0ld acquired their present characters, probably occurred,
to our rule, during youth. But there is here room for
Bt charsoters aro socitiiite tachasen o5 0 offspring
atan earlier age than that at which they first appeared in the
parents, so that the parents may have varied when adult, and
have transferred their characters to their offspring whilst young.
There are, moreover, many animals, in which the two sexes closely
resemble each other, and yet both differ from their young; and
hero the characters of the adults must have been acquired late in
lifo; nevertheless, these characters, in apparent contradiction to
our rule, are transforred o both sexes. Wo must not, however,
overlook the possibility or even probability of successive varia-
tions of the same nafure oceurring, under exposure to similar
conditions, simultancously in both sexes at a rather late period
of lifo; and in this case the variations would 1o uuufsmd to
the offspring of both sexes at a corresponding late age; and there
Houldthen ‘b o renl cotrwdiotion o/ il s v
oceurring late in lifo are transferred exclusively to the sex in
which they first appeared. ~This latter rule seems to hold true
more generally than the second one, namely, that variations
which ocour in either sex early in lifo tend to be tran to
both sexes. ~ As it was obviously impossible even to estimate in
how large a number of cases throughout the animal kingdom
these two propositions held good, it ocenrred to me toinvestigate
some striking or crucial instances, and to rely on the result.

An excellent case for investigation is afforded by the Deer
family. In all the species, but ote, the horns are developed
only in the males, though certainly transmitted through the
females, and capablo of abnormal development in them. In the
reindeer, on the other hand, the female is provided with horns;
50 that in this species, the horns ought, according to our rale,
to appear carly in life, long before the two sexcs are mature

have come to differ much in constitution. In all the
other species the horns ought to appear later in life, which
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would lead to their development in that sex alone, in which
they first appeared in the progenitor of the whole Family. Now
in seven species, belonging to distinct sections of the family and
inhabiting different regions, in which the stags alone bear horns,
1 find that the horns first appear at periods, varying from nine
months after birth in the roebuck, to ten, twelve or even more
months in the stags of the six other and larger species® But
with the reindeer the case is widely different; for, s I hear from
Prof. Nilsson, who kindly made special enquiries for me in
Lapland, the horns appear in the young animals within four or
five weeks after birth, and at the same time in both sexes. So
that here we have a structure, developed at a most unusually
carly age in one species of the family, and likewise common to
both sexes in this one species alone.

In several kinds of antelopes, only the males are provided with
horns, whilst in the greater mumber both sexes bear horns.
With respect to the period of development, Mr. Blyth informs
me that there was at one time in the Zoological Gardens a young
koodoo (nt. strepsiceros), of which the males alone are horned,
and also the young of ‘a closely-allied species, the eland (dnt.
oreas), in which both sexes are horned. Now it is in strict
conformity with our rule, that in the young male koodoo,
although ten months old, the horns were remarkably small, con-
sidering the size ultimately attained by them; whilst in the
young malo eland, although only three months old, the horns
wero already very much larger than in the koodoo. It is
also o noticeablo fact that in the prong-horned antelope,®
only a few of the females, about one in five, have horns, and

se are in a rudimentary state, though sometimes above fonr
inches long; so that as far as concerns the possession of horns
by the males alone, this species is in an intermediate condition,
and the horns do not ok et until about five or six months after
bi mparison with what little we know of
the development ubitia b dniothen antelopes, and from what

Parr IL

1 am much obliged to Mr.
Capples for having made enyirie
ard to bu

others for information. For the
Cervus alces of N. America, see
“Land and Water,” 1868, pp. 221
and 254 ; and for the C. Virginianus

and strongyloceros of the same con-

tinent, see J. D. Caton, in ‘Ottawa
Acad. of Nat. Sc. 1868, p. 13. For
Cervus Eldi of Pegu, see
Beavan, *Proc. Zoolog. Soc.”

P
4 dntilocapra Americana, 1have
to thank Dr. Canfied for informac

Lieut,
1807,

Zoolog. So
Owen, ‘Amtnmy of Vertcbrates,’
ol il p. 6
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wo do know with respect to the horns of deer, catile, &, those
of the prong-horned antelope appear at an intermediate period
of life,—that is, not very carly, as in cattle and sheep, nor very
late, s in the larger deer and antelopes. The horns of shecp,
soats, und cattlo, which are well developed in both sexes, though
1ot quite equal in size, can bo felt, or even seen, at birth or soon
afterwards.%* Our rule, however, seems to fail in some breeds
of sheep, for instance merinos, in which the rams alone are
horned; for I cannot find on enquiry,® that the horns are
developed later in lifo in this breed than in ordinary sheep in
which both sexes are horned. But with domesticated sheep the
presence or absence of horns is not a firmly fixed character; for
@ certain proportion of the merino ewes bear small horns, and
some of the rams aro hornless; and in most breeds hornless
ewes aro occasionally produced.

Dr. W. Marshall has lately made o special study of the pro-
tuberances s6 common on the heads of birds, and he comes
to the followiug conclusion ;—that with those species in which
they are confined to the males, they are developed late in
lifo; whereas with those species in which they are common to
the two sexes, they are developed at a very early period. This is
cortainly a striking confirmation of my two laws of inheritance.

In most of the species of the splendid family of the Pheasants,
the males differ conspicuously from the females, and they acquire
their ornaments at a rather late period of life. The cared
pheasant (Crossoptilon. auritum), however, offers a remarkable
exception, for both sexes possess the fine caudal plumes, the
large ear-tufts and the crimson velvet about the head; I find
that all these characters appear very early in life in accordance
with rule. The adult male can, however, be distinguished from
the adult female by tho presence of spurs; and conformably

4 1 have been assured that the however, a breed of sheep in which,
horas of the sheep in North Wales as with merinos, the rams alone
ean always be folt, and are some- bear horns; and Mr. Winwood
times even an inch in length, at Reade informs me tht in ono case
birth, _Youstt says (-Cattley 1634, obwerved by him, o young T
P. 217), that the prominence of born ou Feb. 10th, first shewed
The frontal bons in catile petrates  boras on March 6t 10 that I thie
the cutis at birth, and " thav instance, in conformity with rule,
herny matter is soon formed et mgnnlatelys 4
i, curred at  luter period of life than
42 Tam greatly indebted to Prof. in Welsh sheep, in which both sexes
Victor Carus for having made en- are horned:
quires for me, from the highest @ <Ucber o ngehernen Schidl-
authorities, with respect to the 3
merino sheep of Saxony. On the
juinea coast of Affici

g

there Ty Dol T Hot 3, 1672,
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with our rule, these do not begin to be developed before the age
of six months, as T am assured by Mr. Bartlett, and even at this
age, the two sexes can hardly be distinguished# The male and
femalo Peacock differ conspicuously from each other in almost
every part of their plumage, except in the elegant head-crest,
which is common to both sexes; and this is developed very early
in life, long beforo the other ornaments, which are confined to the
male. The wild-duck offers an analogous ease, for the beautiful

ulum on the wings is common to both sexes, though
duller and somewhat smaller in the female, and it is developed
early in life, whilst the curled tail-feathers and other ornaments
of the male are developed later:** Between such extreme cases
of close sexual resemblance and wide dissimilarity, as those of
the Crossoptilon and peacock, many intermediate ones could be
given, in which the characters follow our two rules in their order
of development.

As most inseots emerge from the pupal state in a mature
condition, it is doubtful whether the period of development can
determine the transforence of their characters to one or to both
sexes. Butwe do not know that the coloured scales,for instance,
in two species of butterflies, in one of which the sexes differ in
colour, whilst in the other they are alike, are developed at the
same relative age in the cocoon, Nor do we know whether all
the scales are simultancously developed on the wings of the same
species of butterfly, in which certain coloured marks are confined

“ In the common peacock (Pavo

tus) the male alone possesses

sexes; but I have not been able to
discover whether its full dmxop-

erista
ues, whilst both seses of the Java

k (P. mutious) offer the un-
m\u.l case uf being furnished with
spurs,  Hence I fully expected that
in the latter species they would
have been developed earlier in life
than in the common peacock; but
M. Hegt of Amsterdam informs me,

have been informed if any difference
in the rate of d:nlopmen'. had
i S

n other rpedst of the
Duck ‘mily the speculum_differs
in a greater degree in the two

ment occurs later in Jife in the
males of such species, than in the
male of the common duck, as ought
to be the case according to our
rule. With the allied Mergus cu-
cullatus we have, however, a case of
this kind ; the two sexes differ con-

the dale and'greyibiwhite fu the
3 ng males

firs, wntieely rescmble the females
and have a greyish-white speculum,
which becomes pure white at an
carlier age than that at which the
adult male acquires his other and
more strongly-marked sexual dif

ferences : seo Audubon, ¢ Ornitho-
lnglcsl Blcguyhy, vol. i, 1835,
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40 one sex, whilst others are common to both sexes. ~ A difference
of this kind in the period of development is not so improbable as
it may at first appear; for with the Orthoptera, which assume
their adult state, not by a single metamorphosis, but by a suc-
cession of moults, the young males of some species at first
reumhle the females, and acquire their distinctive masculine

ouly at a later moult. _Strictly analogous cases ogeur
B omeive thon e it biciein omla o

We have as yot considered the transference of characters, re-
Iatively to their period of development, only in species in a
natural state; we will now turn to domesticated animals, and
first touch on monstrosities and diseases. The presenco of super-
numerary digits, and tho absenco of certain phalanges, must bo

ined at an early the tendency {0 profuso
bleeding is at least ftal, as is probably col
yet these peeuliaritics, and other similar ones, are often limited
in their transmission to one sex; so that the rule that
characters, developed at an early period, tend to be trans-
mitted to both sexes, here wholly fuils. But this rule as
before remarked, does not appear to be nearly so general as the
couverse one, namely, that characters which appear late in lifo
in one sex are transmitted exclusively to the same sex.
the fact of the above abnormal peculiarities becoming attached
to one sex, long before the sexual functions are active, we may
infer that there must be some difference between the sexes at an
extremely early age. With respect to sexually-limited diseases,
we know too little of the period at which they originate, to draw
_ any safo conclusion. Gout, however, scems to fall under our
zulo, for it is generally cansed by intemperance during manhood,
and is transmitted from the father to his sons in & much moro
‘marked manner than to his daughters.

In the various domestio breeds of sheep, goats, and cattle, the
‘males differ from their respective fomales in tho shape or develop-
ment of their horns, forehead, mane, dewlap, tail, and hump on
the shoulders; and these peculiarities, in accordance with our
rule, are not fully developed until a rather late period of life.
The sexes of dogs do not differ, except that in certain breeds,
espetially in the Scotch deer-hound, the male is much larger
and heavier than the fomale; and, as we shall sce in a future
chapter, the male goes on increasing in size to an unusually late
period of life, which, according to rule, will account for his in-
oreased sizo being transmitted to his malo offspring alone. On
tho other hand, the tortoise-shell colour, which is confined to
female cats, is quite distinct at birth, and this case violates the
rule. There is a breed of pigeons in which the males alone are
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streaked with black, and the streaks can bo dotected even in the
nestlings; but they become more conspicuous at each successive
‘moult, so that this case partly opposes and partly supports the
rule.  With the English Carrier and Pouter pigeons, the full
development of the wattle and the crop occurs rather late in life,
and conformably with the rule, these characters are transmitted
in full perfection to the males alone. The following cases perhaps
come within the class previously alluded to, in which both sexes
have varied in the same manner at a rather late period of life,
and have consequently transferred their new characters to both
sexes at a corresponding late period; and if so, these cases are
not opposed to our rule i—thero exist sub-breeds of the pigeon,
described by Neumeister, in which both sexes change their
colour during two or three moults (as is likewise the case with
the Almond Tumbler), nevertheless, these changes, though
oceurring rather late in life, are common to both sexes. One
varicty of the Canary-bird, namely the London Prize, offers a
nearly analogous case.

With the breeds of the Fowl the inheritance of various charac-
ters by one or both sexes, seems generally determined by the
period at which such characters are developed. Thus in all the
many breeds in which the adult male differs greatly in colour
from the fomale, as well as from the wild parent-species, he
differs also from the young male, so that the newly-acquired
characters must have appeared at a rather late period of life.
On the other hand, in most of the breeds in which the two sexes
resemble each other, the young are coloured in nearly the same
‘manner as their parents, and this renders it probable that their
colours first appeared early in life. We have instances of this
fact in all black and white breeds, in which the young and old
of both sexes aro alike; nor can it be maintained that there is
something peculiar in a black or whito plumage, which leads to
its transference to both sexes; for the males alone of many
natural species aro either black or white, the females being
differently coloured. With the so-called Cuckoo sub-breeds of
the fowl, in which the feathers are transversely pencilled with
dark stripes, both sexes and the chickens are coloured in nearly
the same manner. The laced plumage of the Sebright bantam
is the same in both sexes, and in the young chickens the wing-
feathers are distinetly, though imperfectly laced. ~Span
‘Hamburgs, however, offer a partial exception; for the two sexes,
though not quite alike, resemble each other more closely than

4 ¢Dus Ganzo der Taubenzucht,’ pus, ‘Lo age
leo7, s 3L, 94 For the cuse of o T65, . 677 2 e g
the streaked pigeons, seo Dr Cl
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do the sexes of tho aboriginal parent-speciss; yet they acquire
their characteristio plumage late in life, for the chickens are
distinetly pencilled. - With respect to other characters besides
colour, in the wild-parent species and in most of the domestic
Dreeds, the males alone possess a well-developed comb; but in
the young of tho Spanish fowl it is largely developed at a very
carly age, and, in accordance with this early development in the
malo, it is of unusual size in the adult female. In the Game
breeds pugnacity is developed at a wonderfully early age, of
which curious proofs could be given ; and this character is trans-
mitted to both sexes, so that the hens, from their extremo
pugnacity, are now generally exhibited in separate pens. With
the Polish breeds the bony protuberance of the skull which
supports the crest is pmwllydaveloped even before the chickens
are hatched, and the crest itself soon begins to grow, though at
first fecbly;*" and in this breed the adults of both sexes aro
byagreat bony and an

Finally, from what we have now seen of the relation which
exists in many natural species and domesticated races, between
the period of the development of their characters and the
manner of their transmission—for example, the striking fact of
the early growth of the horns in the reindeer, in which both
sexes bear horns, in comparison with their much later growth
in the other species in which the male alone bears horns—we
‘may conclude that one, though not the sole cause of characters
being exclusively inherited by one sex, is their development at
a late age. And secondly, that one, though apparently a less
efficient cause of characters being inherited by both sexes, is
their _development ot an early age, whilst tho sexes differ
but little in constitution. It appears, however, that some
difference must exist between the sexes even during a very
early embryonic period, for characters developed at this age not
zarely becomo attached to one sex.

Summary and concluding remarks.—From the foregoing dis-
cussion on the various laws of inheritance, we learn that the

of the parents often, or even generally, tend to become
developed in the offspring of the same sex, at the same age, and
periodically at the same season of the year, in which they first

4 For full particulars and re- 250, 256. In regard to the higher
ferences on all these points respect- animals, the sexual differences which
1ng the several breeds of the Fowl, have arisen under domestication are

see Variation of Animals and Plants described in the same work under
Snder Doméstication, vol. 1. pp.  the head of ench species
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appeared in the parents. But these rules, owing to unknown
causes, are far from being fixed. Hence during the modification
of a species, the successive changes may readily be transmitted
S et way vy s ok ) i o Dot w0
the offspring at one age, and some to the offspring at all ages.
No any arothe Javs of inbertancs estromely comper, but s0
are the canses which induce and govern variability, The
aciitiats s <iiubekides et el MMt esin ot by
sexual seloetion, which is i itself an extremely complex s
depending, as it does, on the ardour in love, the courage, and

the rivalry of the males, as well as on the powers of perception,
the taste, and will of the fomale, Sexual selection will also
bo largely dominated by natural selection tending towards
the general welfaro of the species. Henoe the manner in which
the individuals of either or both sexes have been affected
through sexual selection cannot fail to be complex in the highest

‘When variations occur late in life in one sex, and are trans-
mitted to the same sex at the same age, the other sex and the
young are left unmodified. ~ When they ocour late in life, but
are transmitted to both sexos at the same age, the young alone
are left unmodified. Variations, however, may ocour at any
period of life in one sex or in both, and be transmitted to both
sexes at all ages, and then all the individuals of the species
aro similarly modified. In the following chapters it will be seen
that all these cases frequently ocour in nature.

Sexnal selection can never act on any animal before the age
for reproduction arrives. From the great eagerness of the male
it has generally ncted on this sex and not on the females, The
males have thus become provided with weapons for fighting
with_their rivals, with organs for discovering and securcly
holding the femaie, nd for exciting or charming ber. When
the sexes differ in these Tompeis it 32 la 30 wo have ser,
extremely general law that the adult male differs more
from the young mal; and we mey conclude from hia e that

tho successive variations, by which the adult malo became modi-
fied, did not generally ‘before the age
some or many of the varistions occurred carly in

the old and young males may be observed in many specics of
Tt is probablo that young male animals have often tended to

vary in & manner which would not only have been of no use to
T o6 anderty Sgn,bakrwould. oo sesmlly tafecii
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as by acquiring bright colours, which would render them con-

selection. With the adult and experienced males, on the other
hand, the advantages derived from the acquisition of such
characters, would moro than counterbalance some exposure to
danger, and some loss of vital force,

As variations which give to the malo a better chanco uf
conquering other males, or of finding, socuring, or c.hmnmg
opposite sex, would, if they happened to arise in the female, b
of 1o service to her, they would not be preserved in har through
sexual selection. 'We have also good evidence with domesticated
animals, that variations of all kinds are, if not carefully selected,
soon lost through intercrossing and accidental deaths. Conse-
quently in astate of nature,if variations of tho abovo kind chanced
to arise in the female line, and to be transmitted exclusively in
this line, they would be extremely Jiable to b lost. If, howeyer,
the females varied and tramsmitted their newly acquired
characters to their offspring of both sexes, the characters which
‘were advantageous to the males would be preserved by them
through sexual selection, and the two sexes would in consequence
be modified in the same manner, although such characters were of
1o use to the females; but mmu ham&er Tave to recur o these

ire, and
apparently havo often w:qmred by transference, characters from
the male se:

7 merlis occurring Iate in life, and transmitted to one
sex alone, have incessantly been taken advantage of and accumu-
lated through sexual selection in relation to the reproduction of
the species; therefore it appears, at first sight, an unaccountable
fact that similar variations have not frequently been accumu-
lated through natural selection, in relation fo the ordinary
habits of life. If this had occurred, the two sexes would often
have been differently modified, for the sake, for instance, of
nyt\mng prey or of escaping from danger. Differences of this

kind between the two sexes do occasionally occur, especially in
the fower classes. But this implies that the two sexes follow
different habits in their struggles for existence, which is a raro
cireumstance with tho higher animals, The case, however, is
widely different with the reproductive functions, in which respect
the sexes necessarily differ. For variations in structure which
are related to these functions, have often proved of value to one
sex, and from having arisen at a Jate period of life, have been

®
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{ransmitted to one sex alone; and such variations, thus preserved
and transmitted, have given rise to secondary sexual characters.

In the following chapters, I shall treat of the secondary
sexual characters in animals of all classes, and shall endeavour in
cach caso to apply tho principles explained in tho present
chapter. Tho lowest classes will dotain us for a very short time,
Dbut he higher animals, especially birds, must bo treated at
considerablo length It should be borne in mind that for
reasons already assigned, I intend to give only a fow illustrative
‘nstances of $he fzumarable’stemobmres by he aid of which tho
‘male finds the female, or, when found, holds her. On the other
hand, all structures and instincts by the aid of which the male
conquers other males, and by which he allures or excites the
female, will be fully discussed, as these are in many ways the
‘most interesting.

Supplement on the pmpm.mz numbers of the two sexes in animals
Jonging to various classes.

As 10 one, 8 far as T can discover, has paid attention to the
relative mumbers of the two sexes throughout the animal
kingdom, I will hero give such materials as I have been able to
collect, although they aro extromely imperfect. They consist in
only a few instances of actual enumeration, and the mumbers are
not very large. As the proportions are known with certainty only
in mankind, I will first give them as a standard of comparison.

Man.—Tn England during ten years (from 1857 to 1866) the
average number of children born alive yearly was 707,120, in
the proportion of 1045 males to 100 females. But in 1857 the
male births throughout England were as 1052, and in 1865 as
1040 to 100. Looking to separate districts, in Buckingham-
shire (where about 5000 children are anmually born) the mean
i T rine e vl piod
the above ten years, was as 1028 to 100; whilst in N. Wales
(whero the average annual births are 12,878) it was as high
as 1062 to 100. Taking a still smaller district, viz, Rut-
Jandshiro (whero the annual births averago ouly 739), in 1864
tho male births were as 1146, and in 1862 as only 970 to
100; but even in this small district tho averago of tho 7385
births during the whole ten years, was as 1045 o 100; that is in
the same ratio os throughout England.® The proportions are
sometimes slightly disturbed by vnknown causes; thus Prof.

“ Tyenty-ninth Annual Report In this report (p. xii.) a special dex
of the Registrar-General for 1866.” cennial table is given.
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Faye states “that in some d.\sf:ncts of Norway there has boen
“ during a decennial steady deficiency of boys, whilst
i cition hes s T P
during forty-four years tho male to the female births have been
as 1062 to 100; but during this period it has ocourred five
times in one department, and six times in another, that the
femalo births have exceeded the males. In Russia the average
‘proportion is as high as 108'9, and in Philadelphia in the United
States as 1105 to 1002 Tho average for Europe, deduced by
Bickes from about seventy million births, is 106 males to 100
fomales.  On tho other hand, with white children born at the
Cape of Good Hope, the proportion of males is solow as to flnctuate
during successive years between 90 and 99 males for every 100
females. It is o singular fact that with Jews the proportion of
male births is decidedly larger than with Christians: thus in
Prussia the proportion is as 113, in Breslau as 114, and in
Livonia as 120 to 100; the Christian births in theso countries
being the same as usual, for instance, in Livonia as 104 to 100

Prof. Faye remarks that “a still greater preponderance of
“ males would be met with, if death struck both sexes in equal
« proportion in the womb and during birth. But the fuct is, that
“for every 100 still-born females, we have in several countries
“ from 1346 to 1449 still-born males. During the first four or
“ five years of life, also, moro male children die than females;
“ for example in England, during the first year, 126 bogs dic for
“every 100 girls—a proportion which in France is still more
“ unfavourable® Dr. Stockton-Hough accounts for these facts
in part by the more frequent defective development of males
than of females. Weo have before seen that the male sex is more

Norway and Russia, see also remarks

or
abstract of Prof. Faye's researches,

For the Cape of Good Hope, Quetelet
as quoted by Dr. H. H. Zouteveen,
in the Dutch Translation of this
work (vol. 1. p. 417), where much
information is given on the propor-
ion of the sexes.

% In regard to the Jews, see M.
R 14 s Proinci des

3723
d Foreign Medico-
Chirarg. xmw, April, 1807, p.

("rzm Annual Report of Births,
Deaths, &e., in Scotland,’ 1867, p.
xxviii,) that. “These examples may
“suffico to shew that, at almost
“ every stage of life, the males in
« Scotland have a greater liability
“to death and a higher death-rate
« than the females. ~The fact, how-

“ever, of this peculiarity being

“most strongly developed at that

< infuntile period of life when the

< dros, food aud guoaral trentament
both sexes are

ms to

« ongiibationsl pecularity dua 1o
“ sex alone.”

B2
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variable in structure than the femalo; and variations in im-

portant organs would generally be injurious. But the size of

the body, and especially of the head, being greater in malo tha
‘males

Dr. Crichton Browne,? believes, male infunts often suffer in hea
theanyiaty ke bizty" Ovilg €A% Bl o ol
Tate of malo children, both at birth ud for some timo eul-
sequently, and owing to tho exposure of grown men to vario
dangeta o, i "ebAsiey 1o GHlgA i edliwein ol
old-settled countries, where statistical records have been kept,
are found to preponderate considerably over tho males.

Prussia, Westphalia, Holland, France, England and the United
States, the excess of male over female births is less when they
axoillgitimale than when logiimate This has boen explained by
different writers in many different ways, as from the
being generally young, from the large proportion of iy
nancies, &e. But we have seen that male infants, from the largo
sizo of their heads, suffer more than female infants during
parturition; and as tho mothers of illegitimate children must bo
more liable than other women to undergo bad labours, from
various causes, such as attempts at concealment by tight lacing,
hard work, distress of mind, &., their male infants would
proportionably suffer. And this probably is the most efficient
of all the causes of the proportion of males to females born
alive being less amongst illegitimate children than amongst th
logitimate. With most auimals the greater size of the adult
male than of the female, is due to the stronger males having
conguered the Weaker in their struggles for tho possession of
58 el 0 cES it is owing to this fact that the two
sexes of at least some animals differ in size at birth. Thus

# ¢ West Riding Lunatic Asytom
b e e ) Si

Simpson has’ pro
of the male infuat, sxoseds that of
the female by 3-8ths of an inch in
circumference, and by 1-8th in
transverse diameter, Quetelet has
shewn tiakwoias b  ora emaler

see Dr,
nnndﬂy, Frility, sunmy, 1811,
P 3
S5t the savage Guaranys of

Paraguay, according to the accurate
ara (‘ Voyages dans 1

‘merid” tom. ii.

the women are to the men in the
roportion of 14 to
& Babbage, ¢ Edinburgh Joursal

of Science,’ 1829, v

P. 90, on’ still-born iY\-inn. [

illegitimate children in England,

see ‘Report of Registrar-General

for 1866,’ p. xv.

© The Complete Work of Charles Darwin Online



Criar. VIIL. Proportion of the Sexes.

245
we have the curious fact that we may attributo the more
froquont doaths of malo than femalo ifants, especilly amongst
the illegitimate, at least in part to sexual selection.

1t has often been supposed that the relative age of the two
‘parents determines the sex of the offspring; and Prof. Leuckart®
has advanced what ho considers sufficient evidence, with respect
to man and certain domesticated animals, that this is one impor-
tant though not the sole factor in the result. Soagain the period
of impregnation relatively {o the state of the female has been
thought by some to be the efficient cause; but recent observa-
tions discountenance this belicf. According to Dr. Stockton-
Hough,* the season of the year, the poverty or wealth of the
parents, residence in the country or in citics, the crossing of
foreign_immigrants, &e., all influence the proportion of the
sexes.  With mankind, polygamy has also boen supposed to lead
o the birth of a greater proportion of female infants; but Dr. J.
Campbell  carefully attended to this subject in the harems of
Siam, and coneludes that the proportion of male to fomale births

50 highly polygamous as the Fnglish race-
horse, and wo shall immediately sco that his malo and fomale
offspring are almost exactly cqual in number. I will now give
the facts which I have collected with respect to the proportional
numbers of the sexes of various animals; and will then briefly
discuss how far selection has come into play in determining the
result.

Hortee—M. Togeimeer b bocn o kind as to tabulate for m from
the ¢ Racing Calendar” the births of race-horses during a period of
twenty-ono yoars, it 1840 b 1867 1849 bemg omitted, as no

‘were that year published. The total births were 25,560.% con-
Heting of 13,703 mates o 1, 797 !umales, or in tho propartion of 997

malos to 100 fomales.

s theso

they are drawn from all parts of Eogland, during severo)
ith moch, conclude that

o two sexes are produced in al

lmtmnnhanm-aw

umbers are {olerably large, and as

years, we may
vith the domeati horse, o as
pual

numbers, Tho fluctuations in the proportions ous during successive years

® Louckart (in Waguor * Hand-
wirterbuch der Phys.’ B. iv. 1853,
5 774,

# Social Science Assoc. of Phila-
delphia, 1874.

# ¢ Anthropological  Review,’
April, 1870, p. evii,

ring eleven years a record

was kept of the number of mares

which proved barren or prematurely

slipped their foals; and it deserves

shewing how infertile
i highly-vurtured and Tather
closely-interbred animals have bo-
‘come, that not far from one-third of
the mares failed to produce living
foals. Thus during 1866, 809 malo
colts and 816 female colts were “lors)
and 743 mares fui

offspring.  During 1867, 5 aln
and 902 females were born, and 794
mares failed.
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aro closcly liko thoso whicl ecour with mankind, when o amall aad
thinly-populated are is considred ; thusin 1856 the malo horses wero
5 as

excess

ts that this belief may havo arisen from females being

and disappointment producing &
10ep are not ascertained by agriculturists until
iz, f tho period wher the males aro castrated

llowing returns ive the proportions at birth.

Moroover, L fid that severl guuc bteu er in Seotland, who annually

raise some thousar s, a ‘proportion
ufm.n]ﬂl.hmoflemnlu loduﬂnk “loﬂ.v‘ynrvr(w& "herefore the
proportion of males would be somewhat larger at birth than at theage of

castration. This is o remarkablo coincidenco with what,us wo bave

seen, occurs with mankind, and both cases probably depend on

same cause. I have received returns from four gentlemen in

o have md Lowland sheep, chie &nl.em, during the Inst ten o
they amount altoge i

07 males i 4555 fomal is in

100 females.  With respect to Ghovo -nd faced sheep bred in

Seotland, T have returns from six breeders, tw

extend back o 1862. The fotal number recorded amounts o 50,685,
md-ﬁngulﬂml ‘males and 25,614 temalm,m in the rtion of
97.9 males to 100 Ifwahlmtha returns.

29478

together, the total be amounts eonnm of
m.lumdwwzrem-lu,nruswmmo "So that with sheep at the
ion the females are cumml m excess of the males, but
b‘blydll.lwvn.\dnot hold Kg:l“
Of Cattle T s ronelved lmmna gentlemen of 982 births,
to0 few to be trusted; these consisted of 477 bull-calves and 505 cow-

® I am much indebted to Mr. tion to the premature deaths of the
Cupples for having procured for me males,—a _statement subsequently
the above returns from confirmed by Mr. Aitchison and
el s some of the following Te. _ others. To_this latter gentleman,
furns on cattle, Mr. R, Elliot, of and to Mr. Payan, I owe i thanks.
Laighwood, first. called my atfen- for large returns as to sheej
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mlvu- ie., in the pmpomonulsumdummn fonales. The Rer.
informs m nhninlmoucorsao-lmboman a farm in

ittle, In rogard, to.the commn. o

statements. Mr. R. Elliot, of Laighw

stoued him that o had dlveys found tho males in great oxees,

with the young in the nest. In conseqy this, nr. Elhoc

bimsel subsoquently examived somo Hundaod o cnes, and

statement true. Mr. F. Buckland has bred a large number i

s, and o also Lliores that. tho males iy ‘xcood. tho fomales,
Tn regard to Mol s are much more numerous

opartion; others believo that tho youngor malcs, avo expellod
fmmptza hordy and Sir J S -y-,tion though he has himself
Shable. i‘:’ “n.’a oo lled
t the young when expelle
nmn i A wonia gf mﬁm a prey to the many beasts of prey of the
unzy.

BIRDS.
Vit espect o tho Fou, L havo roeived only ano secount amely,
reared

that out of 1001 chickens of o highly-bred stock of Cochi
during cight years by M. Stretch, 487 proved males and 514 femal
i fo 100, mgnrd - Admest

wnyl

Ulna!.ly tho two bi From tho two eggs mapfn tho samo nest
are a male and o female; but Mr. Harrison Weir, who has been solarge
wbreeder, says that ho has often bred two cocks from the sume nest,
and seldom two hens; moreover, the hen is generally the weaker of the
, and more liablo to perish. \
‘With respect to birds in o state of nature, Mr. Gould and others
are convinced that the males are generally the more numerous; and
as the young males of many species resemblo tho females, the latter
would naturally appear to be tho more numerous. Largo numbers of
s are xearca by Mr. Bakerof Leadenhall from egis Iad by wild
and ho informs Mr. Jenner Weir llmt four or five males fo one
ek generally produced. An experienced observer remarks,®

- mu. *Historyof British Quad-
rupeds, ol
B Fstrations of the Zoology % On the authority of L. Lloyd,
of S, Africa,’ 1849, pl. 2. Game Birds of Sveden, 1557, 7p.
* Brehm (* lllns( Thierlebez,” B. 12,

990) comes 40 the samo con-
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“ Mr.
« flocks appearing greatly fo exccod tho femalo

majo, M. G. Talor* “Flori
a jor, Mr. G. Taylor® sa;
vlf::m"uqﬁ' in “mnwhmm

ey e i g
mmdlpolymht.

4 ¢Nat. Hist. of Selborne,’ lotter

xxh. edit. of 1825, vol. i. > lB’.
© Mr. Jenner

similar ton, o making o~

quiries lowing year.
o chew '.h:h:umhr of living chat-
finches caught, I may mention that
in 1869 there was a mat ween
two one man caught
in a day 62, and another 40, male
chaffinches, The greatest mumber

ever caught by one man in a single
y was 70.

For the foroging propertions,
indebted & oM, fhivia e &
of his rest

sults.
bis,’ 1860, p. 137; and 1867,
. 86
iy 1800, P 197,
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FISH,

With Fish the proportional numbers of the sexes can be ascertained
only by eatching hem in the
are many difficulties in arri fon.% Inferti
fomales might radily bo mlshken for males, as Dr. Giinther has
m ‘me in regard to trout. With some species the males aro
belioved to die soon after ﬁ.xhlmmg the ora.  With many speces !ho
males are of much smaller sizo than the females, so that a
‘umber of males would eseape from the same et by which the fomales
were caught. M. Carbonnier,” who has especially atten
natural history of the pike (Esoz lucius), states that many males, owing
10 their small size, are devoured by the larger fomales ; and he believ
that the males of almost all fish are cxposed from {his samo causo o
§iester dingor thas the Tomales,  Novortheloas in the fow cascs g
Shich the propartional numbers have bocn ackualy observed, tho
males appear to bo largely in exccss, Thus Mr. R, Buist, tho superin-
tendont of tho Stormontield experiments, says that in 1865, out of 70
salon first landed o tho puspose of abiaining tho ovay upsvards of 60
867 he in “ calls iltenholl to the vast dllpmpcmnn
“ of the m&leu fa the fer s. We had at the outset at lﬁ.& t ten mal

@oisio Tound coptive, T sannot’quite aceoust, os thia; olttur Hh
“males are more numerous than the females, or the latter scek safoty
Dby conccalment rather thin flight”  Ho then adds, that by carefully
searching the bauks, sufficient females for obtaining ova con =
Mr. H. Lee informs me that out of 212 trout, taken for this purpose in
TLord Portsmouth’s park, 150 were males and 62 fomales.
“Tho males of the Oyprnidie likowise seem 0 bo fn' exoess: et
soveral membem of this Fumily, viz, tho carp, fencly bream gnd
arly 10 follow the practics, rare Ta-the sniumal
o oF volyasdry ; T tho famalo whilsh spewning 1s. slways
attended by two males, one on each side, and in the case of the bream
threo or four males, This fuct is so well known, that it is always
Tecommendied o stock poud with two malo tanches to ono femalo,oc
at least with threo males to two females, With the minnow, sn
excellent observer states, that on the spawning-beds the males are ten
times as numerous as the females; when o femalo comes amongst tho

* Leuckart quotes Bloch (Wag: 1, 169, p. 3
dworterbuch der Phys. The Slnrmantﬁeld Puu
B. in. 1853,; 775), that with fsh tural Experiments,’ 1866,
ere are twice a5 many males as The ‘Field” newspaper, June zm,

1867.
* Quoted in the ‘Farmer; March 7 *Land and Water, 1868, p. 41,
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“sho is immediately pressed closely by a male on each sido:
-»‘.:m “when thoy huve beon o that situntion for » fime, aro superseded
“ by other two.

INSECTS.

In this great Class, the Lepidopters almost alone afford means for
m t.hopmpomoulnnmbu-lo{mm hr\h‘:shnlbun
lagiy et s o oI it T b hoped that s

some
pa o( silk-moths might have but after

a0 exact record,
o Francn and Italy, and copel e e
T e il s evet o gonersl appéars to bo
that tho sexes aro wrlyuqud,lmtu: taly, as T hear from Professor
Ganestrini, many brecders e coninoed that the female ae produced
This same Towever, informs me, that in the two
yoorh hmd.ammm" silkmoth (Bombyz qibia,the males
y tho fnt, whilst n tho the two sexes
nearly equal o onhefm..num
sard feres in llbl:‘ﬂ( n-uuo. soversl cbsorvers havo
i i S ly
Baton, 1n spesking of sove

males™  Thus Mr. 6 specics, dwut .
oo 12 b, which Inbabs s Amazons, says that tho
‘much eren'in the gopor:
tion of a hundred to one. In North Ame great
oxperience, estimates in the genus Papilio the males to the famxiel s
: . o say
that with P. turnus this is ccrtainly tho case. In South M.
‘males in excess in 19 species 7 and in one of these,

m, e o spccios s aro
numerous in certain lneditiel, he colleoted mly e fomales during
M. Maillard states that the

uth African species pes
haps offer an exception. Mr. Wallaco™ states e e ot of

in tho Malay arch aro more common and
‘more easily caught than the males; e el

 Yarroll, ¢ Hist. British Fishes, or four times as numerous as the
vol.i. 1826, p. 307 ; on the Cyprinus females.
331; on the Tinca vulgaris, ™ ¢The Naturalist on the Ama-
P

Chree . i 185, a. Tr0) that % ¢ eamanck. L. Soce v a3
the males of Butterfies aze three . 37,
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here add, that in Hyperythra, a genus of moths, Guenéo says, that
from four o five females aro sent in collections from India Tor onc

s subject ofthe proportional mumbers o the sexes of fnects

matea® T cannot, however, persuade myself that i S
sxplain tho great exces of males, i in tho bovo cuees of cortain buttar-
in_their native countrics, Mr.
Stainton, who has paid very close attention during many year 1o the
smaller moths, informs me that when he collected them in the ima;
siate ho thought that the males wero ten times s mumerous as tho
ut that sinco ther o seals from tho
u!erpillu state, ho is convinced that the fomales are the moro
umer eral entomologists

day, however, and somo others, tako an opposito view, and aro con-
v-hw‘]gh-:‘d:y“hlvemndhvm ngxund caterpillars o larger

breeders in Ttaly, that the female caterpillar of the sil
moro from tho docent discaso than tho malo; and Dr. Staudlnger
informs me that in_rearing Lepidopters more females die in the
eooo0n than males.  With niany species tho female caterpillar s largor
than the male, and o collector would naturally choose the finest
and thus unintentionally collect o larger mumber of females.
collectors have told mo that this was their practice; but Dr.
Wallaco is sure that most collectors take all the specimens which they
canfid of tho mrer kinds, which alono aro worth tho troublo of
surfound illars would probably
in o that in Ttaly
s bresders lieve, though on fnsulicieat ovideoce, that . the firet
broods of the Ailanthus silk-moth, the wasps destroy o larger number of
o fumale than oftho male caterpillars, . Dr, Wallice fusihor romarka
that femalo caterpillars, from being larger than the males, requiro
0r timo for their development, ais] consume mare food and mois-
tare; wnd thus they would be exposed durig » longer
ichnenmons, birds, &., and in times of scarcity would
4 reoter numbers. Hencs it appoars quite possiblo. that

¢ Proc. Enmmnlng. Soc Feb, *Proc. Eat.
1th, 1868, 1867, . 487
'Quoted by Dr. Wallace in

Soc? 3rd series, vol. v
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in a state of nature, fower female Lepidoptera may reach mat :{y
than males; and for our special object we are concerned with th
E\m;mmbm at maturity, when the sexes are ready to pmp-yu

mlnmrmwhu:hthomhuf

o s

glutaueu of malce, though this fuct may perhags bo secounted for

y o eurlicr emorgenco f tho males from cocoons, .

e s o ey o

= ted round o female Elachida ry I is well

Jmown that i nvu'g'm quemorﬂﬂmmmm i

o expored in 0 cage, iy ool e e d it
continod 1 & Toosa'wil even same, dawn the

Doubleday bf.lmvu that ho has scen from fifty to a
oth thess species atractod i tho ourss o lmgla d.y bya feml]a
i confnement. - In tho sle of Wight Mr. Trnaon ey
in which o female of the Lasiocampa n oy
provious day, and five males soon exdeavoured 1o gain admitianco,
In Australia, M. Verreaux, having placed the female of a small
by in, box in his pockiet, was followed by a erowd of males, s0
that about 200 entered the house with him.
Mz, Donbiodey as cnllos my atéention fo M- Staudinger's* list
of Lepidoptera, which E' es the prices of the males and females of
300 specics or well-marked it st buiteries (Rhopalocers).  Tho

futin m nmu rorer npeele- They differs thomalos being in ol case um,
‘the 118 species,

lhepnmnfthamnlewthltofmfm.llau 05 100 to 149; and this
apparently indicates that invorsely tho males escood. the females in
About 2 i

h I.l , Dr. h
believes, as previousl Md.Mlg:awnmbuollmdamo(

i mimdinmem Ho adds that with certain
species one sex. scems to preponderate over the other during certain

years.
Of direet observations on the sexes of Lepidoptera, reared either

* Blanchard, ¢ Metamorphoses, Teoptamest : Dimties
Marurs des Insectes, 1868, pp. 2 15 Luu Berlin, No. x. 1
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from eggs or caterpillars, T have reocived only the fow following
cases 1—

| dates.

! | Femate,
The s.v. J. Hellins® of Exeter reared,  dusing wss, &
73 species, which consisted ‘ 258 Jipw. 2
Mr. Albm Jones of Eltham reared, dnmg zses, | 159 | 12
imagos of 9 species, which consisted i 12
During xssg he reared imagos from 4 -pmu, con-] | 14 112
Mr. Bm:kl:r nF Emsworth, ‘Hants, during 1869,
om 74 species, consisting of. }‘ 180 {1160,
Dr. Wallaos of c.,mmu reared from one brood o}/ o -
Bombyx cynthia .
Dr. Wallace raised, from cocoons of Bombyx Pernyl)| g ci
sent from China, during 1869
Dr. Wallace raised, during 1868 and 1869, from ‘two)| oo o
Iots of cocoons of Bombyx yama-mai oA
934

Tuenl..A....‘

S0 that in these eight lotsof cocoons and eggs, males wero produoed
in excess. Taken together the proportion of males is 08 7
10 100 :m.m But the numbers are hardly large enough to

On tho wholo, from_theso various souroes of evidence, all
in the same dircction, I infer that with most species o
tho maturo males generlly excoed tho fomales in numbet ‘whatever
the pr nee from the ey
‘inseots, 1 hove: been. able

o collect very littlo xeliablo information. With the the stag-beatle
(leaus coroue) les appear to be much more

{han tho fomales:" but when, as Comelius remarkod Guring 1867,

an unusual number of these

llont o 0 common s o be o plaguc, whilst tho males aro 50 ram
18 t0 be hardly

® This naturalist has been so % Ginther’s ¢ Record of Zoo-

kind as to send me some results
from former years, in which the

fomales semed to prepondoraie;
but so many of the figures were
etiniates, that 1 found if impossible
to tabulate them.

logical Literature, 1867, p. 260.

On the_excess of female' Lucanus,

ibidap. 250. On the males of Lnca:

nus in England, Westwood, ¢ Modern

Clnm of Insects, vol. i. p<187‘ On
the Siagonium, ibid. p.
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aro wn or
is, fortle without soxual unjon . cxamples of this aro aflorded by
soveral of tho Oynipidms Tnall the gallmaking Cynipide known

0 M. Walsh, tho females are four or five times us numerous as the
males ; and 801t i forms me, with the gall-making Cecidomyii
(ipter).  With'same conmon of Sawies (Teathreding)

Simith has resred hundrads of specimens from Jarve of ol

P o other hand, Curtis
uy&," that with certain species (Aumlm), bud Ly him, tho males wero
as s to ono; whilt exactly the zeverso oecurd with
00 aiors s o specics ‘ought in the felds, In tho
family of Bees, ‘Hermann Milller ollected. 8 largo number of
specimens of many species, and reared others from the cocoons, nn«l
counted the sexes. He found that the males of some species
exceeded the females in number; in others the reverse occurre
in others the two sexes were nearly equal. But as in most cases
males emergo from the cocoons beforo the females, they ate at e
commencement of the breeding scason practically in excess. Miller
also observed {hat the relative number of the two sexes in some
species diffored much in different localities. But as H. Miller has
st remarked o me, theso remarks must bo received with
some caution, as might moro easity escape observation than
tho other. Thus his brother Fritz Millor has noticed 1n Brazi that
o o sexes of the sums speics of beo sometines frequent differnt
Xinds of flowers. With respect to the Orthoptera, I know bardly

he_esamined, the males were to
o females a6 fivo o six.  With the Neuroptera, Mr. Walsh states
that in many, but by o maeans in all tho species of the Odonatons
roup thro i o great overplus of males ; in tho gens Hetes
tho males aro generally ot least four times as numerous as the female.
certain_species in the genus Gomphus the males are equally i
oo whlIts 13 o’ oihes spasiec o Iealos Koo tvico o irlod
Tumerous as tho malos. | In sme European species of Psocus

these ere is ot present no
evidence females are subject to parthenogenesis ; and thus we
se0 how lgnomnt o a1 o tho cmuse ot apparent discrepancy in
the proportion of the
ey ot Glasacof s Aticnlata T have been abls to colleotsHl

® Walsh, in ¢The American En- aexhamhmke, 1828, p. 20.

tomologist,’ vol. i. 1869, p. 103. bservations nnN Amnnuu

F. Smith, ¢Record of Zoological l\eurupun. by B, Hage aud B.D.

L.umm, 1867, p. 328. Walsh, ¢ Proc. Soc.
lnmu, Pp. 4546, (Ialyhu, Oct. 1!63, pp. 168, 223,

Anwendung der Darwinschen
Lehe Verh, d. n. V. Jabrg. xsiv. Proc. Ent. Soc. London,’ Febe
“Die Strich, Zng oder Wau- 17, 1868,
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loss information. With Spiders, Mr. Blackwall, who has carefully
umnded to this class duri; ing many years, writes {0 mo that tho malss

@ X
the males in comparison with the females (a peculiarity which is some-
times carried to an extreme degree), and their widely different appear-
ance, may account in some instances for their rarity in collections.”

ame o{ the lower Crustaceans aro able to propagate their kind

this will account for the extreme rarity of the males:

thmVonSlebold“mnfu.Lly :xamined 1o less than 13,000 specimens of

pus fom twenty-ono localities, nd amongst theso ho found only
319 males. With some other forms (as Tanais and Cypris), as Fritz
Miller informs me, there is reazon to believe that the males are much
shorter-lived than the females; is would explain their scarcity,
fupposing tho o sexos to beat fist cqual in number. On tho other
Tand, Milller has invariably taken far more males than females of the
Dlutylxdm and of Cypridina on the shores of Brazil; thus with a
species i ho later gouus, 63 specimens canght tho samo day included
57 males; but ho suggests that this preponderance may be due
some unknown difference in the habits of the two sexes. With onc
ot the higher Bruzlan erabs, namely o Gelusimus, Fritg Mller
{ound the males 2 bo more munetous than the fenales. According
t the lurge experience of Spenco Bate, the roverse soems 1o
bo tho caso with six common British crabs, the names of which Le
lins given me.

The proportion. of the sexes in relation to natural selection.
There is reason to suspect that in some cases man has by
selection indirectly influenced his own sex-producing powers.
Certain women tend to produce during their whole lives more
ehildren of one sex than of the other: and the same holds
of many animals, for instance, cows and horses ; thus Mr. Wright
of Yeldersloy House informs me that one of his Arab mares,
though put seven times to different horses, produced seven
fllies. Though I have very little evidence on this head, analogy
would Jead to the belief, that the tendency to produce cither
sex would be inherited like almost every other peculiarity, for
instance, that of producing twins; and concerning the above
tendency a good authority, Mr. J. Downing, has communicated
to me facts which seem to prove that this does ocour in certain
families of short-horn cattle. Col. Marshall * has recently found
on careful cxamination that the Todas, a hill-tribe of India.
* Auother great authority with 0. P. Cambridge, s
‘respect O.n this cllu, Prof. Thorell f arterly  Journal n( Suencc,
;uropean Spiders,’ 1369 421
1869-70, part i, p. 205) speaks as % w ‘uu riige zur Parthenogenesis,”
female spiders were generally com- p. 17
moner than the males. " ‘Th! ‘Toins,’ 1873. vo. 100
# See, on this subject, Mr. 111,194, 196,
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consist of 112 males and 84 females of all ages—that is in a ratio
of 1833 males to 100 females. The Todas, who are polyandrous
in their marriages, during former times invariably practised
Tl Sl s s 8 readiil s v boee lssinasd
for a considerable period.  Of the children born within late years,
‘males ar more numerous than the females, in the proportion
of 124 t0100. Colonel Marshall accounts for this fact in the
following ingenious manner. * Letus for the purpose of illustra-
“tion take three families as representing an averago of the
cotise b ey that cme s gloe Peci tithes daughters
“ and o sons ; a second mother has six sons only, whilst the
“ third mother has three sons and threo daughters. The first
““mother, following tho tribal custom, destroys four daughters
preserves two. The second retains her six sons. The third
“Kills two daughters and keeps one, as also her three sons.  We
“ have then from the three families, nine sons and three daughters,
“with which to continue the brecd. But whilst the males
“belong to families in which the tendency to produce sons is
«great, the females aro of those of a converse inclination. Thus
“the bins strengthens with each generation, until, as we find,
“families grow to have habitually more sons than daughters.”
That this result would follow from the above form of infanticide
scems almost certain ; that is if we assume that a sex-producing
tendency is inherited. But as the above numbers are 50 ex-
tremely scanty, I have searched for additional cvidence, but
cannot decide whether what T have found is_trustworthy ;
nevertheless the facts are, perhaps, worth giving. The Maories of
Now Zealand have long practised infanticide; and Mr. Fenton®
states that he “ has met with instances of women who have de-
“ stroyed four, six, and even seven children, mostly females.
« However, tho universal testimony of thoso best qualified to
“ judge, is conclusive that this custom has for many years been
“ almost extinct. Probably the year 1835 may be named as the
< period of its ceasing to exist.” Now amongst the New Zea-
Ianders, as with the Todas, male births ave considerably in excess.
M. Fenton remarks (p. 30), “ Oro fact is _certain, although the
“ exact period of the commencement of this singular condition of
“ the disproportion of the sexes cannot be demonstratively fixed,
“ it is quite clear that this course of decrease was in full opera-
“tion during the years 1830 to 1844, when the non-ndult
population of 1844 was being produced, and has continued
“with great energy up to the present time” The following
statements aro taken from Mr. Fenton (p. 26), but as the numbers
* ¢ Aboriginal Inhabitants of New Zealand ; Government Report,’ 1858,
p- 36,
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are not large, and s tho census was not accurate, uniform
Tesults caunot bo expected, 1t ahould be borne in stad in s
and the following cases, that the normal state of every population
is an excess of women, at least in all civilised countries, chiefly
owing to the greater mortality of the male sex during youth, and
partly to accidents of all kinds later in life. In 1858, tho
nativo population of New Zealand was estimated as consisting
of 81,667 males and 24,303 fomales of all ages, that is in the
ratio of 180°3 males to 100 females. But during this same year,
and in certain limited districts, the numbers were ascertained
with much care, and the males of all ages were here 753
and the females 616; that is in the ratio of 122 males to 100
fomales. It is more important for us that during this same
year of 1838, the non-adult males within the same district
were found to be 178, and the non-adult females 142, that is in
the ratio of 1258 to 100. It may be added that in 1844, at
which period femalo infanticide had only lately ceased, the
non-adult males in one district were 981, and the non-adult
females only 194, that s in the ratio of 1448 males to 100 females.
In the Sandwich Islands, the males exceed the females in
mumber. Infanticido was formerly practised thero to a frightfal
extent, but was by no means confined to femalo infants, as
is shewn by Mr. Ellis,* and as T have been informed by Bishop
Staley and the Rev. Mr. Coan. Nevertheless, another apparently
trustworthy writer, Mr. Jarves whose observations apply to
the whole archipelago, remarks:—* Numbers of women are to
“ e found, who confess to the murder of from three to six or eight
“ children;” and he adds, “ females from being considered less
“ useful than males were more often destroyed.” From what is
to occur in other parts of tho world, this statement is
probable; but must b received with much caution. Tho
‘Practice of infanticido ceased about the year 1819, when idolatry
was abolished and missionaries settled in the Islands. A carefal
census in 1889 of the adult and taxable men and women in the
island of Kauai and in one district of Oahu (Jarves, p. 404),
gives 4723 males and 8776 females; that is in the ratio of
12508 10100. At the same time the number of males under
fourteen years in Kouai and under cighteen in Oahu was 1797,
and of females of the same ages 1429; and hero wo have the
ratio of 12575 males to 100 fomales.
In a census of all the islands in 1850 the males of all ages
“Narrative of a Tour through * This is given in the Rev. H. T.
ll'll] 1826, p. 208, Cheever’s *Life i m ..he Sandwich Is-
i Rhmry oI the Sandwich lands,’ 1851, p. 2
Ialands;’ 1843, p. 99. £
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amount {0 86272, and the females to 33,128, or as 10949 to

100. The males seventeen years amounted to 10,773, and

the fomales under the same ago to 9593, or as 1123 to 100.

proportion of males of all ages

to females, is as 12536 to 100. Tt must
Sandwich

Islands give the proportion of living males to tiving i,
and not of the births; and judging from all civilised countries
the proportion of males would have e considerably higher it
the numbers had referred to births.®

From the several foregoing cases we have some reason to
belicve that infanticide practised in the manner above explained,
tends to make a male-producing race; but T am far from sup-
posing that this practice in the case of man, or some amalogous
‘process with other species, has been the sole determining canso
oF 8 o e Bkl Therermagt o Wi ok Taw BdFis
to this result in decrensing races, which have already become
somewhat infertile. Besides the several causes previously

# Dr. Coulter, in describing on this subject from the breeding
(‘Journal R. Geograph. Soc..’ vol. of dogs; inasmuch as in most breeds,
7. 1835, p. 60) the of Cali- with™ the Sng  perhape, of
fornia_about fomale

e i At by the
ish missionaries, have nearly
I perished, or are perishing, al-
though well treated, not_driven
from their native land, and kept
the use of spirits. He at-
tributes this, in great part, to the
undoubted fact that the men greatly
exceed the women in number; buf
he does not know whether this is
due to  fllur o fmale fipring,
x to more females dying during
sy pouth, Thel.mnhm-dv-,
accordin Il nnlogy, n e

uent

“ tion.”

about infantcide, this caso cannot
in’ support of

H1F Dz, Conlter s correct

ol.
i rapid
decrease of the reclaimed natives,
we may suspect that, as in the
cusen lataly glees, thee fetlity

diminished from
Lmu s of lie
hoped to gain some light

puppies are dul.rvvad than males,

les_assures me that this is
Scotch _deer-hounds.
Untortunately, I know nothing ot
the sexes in any
oo g i3 greshounds, aad
there the male births are
female as 1101 to 100. \nw from
enquiries made from many breeders,
seems that the females ars
in some respects more esteomed,
though otherwise troublesome; and

enuls,'. oes
take place toa & e
fnre I'am unable to decic
can, on the above principles, sc-
ol i The phvpad e or 1
bists in greyhounds On the other
hand, we bave ssen thet with
ot tie T sheep, which are
ton abusble for the sout f ither
e

sex to be dest
difference, the
in excess,

females are

slightly
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alluded to, tho greater facility of parturition ariongst savages,
and the less consequent injury to their male infants, would
tend to_increase the proportion of live-born males to females.
There does not, however, seem to be any necessary connection
botween savage lifo and a marked excess of males; that is if we
may judge by the character of the seanty offspring of the lntely

existing Tasmanians and of the crossed offspring of the Tahitians
now inhabiting Norfolk Island.

As the males and fomales of many animals differ somewbat in
habits and are exposed in different degrees to danger, it is
probable that in many eases, more of one sex than of the other
are habitually destroyed. But as far as I can trace out the com-
plication of causes, an indiscriminate though large destruction
of either sex would not tend to modify the sex-producing power
of the species. With strictly social animals, such as bees or ants,
which produce a vast number of sterile and fertile females in
comparison with the males, and to whom this preponderance is
of paramount importance, e can sce that those communities
would flourish best which contained females having a strong
inherited tendency to produce more and more females; and in
such cases an unequal sex-producing tendency would be ulti-
mately gained through natural selection. With animals living
in herds or troops, in which the males come to the front and
defend the herd, as with the bisons of North America and certain
baboons, it is conceivable that a male-producing tendency might
be gained by natural selection; for the individuals of the better
defended herds would leave more numerous descendants. In
the caso of mankind the advantago arising from having a pre-
‘ponderance of men in the tribe is sepposed to bo one chief cause
of the practico of female infanticide.

Tn no case, as far as we can see, would an inherited tendency
to produce both sexes in equal numbers or to produce one sex
in_excess, be a direct advantago or disadvantage to certain
individuals more than to others; for instance, an individual
with a tendency to produce more males than females would not
smeceed better in the battle for lifo than an individual with an
oppoute tendency; and therefore  tendency of this kind could
10t be gained through natural selection. Nevertheless, therearo
certain animals (for instance, fishes and cirripedes) in which two
or more males appear to be necessary for the fertilisation of the
female; and the males accordingly largely preponderate, but it
i5 by 10 means obvious how this male-producing tendency could
have been acquired. I formerly thought that when a tendency
to produce the two sexes in equal numbers was advantageous o
the species, it would follow from natural selection, but I now

52
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sce that the whole problem is so intricate that it is safer to leave
its solution for the future.

CHAPTER IX.

SECONDARY Sxxvu Cmmunnn 1N THE LOWER CLASSES OF
KINGDOM.

These characters absent in the lowest classes—Brilliant colours—Mollusca
—Aunelids—Crusiace,socndarysexua charuter stronglydeveloped
imorphistn ; colour ; characters not acquired before maturity—Spiders,
sexunl colours of ; siridulation by the males—Dyria

Wirn animals belonging to the lower elasses, the two sexes

are not rarely united in the same individual, and therefore

sexual characters cannot be developed. In many
cases whero the sexes are separate, both are permanently at-
tached to some support, and the one cannot search or struggle
for the other. Morcover it is almost certain that these animals
have too imperfect senses and much too low mental powers, to
nppmcmm each other’s beauty or other attractions, or to feel

i e e o sub-kingdoms, such as the Protozoa,
Calenterata, Echinodermata, Scolecida, secondary sexual cha-
racters, of the kind which we have to consider, do not oceur; and
this fact agrees with tho belief that such characters in tho
higher classes have been acquired through sexual selection,
which depends on the will, desire, and choico of either sex.
Nevertheless some fow apparent exseptions coeur; thus, as 1
hear from Dr. Baird, the males of certain Entozon, or internal
parasitic worms, differ slightly in colour from the females; but
Wo have 10 reason to supposo that such differences have been
angmented through sexual selection. Contrivances by which the
male holds the female, and which aro indispensable for the
propagation of the species, are independent of sexual selection,
and have been acquired through ordinary selection.

o Maay of th lower animals, whether hermaphrodites or with

parate sexes, are ornamented with the most brilliant tints, or
rma o shaded and striped in an elegant manmer ; for instance, many
sea-anemones (Actini), some jelly-fish (Medusm,
Porpn.a &e.), some Planaris, many star-fishes, Echini, Ascidians,
&c.; but wo may conelude from the reasons already indicated,
namely the union of the two sexes in some of these animals, the
anently affixed condition of others, and the low mental
powers of all, that such colours do mot serve as & sexual
attraction, and have not been acquired through sexual selection.

© The Complete Work of Charles Darwin Online



Cnmar. IX. Sexual Selection. 261

1t should be borne in mind that in no case have we sufi-
cient ovidence that colours have been thus acquired, ex-
51 Wi oo 1. moh maars beillianily o aaepionoualy
coloured than tho other, and where there is no differanco
in habits between the sexes sufficient to dccount for their
different colours. But the cvidenco is rendered as complete
as it can ever be, only when the more ornamented indivi-
duals, almost always the males, voluntarily display their
attractions before tho other sex ; for we cannot believe that such
display is useless, and if it bo advantageous, sexual selection
will almost inevitably follow. We may, however, extend this
conclusion to both sexes, when coloured alike, if their colours aro
ly analogous to those of one sex alone in cerfain other
species of the same group.

Mov, then, are we to account for the beautiful or even
gorgeous colours of many animals in the lowest classes? It
appears doubtful whether such colours often serve as a protec-
tion; but that we may easily err on this head, will be admitted
by every one who reads Mr. Wallaces excellent essay on this
subjct. 1t would nof, for instance, f st oseur o any ano
that the transparency of the Modus, or jelly-fishes, is of the
highest service to them as a protection; but when we are
reminded by Hiickel that not only the meduse, but many
floating mollusea, crustaceans, and even small oceanic fishes
partake of this same glass-like appearance, often accompanied
by prismatic colours, we can_ hardly doubt that they thus
escape the notico of pelagic birds and other enemies. M.
Giard is also convinced! that the bright tints of certain
sponges and ascidians serve as a protection. Conspicuous
colours are likewise beneficial to many animals as a warning to
their would-bo devourers that they are distasteful, or that they
‘possess some special means of defence; but this subjoct will be
diseussed more conveniently hereafter.

We can, in our ignorance of most of the lowest animals, only
say that their bright tints result either from the chemical
natare o the minute structure of their tissues, independently ot
any benefit thus derived. Iardly any colour is finer than that
of arterial blood; but there is 1o reason o suppose that the
colour of the blood is in itself any advantage; and though it
2dds to the beauty of the maiden’s check, no one will pretend
that it has boen acquired for this purpose. S0 again with many
animals, s tho lower ones, the bile is richly coloured;
hus us L intormod. by Ms, Hanoock, the cxirme beaniy of

Tolidse (naked sea-slugs) is chiefly duo to the biliary glands
1 ¢ Archives de Zoolog. Expér.,’ Oct. 1872, p. 563.
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being seen through the translucent integuments—this beanty
being probably of no service fo these animals. The tiuts of the
decaying leaves in an American forest are described by every
one as gorgeous; yeb no one supposes that these tints are
of the least advantage to the trees. Bearing in mind how many

substances closely analogous to natural organic compounds have
been recently formed by chemists, and which exhibit the most
splendid colours, it would have been a strange fict if substances
similarly coloured had not often originated, independently of
any useful end thus gained, in the complex Iaboratory of living

organisms.

The sub-Fingdom of the Mcllusca.—Throughout this great
division of the animal kingdom, as far as I can discover,
secondary sexual characters, such ns we are here considering,
nover occur. Nor could they be expected in the three lowest
classes, namely in tho Ascidians, Polyzon, and Brachiopods
(wnmunng the Molluscoida of somo authors), for most of

these animals are permanently affixed to  support or have their
soxes united in the ssme individual. In the Lamellibranchiata,
or bivalvo shells, hermaphroditism is not rare. In the mext
higher class of the Gasteropoda, or univalve shells, the sexes are
cither united or scparate. But in the latter caso the males
never possess special organs for finding, securing, or charming
the females, or for fighting with other males. As T am informed
by Mr. Gwyn Jeffreys, the solo external difference between the
sexes consists in the shell sometimes differing o little in form ;
for instance, tho shell of the male periwinkle (Littorina littorea)
is narrower and has a more elongated spiro than that of the
female. But differences of this nature, it may be presumed, are
directly connected with the act of reproduction, or with the
development of the ova.

The Gasteropoda, though capable of locomotion and furnished
with imperfect eyes, do not appear to be endowed with sufficient
mental powers for tho members of tho samo sex to siruggle
together in_rivalry, md thus to acquiro secondary sexual
characters. h the
Tl ¥t o 1 preceded by mmmp, o these

animals, o.hmmh
to pair Agassiz remarks,? Q\ueonqne a eu Poccasion
“ d'observer les amours des limagons, ne saurait mettre en doute
“ la séduction déployée dans les mouvements et les allures qui
“ préparent et accomplissent lo double embrassement de ces
“ hermaphrodites.” These animals appear also susceptible of
some degree of permanent attachment: an accurate observer,
# ¢ Do I'Esplee et de Ia Class.” &., 1869, p. 106.

© The Complete Work of Charles Darwin Online



Cuar. IX. Molluscs. 263

Mr. Lonsdale, informs me {hat he placed a pair of land-snails,
(Helm pomatia), one of which was weakly, into a small and il

provided garden. After a short time the strong and healthy
mdwxdnal dmppmred and was traced by its track of slimo
over a wall into an adjoining well-stocked garden. Mr.
Lonsdale wnnlmied that it had deserted its sickly mate; but
‘after an absenco of twenty-four hours it returned, and apparently
communicated the result of its successful exploration, for both
then started along the same track and disappeared over the
wall.

Even in the highest class of the Mollusea, the Cephalopoda or
cuttlefishes, in which the sexes are separate, sccondary sexual
characters of the present kind do not, as far as T can discover,
ocour. This is & surprising circumstance, as these animals
possess highly-developed sense-organs and have considerablo
mental powers, s will bo admitted by every one who has watched
their artful endeavours to escapo from an enemy?

however, are

sexual character, namely, that the male clement collects within
one of the arms or tentacles, which is then cast off, and clinging
by its sucking-dises to the female, lives for a time an independent
life. So completely does the cast-off arm resemble a separate
animal, that it was deseribed by Cuvier as a parasitic worm
under the name of Hectocotyle. But this marvellons structure
may bo classed as & primary rather than as a secondary sexual
character.

Although with the Mollusea sexual selection does not seem to
have come into play; yet many univalve and bivalve shells,
such as volutes, cones, scallops, &e., are beautifully coloured
and shaped. The colours do not appear in most cases to be of
any uso as & protection; they are probably the direct result, as
in the lowest classes, of the nature of the tissues; the patterns
and the sculpture of the shell depending on its menner of

The amount of light seems to be influential to a cortain
extent; for although, as repeatedly stated by Mr. Gwyn Jeffreys,
the shells of some spécies living at a profound depth are brightly
coloured, yet wo generally seo the lower surfaces, as well as the
parts covered by the mantlo, less highly-coloured than the
upper and exposed surfcest In somo cases, as with shells

for iistance e socomst  fiiience of light on the colours of
Mevegirn i oy tJournall (a  frondecemt incrustatse, de-
& ponl'.ed by the surf o
4+ 1 have gim (¢ Geolog. o e o st b by
vations on Voleanic Islands,’ 1844,  the solution of triturated sea-shella.
58) a curious instance of the
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living amongst corals or brightly-tinted sea-weeds, the bright
colours may serve as a protection.* But that many of the nudi-

mollusca, or sea-slugs, are as beautifally coloured as any
shells, may be seen in Messrs. Alder and Hancock’s magnificent
work; and from information kindly given me by Mr. Hancock,
it seems extremely doubtful whether these colours usually serve
as a protection. With some species this may be the case, as with
one kind which lives on the green leaves of alge, and is itself
bright-green. But many brightly-coloured, white or otherwise
conspicuous species, do not seek concealment; whilst again some
equally conspienous specics, as well as other dull-coloured kinds,
Tive under stones and in dark recesses. So that with these nudi-
Draneh molluses, colour apparently does not stand in any closc
relation to the nature of the places which they inhabit.

Theso naked sea-slugs are hermaphrodites, yet they pair
together, as do land-snails, many of which have extremely
pretty shells. It is conceivablo that two hermaphrodites,
attracted by each other’s greater beauty, might unite and leavo
offspring which would inherit their parents’ greater beauty.
But with such lowly-organised creatures this is extremely
improbable. Nor is it at all obvious how tho offspring from the
more beautiful pairs of hermaphrodites would have any ad-
vantage over the offspring of the less beautiful, so as to increase
in number, unless indeed vigour and beauty generally eomuded
We have not here the case of a number of males
mature eforo the females, with the more beautifal i
selected by the more vigorous females. 1If, indeed, brilliant
colours were beneficial to a hermaphrodite animal in relation
o ts general habits of I, tho moro brighily-tinted individusls
would succeed best and would increase in number; but this
would be a ease of natural and not of sexual selection.

Sub-kingdom of the Vermes: Class, Annelida (or Sea-worms)—
In this class, although the sexes, when separate, sometimes
dxﬂ'et from each other in characters of such importance that they
have been placed under distinct genera or even fumilies, yet the
differences do not seem of the kind which can be safely at-
tributed to sexual selection. These animals are often beauti-
fully coloured, but as the sexes do not differ in this respeot, wo
are but little concerned with them. Even the Nemertians,
though so Jowly organised, “vio in beauty and varicty of
“ colouring with any other group in tho invertebrate series;” yet
5 Dr. Murn hns l kzly discussed ¢ Proc. Boston Soc. of Nat. Hist.”
this subject r on the vol. xiv., April, 1871,
Adaptive Calnnﬂon H it
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Dr. Mclntosh® cannot discover that these colours are of any
service, The sedentary annclids bocome duller-coloured, ac-
cording to M. Quatrefages,” after the period of reproduction ; and.
this T presume may be attributed to their less vigorous condition
at that time. Al theso worm-like animals apparently stand too
Jow in the scale for the individuals of either sex to exert any
choice in selecting a partner, or for the individuals of the same
sex to strugglo together in rivalry.

Sub-kingdom of the Arthropoda Class, Crustacea.—In this great
class we first meet with undoubted secondary sexnal characters,
often developed in & remarkable manner. Unfortunately the
habits of crustaceans are very imperfectly known, and we cannot
explain the uses of many structures peculiar to one sex. With the
lower parasitic species the males are of small size, and they
alone are furnished with perfect swimming-legs, antenna and
sense-organs; the females being destitute of these organs, with
their bodies often consisting of & mere distorted mass. But
these extraordinary differences between the two sexes are no
doubt related to *heir widely different habits of life, and con-
sequently do not concern us. In various crustaceans, belonging to
distinct families, the anterior antenn aro furnished with peculiar
thread-like bodies, which aro bolieved to act as smelling-organs,
and these are much more numerous in the males than in the
fomales. As the males, without any unusual development of
their olfactory organs, would almost certainly be able sooner or
later to find the females, the increased number of the smelling-
threads has probably been acquired through sexual selection, by
the better provided males having been the more successful in
finding partners and in_producing offspring. Fritz Miller has
deseribed a remarkable dimorphic specics of Tanais, in which the
male is represented by two distinct forms, which never graduate
into each other. In the one form the male is farnished with
‘more numerous smelling-threads, and in the other form with
‘more powerful and more elongated chels or pincers, which serve
to hold the female. Fritz Miiller suggests that these differences
between the two male forms of the same species may have
ariginated in certain individuals having varied in the number of
the smelling-threads, whilst other individuals varied in the
‘shape and size of their chelio; o that of the former, those which
were best able o find the femalo, and of the latter, those which

© See his beautiful monograph on 7 See M. Perrier, ‘I'Origine de

¢British Annelids) part i 1873, I’Homme d'aprés Darwin,’ ‘Revue
»3 Scientifique,” Feb. 1873, p. 866,

© The Complete Work of Charles Darwin Online



266

The Descent of Man.

Parr IL

were best able to hold her, have left the greatest number of
progeny to inherit their respective advantages.*
In some of the lower crustaceans, the right anterior antenna,

Fig. 4

Labidocera Darwinti
(trom Lubbock).
@ Part of right anterior_ an-
S of e,
prehensile
b, Pisterior atr of thoraclc legs

e Ditto of female.

of the male differs greatly in structure
from the left, the latter resembling in
its simple tapering joints the antenns
of the fomale. In the male the
modified antenna is cither swollen in
the middle or angularly bent, or
converted (fig. 4) into an elegant,
and sometimes wonderfully complex,
prohensile organ? It serves, as I hear
from Sir J. Lubbock, to hold the
female, and for this same purpose one

! of the two posterior legs () on the

same sido of tho body is converted
into  forceps. In another family the
inferior or posterior sntennm are
« curiously zigzagged” in the males

alone.

Tn the higher crustaceans the an-
terior legs are developed into chele
or pincers; and these are generally
larger in the male than in the female,
—s0 much so that the market value of
the male edlble crab (Cancer pagurus),

C. Spence Bate, is
five hmes as great as that of the fe-
male. In many species the chelw are
of unequal size on the opposite side of
the body, the right-hand one being, as
1 am informed by Mr. Bate, generally,

though not invariably, the largest. This inequality is also often
much greater in the male than in the fomale. The two chelm
of the male often differ in structure (figs. 5, 6, and 7), the

smaller one resembling that of the female.

What advantage i

gained by their inequality in size on the opposite sides of the

® Facts and Arguments for
Darwin,’ English trandat. 1809, p.
20, See the previous discussion on
the olfactory threads. has
described asomewhat _analogous
case (as quoted in ¢ Nature, 1870,
P. 455) in a Norwegian crustacean,
the Pontoporeia affnis.

» See Sir J. Lubbock in ¢ Annals

of Nat. Hist?

8.
-zagged antenna
mentioned below, see Fritz Miller,
“Facts and Arguments for Darwin,
1869, p. 40, foot-note.
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Doy, wud by the inequality being much greater in the male than
; and why, when they are of equal size, both are

Fig. 5. Anteror part of body of Calliansssa (from Milne-Edwards) showing the ua-
equal and differently-constructed right and left-hand chele of the

N.B—Tho artist by mistake bas reversed the drawing, and made the left-hand chela
th arget.

Fig.6. Fig. 7.

Fig- 6. Sccond s of male Orchestia Tucuratinga (from Frita Ml
L i i

offen much large in tho malo than in the female,is not known.

from Mr. Bate, the chel are sometimes of such length
mdnuthnnheycamml possibly be used for carrying food to the
mouth. In the males of certain fresh-water prawns (Palmon)
the right leg ‘is actually longer than the whole body® The
great size of the one leg with its chel may aid the male in
ﬁghhng with his rivals; but this will not account for their

See a . C. Spencn, 565, Lam greatly indebod to M.

B-u, with ﬂgum, m oo Zoolog. . Spancn Bate fx neacyal the shore
RN L Tespect to the chela

B genu, Thid, p.  of the higher crustaceans,
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inoquality in tho female on the opposite sides of of the body. In
Gelasimus, according to a statement quoted by Milne-Edwards,"
the male and the female live in the samo burrow, and this
shews that they pair; the malo closes the mouth of the burrow
with one of its chelm, which is enormously developed ; so that
here it indirectly serves as & means of defence. Their main use,
however, is probably to seize and to secure the female, and this
in some instances, as with Gammarus, is known to be tho case.
The male of the hermit or soldier crab (Pagurus) for weeks
together, carries about the shell inhabited by the female* The
sexes, however, of the common shore-crab (Curcinus manas), an
Mr. Bate informs me, unite directly after the fomale has moulted
her hard shell, when she is 5o soft that she would be injured if
seized by the strong pincers of the male; but as she is caught
and carried about by the male before moulting, she could then be
seized with impunity.

Tritz Muller states that certain species of Melita are distin-
guished from all other amphipods by the females having “ the
“ coxal lamell of the penultimate pair of foet produced into
“ hoolclike processes, of which the males lay hold with the
“ hands of the first pair.” The development of these hook-like
‘processes has probably followed from those females which were
the most securely held during the act of reproduction, having
left the largest number of offspring. Another Brazilian amphi-

(Orclestia. Darwinii, fig. ) presents a case of dimorphism,
like that of Tanais; for there are two male forms, which differ
in the structure of their chelm® As cither chela would certainly
suffce to hold the female,—for both are now used for this purpose,
—the two male forms probably originated by some having
in one manmer and some in another; both forms having derived
certain special, but nearly equal advantages, from their differently
shaped organs.

Tt is not known that male crustaceans fight together for the
‘possession of the fomales, but it s probably the case ; for with
‘most animals when the male is larger than the female, he seems
to owe his grester size to his ancestors having fought
with other males during many generations. Tn most of the
orders, especially in the highest or the Brachyura, the male is
larger than tho fomale; the parasitic genera, however, in which
the sexes follow different habits of lifo, and most of the Emo-
‘mostraca must be excepted. ‘The chelw of many

" ‘Hut Nat, des Crust.” tom. ii. of 8. Devor
1837, p. ol an 'Mﬂller, ¢ Facts and Argue

k. c Spence Bate, ¢ Brit. ments for Darwin,’ 1869, pp. 25-28
Assoc., Fourth Report on the Fauna
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weapons well adapted for fighting. Thus when a Devil-crab
(Portunus puber) was seen by a son of Mr. Bate fighting with o
Carcinus menas, the latter was soon thrown on its back, and had
every limb torn from its body. When several males of a Brazilian
Gelasimus, a species furnished with immense pincers, were
placed togother in a glass Vessel by Fritz Miller, they mutilated
and killed one another. Mr. Bate put a large malo Carcinus

Flg 8 Orchestia Darwiui (rom Keite Millry showing the difrently.constrnced
o male forms.

9
manas into a pan of e T 5 s R
‘paired with & smaller malc; but the latter was soon dispossessed.
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2r. Bate adds, “if they fought, the victory was a bloodless one,
“for 1 saw no wounds.” This same naturalist separated a male
h

sand-skipper

from it famale, both of whom wero imprisoned in. the samo
vessel with many individuals of the same species. The female,
when thus divorced, soon joined the others. After @ timo the
male was put again info the same vessel; and he then, after
swimming about for a time, dashed into the crowd, and without
any fighting at once took away his wife. This fact shews that
in’the Amphipoda, an_ordor low in the scalo, the males and
females recognise each other, and are mutually attached.

The mental powers of the Crustacea are probably higher than
at first sight appears probable. - Any one who tries to cateh one
of the shore-crabs, so common on tropical consts, will perceive
how wary and alert they are. Thero is a largo crab (Birgus
Tatro), found on coral islands, which makes a thick bed of the
picked fibres of the cocoa-nut, at the bottom of a deep burrow.
1t feeds on tho fallen fruit of {his treo by tearing off the husk,
Hibro by fibre; and it always begins at that end where the threo
eye-like depressions are situated. It then breaks through one of
theso eyes by, Lamumering il its Leavy front pincers, and
mmmg round, extracts the albuminous core with its narro

terior pincers. But these actions are probably i =

that they would be performed as well by & young animal as by
an old one. The following case, however, can hardly be so con-
sidered: a trustworthy naturalist, Mr. Gardner; whilst watching
a shore-crab (Gelasimus) making its burrow, threw some shells
‘towards the hole. One rolled in, and three other shells remained
within a few inches of the mouth. In about five minutes the
crab brought out the shell which had fallen in, and carried it
away to the distance of a foo; it then saw the three other shells
Iying near, and evidently thinking that they might likewise roll
in, carried them to the spot where it had laid the first. It
would, I think, be dificult to distinguish this act from one
performed by man by the aid of reason.

Mr. Bate does not know of any well-marked case of difference
of colour in the two sexes of our British crustaceans, in which
Tespeot the sexes of tho higher animals so often differ. In some
cases, however, the males and females differ slightly in tint, but
Mr. Bate thinks not more than may be accounted for by their
different habits of life, such as by the male wandering more
about, and being thus more exposed to the light. Dr. Power

M ¢Travels in the Intevior of 463, an account of the habits of the
Brazil,’ 1846, p. 111 T have gmn, Birgus.
in my Journal of Researches,
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ried to distinguish by colour the sexes of the several species
which inhabit the Mauritius, but failed, cxcept with one speeies
of Squilla, probably S. stylifera, the male of which is described as
being * of a beautiful bluish-green,” with some of the appendages
cherry-red, whilst the female is clouded with brown and grey,
““ith the red about her much less vivid than in the male.”
In this case, we may suspect the agency of sexual selection.
From M. Bert’s observations on Daphnia, when placed in a vessel
illuminated by a prism, we have reason fo believe that even the
Towest crustaceans can distinguish colours. With Saphirina (an
oceanio genus of Entomostraca), the males are furnished with
minute shields or celllike bodies, which exhibit beautiful
changing colours ; theso aro absent in the females, and in
Toth sexes of ono specios’® It would, however, be extremely
Tash to conclude that these curious organs serve to attract the
females. 1 am informed by Fritz Maller, that in tho femalo ofa
Brazilian species of Gelasimus, the whole body is of a nearly
uniform greyish-brown. In the male tho posterior part of the
cephalo-thorax is pure white, with the anterior part of a rich
green, shading into dark brown; and it is remarkablo that theso
Siouss b a0 change in the course of a few minutes—the
white becoming dirty grey or even black, the green “ losing much
“of its brilliancy.” Tt deserves especial notice that the males do
o0t acquire their bright colours until they become mature. They
appear to be much more numerous than the females; ey
differ also in the larger sizo of their chele. In some species of
the genus, probably in all, the sexes pair and inkabit the same
w. They are also, as wo have seen, highly intelligent
animals. From these various considerations it seems probablo
that the male in this species has become gaily ornamented in
order to attract or excito the female.

Tt has just been stated that the male Gelasimus does not
aequire his conspicuous colours ntil mature and nearly ready
10 breed. This seems o general rule in the whole class in respect
10 the many remarkable structural differences between the sexes.
We shall hereatter find the same law prevailing throughout the
great sub-kingdom of the Vertebrata; and in all cases it is
eminently distinctivo of characters which havo beem. acquired
through ‘sexual selection. Fritz Mtller™ gives som
B s o this aw; Gics'tho imalo send nopper (Orchsts)
does mot, until nearly full grown, acquire his largo claspers,

15 My. Ch. Fraser, in ‘Proc. Zoo- ¢ Claus, ¢ Die frenlehenden Copes
log. Soc.” 1869, p. 3. 1 am indebted poden, 1863,
to Mr. Bae for Dr. Power's state- Facts and Argumcms, &
‘ment. P 79.
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which are very dxﬂerenlly construeted from those of the fomale;

is conspicuous :
of Sparassus mfagdul!u is dullish groen, whilst the adult malo
has the abdomen of a fine yellow, with three longitudinal stripes
of rich red. In certain species of Thomisus the sexes closely
resemble each other, in others they differ much ; and analogous
cases ocour in many other genera. It is often dificult to say
which of the two sexes departs most from the ordinary coloration
of the genus to which the species belong; but Mr. Blackwall

b

colour during their successive moults, before arriving at maturity.
In other cases the male alone appears to change colour. Thus
the malo of the above bright-coloured Sparassus at first re-
sembles the female, and acquires his peculiar tints only when
nearly adult. Spiders are possessed of acute senses, and exhibit
much intelligence; as is well known, the females often shew
the strongest affection for their cggs, which they carry about
enveloped in @ silken web. The males search eagerly for the
females, and have been seen by Canestrini and others to fight for
‘possession of them. This same author says that the union of the
£ sexes hus becn observed in about, bwenty specis; and o
asserts positively that the fomale rejects some of the

court her, threatens them th.h open mandibles, and at last i
long_ hesitation accepts the chosen one. From theso several
considerations, we may admit with some confidence that the
well-marked differences in colour between the sexes of certain
species are the results of sexual sclection; though we have not
hero the best kind of evidence,—the display by the male of his
ornaments. From the extreme variability of colour in the male
of some species, for instance of Theridion lineatum, it would
appear that these sexnal characters of the males have not as yet
Decome well fixed. Canestrini draws the same conclusion from

i <A History of the Spiders of ¢ Carttar, sssali secondail degli
Great Britain, 1861-64, For the Arachnidi,’ in the ¢Atti della Soo,
following facts, see pp. 77, 88, 102. Vemu—Tun!wl i S. Nat. Padora;

1 This author has recently pub- vol. i. Fase. 3, 18
lshed @ valuable essay on i

>
i
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fho fact that the males of certain species present two forms,
differing from each other in the size md ]ength of their jaws; and
‘this reminds us of the above cases of
The male is gencmlly ‘much; sma.ller llllm the fcmde, mmﬁ.hmes
to an extraordinary degree, and he is forced to be extremely
cautious in making his advances, as the female often carries her
coyness to a dangerous pitch. De Geer saw a male that “ in tho
“midst of his preparatory caresses was seized by the object of
“ s .uenuons, cnvcloped by her in a web and then dmmd s
“ sight which, as he adds, filled him with horror and indignatior
The Rev. O. ]? Cambridge® accounts in the following mnnner
for the extremo smallness of the male in the genus Nephila.
“ M. Vinson gives a graphic account of the agile way in which
“ the diminutive male escapes from the ferocity of the female, by
« gliding about and playing hide and seek over her body and
“ along her gigantic limbs: in such a pursuit it is evident that
* the chances of escape would be in favour of the smallest males,
“whilo tho larger ones would fall carly viotims; thus gradually
a diminutive race of males would be selected, until at last they
“ would dwindle to the smallest possible size compatible with the
“ exercise of their generative functions,—in fact probably to the
“ size we now see them, i.e., so small as to be a sort of parasite
“upon the female, and cither beneath her notice, ortoo agilo and
& ho lmu-ll for her to catch without greuh difficulty.’

s made the interesting discovery that the males
of several species of Theridion® have the power of making
@ stridulating sound, whilst the females are mute. The ap-
paratus consists of a serrated ridge at the baseof the abdomen,
mllnt ‘which the hard hinder part of the thorax is rubbed ; and

this structure not a trace can be detected in the famuleu It
dﬂlﬂu notice that several writers, including the well-known

~ bymusic* From the analogy of the Orthoptera and Homoptera,

* Aug. Vinson (‘ Aranéides des
Tles de I Reunion,” pl. vi. f

Hnn to Entomology,” vol. i. 1818,
280.

= £ tProc.Zoolog. Soe 1871, p. 621.
2 heridion Su

recorded
(‘Quarterly Journal of Science,’
July, p. 429); but 1 have
e thasriinal v
Kirby and Spence, it i
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and 2) gives a good
small'size of the male, in Epeira nd.)
z‘ In this species, as 1 may m.,m, d-punctatum et _gutta-
the male is testacoous and the fum; sco W
female black with legs banded with ¢ Naturhist, Tidskri
DL Otier oven mors siriking 1843, p. $49; and vol.
cases of inequality in size between 1849, p. 842.
ha

wie, Arsaen Suedicny . 184
van Zouteveen, in

bia Dutch casalation of this work

(vol. i p. 444), has collect

cases.

%

of Charles Darwin Online



274 The Descent of Man. Parr IL

to be deseribed in the next chapter, we may feel almost sure that
the stridulation serves, as Westring also believes, to call or to
excite the female; and this is the first case known to me in tho
ascending sealo of the animal kingdom of sounds emitted for

this

Clhss, nynapm—m neither of the two orders in this class,
the millipedes and centipedes, can I find any well-marked
instances of such sexual differences as more plrhcnhxly ‘concern
us. In Glomeris limbata, however, and perhaps in some few
other species, the males differ slightly in colour from the females;
but this Glomeris is & highly variable spocies. In the males of
the Diplopoda, the legs belonging either o one of the anterior or
of the posterior segments of the body are modified into pre-
hensile hooks which serve to secure the fomale. In some species
of Tulus the tarsi of the male are furnished with membranous
suckers for the same purpose. As we shall seo when we treat
of Insects, it is a much more unusual circumstance, that it is
tho femalo in Lithobius, which is furnished with probensilo
appendages at the extremity of her body for holding the male®

CHAPTER X.
SECONDARY SEXUAL CHARACTERS OF INSECTS.
Diversified structures possessed by the males for seizing the females—

Differences between the sexes, of which the meaning is not understood—
Difference iu size between the sem—'rhy..nm— ruw—ﬂemxpka‘l

mnucnl \nnmmm- of the males, murh fhnrslﬁed in structure ;
pugaaciy; eslours—Neuropters, sesual diflrences in colour—Hyme-
noptera, pugnacity and colours—Coleo lours; furnished with
great spparently as an orsament hltla stridulating organs
generally common to both sex

Iy tho immenso class of insccts the sexes sometimes differ in
their locomotive-organs, and often in their ‘sense-organs, as in

the peetinated and beautifully plumose antenna of the males of
‘many species. In Chloéon, one of the Ephemers, the male has
great pillared eyes, of which the female is entirely destitute
The ocelli are absent in the females of certain insects, as in the

lgendorf, however, has lately  ¢Hist. Nat. des Tnsectes: Apteres’
called attention to an analogous tom. iv. 1847, pp. 17, 19, 68.
structure in some of the higher
crustaceans, which seems adapted Linnean Soc’ vol. xxv. 1866,
o Sl S ToGoginl 4542 W' sepuc 408 Mu-
Record,” 1869, p. 603. see
* Walckenaer et P. Gervais, e enmm, By m,um.

© The Complete Work of Charles Darwin Online



Crar, X. Insects.

Mutilidn; and boro tho females aro likoviso winges.

sty conquer another, either in battle or courtship, throngh
his ugnacity, ornaments, or music. The innumerable

strength, pugnacit
contrivances, therefore, by which the malo is ablo to seize tho
female, may be briefly passed over. Besides the complex structures
at the apex of the abdomen, which ought perhaps to be ranked
as primary organs,? “ it is astonishing,” as Mr. B. D. Walsh® has
remarked, “ how many different organs are worked in by naturo
“ for the seemingly mmgmﬁumt object of enabling the male to
“ grasp the female firmly.” The mandibles or jaws are some-
times used for this purposo; thus the malo Corydalis cornutus (a
insect in some d the Dragon-flies, &e.)
Tas immense curved jaws, many times longer than those of the
female; and they aro smooth instead of being toothed, o that
he is thus enabled to seize her without injury: One of the
stag-beetles of North America (Lucanus elapius) uses his jaws,
which are much larger than those of the female, for the same
purpose, but probably likewise for fighting. In ome of the
sand-wasps (Ammoplila) the jaws in the two sexes are closely
alike, but are used for widely iflerent purposes: the males, as
Professor Westwood observes, “are exceedingly ardent, scizing
“ their partners round the neck with their sickic-shaped jaws;”®
'hxl.at the females it these organs for burrowing in sand-banks

and making their
Ths faral of the fronb—legs are dilated in many male beetles, or
cushions of hairs ; and in many genera
It ctics they ano eximed wisn roint sucker, so that
tho male may adhere to the slippery body of the female. Itisa

2 These organs in the male often species having been_observed in
il in closely-lliel species and  wnion, My, HacTachln iforme
afford excellent specific characters. me (vide * Stett. ung,"

But their importance, from a fanc-
l point of view, as Mr. R.
tan has remarked to me, sent strongly-pronounced difrences

has probably been overrated. It of this kind, were confined together
h-h«nmggemd that slight dif- by Dr. Aug. Meyer, they coupled,
ferences organs would and one pair produced fertile ova.

suffice to preunb the intercrossing
of well-marked varieties or incipient
gl ud would thus aid in their

elopment. That this can hardly
be the case, we may fafr from
many recorded cases

“The Practical Entomologis
Phlhdelphu, ol

i May,

S, Walsh, ibid. p. 107.
lhe ® ‘Modern classification of In-
sects,” vol. ii. 1840, pp. 205, 206.

1867,

" Geschihte, der

Ex
wol. i, mz » us) of distinct
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3r. Walsh, who ealled my attention
fo the double use of the Jaws, says
that he has repeatedly observed
this fact,
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much more unusual circumstance that tho female of some water-
beetles ) liuvo their clytra deeply grooved, and in
Acilius suleatus thickly set with hairs, as an aid to the male.
The females of some other water-
beetles (Hydroporus) have their
elytra punctured for the same
hy »% In the male of Crabro
cribrarius (fig. 9), it is the tibia
which is dilated into a broad
horny plate, with minute mem-
eous dots, giving to it a sin-
gular appearanco like that of a
riddles In the male of Penthe
(@ genus of beetles) a few of the
middle joints of the antennm are
dilated and furnished on the in-
ferior surface with cushions of hair,
exactly like those on the tarsi of
the Carabidm, “and obviously for
“ the samo end.” In male dragon-
flies, “the appendages at the tip
“of the tail aro modified in an
“ almost infinite variety of curious
“ patterns to enable them to em-
“ brace the neck of the female.”
Lastly, in the males of many in-
scets, tho legs are furnished with peculiar spines, knobs or
spurs; or the whole leg s bowed or thickened, but this is by no
means invariably a sexual character; or one pair, or all three
Dairs are elongated, somotimes to an extravagant length®
Tho sexes of many species i al e orders preent difrences
of which the meaning is not understood. One curious case
that of o bootlo (fig, 10), tho malo of which has tho loft mandiblo
much enlarged; so that the mouth is greatly distorted. In
enother Carabidous beetle, Eurygnathus? wo have the case,

Tig. 9. Crabro cribrarius. Uy figure,
3 lower Biure, fette. ©

¢ We have here a curious and
inexplicable ease of dimorphism, for
some of the females of four Euro-
penn species of Dytiscus, and of
rtain species of Hydroporus, have
Thele lyen, Bkl e lntere
mediate gradations~ between the
suleated or punctured, and the quite

gmooth lytra bave Beca obsered.
See haum, as quoted in
e m Vol vl 84748,
P-1896. Also Kirby and Spence,

¢Introduction to Entomology,’ vol.
m 1826, p. 305.
¥ Westwood, ¢ Modern Class? ol.
ii. p. 193. The following states
ment about Penthe, and others in
inverted commas e taken from
Mr. Walsh, ¢ Practical u
i, Philadsiphis, vol

+'Kirby ot Spance, idtroduct?

&, vol. iil. pp. 332336
P'ihdere\um,' 1854,

° ¢ Insecta
20.
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unique as far as known to Mr. Wollaston, of the head of the
female being much broader and larger, though in a variable
degree, than that of the male. Any number

of such cases could be given. They abound
in_the Lepidoptera: one of the most extra-
ordinary is that certain male butterflics
e the fore-legs more or less atrophied,
with the tibiz and tarsi reduced to mere ru-
dimentary knobs. The wings,also, in the two
sexes often differ in neuration, and some-
times considerably in outline, as in the Ari-
eoris epitus, which was shewn to me in the
British Museum by Mr. A, Butler. The males
of certain Sonth American butterflies have
tufts of hair on the margins of the wings,
and horny excrescences on the discs of the
posterior pairX In several British butter-
dlies,as shewn by Mr. Wonfor, the mules alone
are in parts clothed with pec:

e o of the bright, ight of the famale
glow-worm has been subject to much discus-
sion. The male is feebly luminous, as are the
larvie and even the eggs. It has been sup-

by some authors that the light serves to
fen away enemies, and by others to
gmu the male to the female. At last, Mr.
Belt™ appears to have solved the difficulty :

hﬁm that all the Lampyrids which he has
tried avo highly distasteful to insectivorous
mammals and birds. Hence it is in accordance
wm Mr. Bates’ view, hereafter to be explained,
. that many insects mimic the Lampyride

‘closely, in order to b mistaken for them, and g,
thus to escape destruction. Ho further be-
lieves that the luminous species profit by
being at once recognised as unpalatable, fgre, fmale
It is probable that the same explanation may be extended to the

&, Amu\la and 74, Mr. Wonfor's observations are
quoted in ¢ Popular Science Review,”
1868, p, 343,

12 e mzmhsz in Nicaragua,”

Hymen 7, pp- 89— 1874, pp. 316-320. On the phos-
differ in neuration wwnhng to phm.ccm of the eggs, see * Annals.

and Mag. of Nat. Hist.’ 1871,’ Nov.y
H. W. Bates, in “Journal of p. 372
Lion. Soc.’ vol. vi. 1862, p.

IE!“J ook ﬂl—
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Elates, ot sozes of which aro highly Juinous. 1t i nok

known why the wings of the have Dot been
veloped; but in her present stato she closely resembles a

Jarrs, and g Jaevs ace 0 Jignly on by many '
why she has been ‘much more

s
e o ouabii s sl FE8 e e A T
themselves are likowiso luminous.

Difference in Size between the Sexes—With insects of all kinds

cocoons of the silk-moth (Bombyz mors), that in France they aro
separated by o particular mode of weighing® In the lower
classes of the animal kingdom, tho greater sizo of the fomales
seems genenlly to depend on thlr developing a1 enormous

ment of tho eaterpillars of Bombyz eynthia and yamamai, and
especially to_that of some dwarfed caf reared from a
second brood on unmatural food, “ that in proportion as tho in-
« dividual moth is finer, 5o is the time required for its metamor-
“ phosis longer; and for this eason tho female, which is the
“ larger and heavier insect, from having to carry her numerous
“ eggs, will be preceded by the male, which is smaller and has
“ Jess to mature.”* Now as most insects are short-lived, and as
they are exposed to many dangers, it would manifestly be ad-
vantageous to the female to be impregnated as soon as possible.
This end would bo gained by th males being first matured in
large numbers ready for the advent of the females; and this
again would naturally follow, as Mr. A. R. Wallace has re-
marked” through natural sclection; for the smaller males
would be first matured, and thus would procreato a largo
number of offspring which would inherit the reduced size of
their male parents, whilst the larger males from being matured
Iater would leavo fower offspring.

There are, however, exceptions to the rule of male insects

larger than the females. There are, however, other beetles.
‘2 Robinet, ¢Vers 3 Soif 1848, vol,v.p. 485,

P 207, «of Proc, Ent. Seo.
& ragsnc, Bat Soc?Srd eres, Feb. m, m1, p- lxxi,
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which are not known to fight together, of which the males
exceed the females in size; and the meaning of this fact is not
Known; but in somo of theso cases, as with the hugo Dynastes
and Megasoma, we can at least sce that thero would bo no
necessity for the males to be smaller than the females, in order
to be matured before them, for these beetles are not short-lived,
and there would be ample time for the pairing of the sexes. So
again, male dragon-flies (Libellulidm) are sometimes sensibly
larger, and never smaller, than tho females;™ and as Mr.
MacLachlan believes, they do not generally pair with the females
until a week or fortnight has clapsed, and until they have
assumed their proper masculine colours. But the most curious
case, showing on what complex and easily-overlooked relations,
50 trifling a_character as difference in sizo betwoen the sexes
may depend, is that of the aculeate Hymenoptera; for Mr. F.
Smith informs me that throughout nearly the whole of this
large group, the males, in nccordance with the general rule, are
smaller than the females, and emerge about a week beforo them ;
but amongst the Bees, the males of Apis mellifica, Anthidium
manicatum, and Anthophora acervorum, and amongst the Fossores,
the males of tho Methoca ichneumonides, are larger than tho
females. The explanation of this anomaly is that a marriage
flight is absolutely necessary with these species, and the malo
requires great strength and size in order to carry the fomale
through the air. Increased size has here been acquired in op-
position to the usual relation between size and the period of
development, for the males, though larger, emergo before tho
smaller femal

We will now review the several Orders, selecting such facts
more particularly concern us. Tho Lepidoptera (Butterflies
and Moths) will be retained for a scparate chapter.

Order, Thysanura—The members of this lowly organized
are wingless, dull-coloured, minute insects, with ugly,
almost misshapen heads and bodies. Their sexes do not differ
but they aro interesting as shewing us that the males pay
sedulous court to the females even low down in the animal
seale. Sir J. Lubbock ™ says : “it is very amusing to seo theso
“Tittlo creatures (Smynthurus luteus) coquetting together. Tho
“male, which is much smaller than the female, runs round er,
“and they butt one another, standing face o face and moving

1 For this and other statements sce p. 3
& e sze of the sexes, seo Kirby 1 i L 08 Yol
and Spence, ibid. 5. 300} xevi. 1868, p. 396,
RS Gorasion ol insects,
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“ backward and forward like two playful lambs. Then the
« female pretends to run away and the male runs after her with
“ a queer appearance of anger, gets in front and stands facing
“ her again; then she turns coyly round, but he, quicker and
“more active, scuttles round 100, and scems to whip her
“ with his antennm; then for a bit they stand face to face,
“play with their antenn, and seem to be all in all to one
“ another.”

Order, Diptera (Flies).—The sexes differ little in eolour. The
greatest difference, known to Mr. F. Walker, is in the genus
Bibio, in which the males are blackish or quite black, and the
females obscure brownish-orange. The genus ia, i
covered by Mr. Wallace™ in New Guines, is highly remarkable,
as the males are furnished with horns, of which the females aro
quite destitute, The horns spring from beneath the eyes, and
curiously resemble those of a stag, being either branched o pal-
mated. In one of the species, they equal the whole body in
length. They might be thought to be adapted for fighting, but
as in one species they are of a beautiful pink colour, edged with
Dlack, with o pale central stripe, and as theso insects have
altogether a very elegant appearance, it is perhaps more probable
that they serve as ornaments. That, the males of some Diptera
fight together is certain; for Prof. Westwood ™ has several times
seen this with the Tipule. The males of other Diptera ap-
parently try to win the females by their music: H. Miller®
watched for some time two males of an Eristalis courting a
fomale; they hovered above her, and flew from side to side,

ing a high humming noise at the same time. Gnats and
‘mosquitoes (Culicide) also seem to attract each other by hum-
ming; and Prof. Mayer has recently ascertained that the hairs
on the antenna of the male vibrate in unison with the notes of a
tuning-fork, within the range of the sounds emitted by the female,
“ho longer hairs vibrato sympathetically with the graver notes,
and the shorter hairs with the higher ones. Landois also asserts
that he has repeatedly drawn down a whole swarm of gnats by
uttering a particular note. It may be added that tho mental
faculties of the Diptera are probably higher than in most other in-
sects, in accordance with their highly developed nervous system.®

1 ¢The Malay Archipelago,” vol. * See Mr. B. T. Lowne’s interest-
i, 1868, p. 313, ing work, ¢ On the Anatomy of the

# ‘Modern Classification of In- Blow-fiy, Musca vomitoria,’ 1870, p.
sects,’ vol. ii. 1840, p. 526, 14, He remarks (p. 33) that, “ the.

» el , &e., ‘Verh.d.n. “ captured flies utter a it
V. Jahrg’ xxix. p. 80. Mayer, in  plaintive note, and that this sound
*American Naturalist,’ 1874, p. 236.  causes other flies to disappear”
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Order, Hemiptera (Field-Bugs).—Mr. J. W. Douglas, who has
‘particularly attended to the British species, has kindly given me
an account of their sexual differences. The males of some specics
are furnished with wings, whilst the females are wingless; the
‘sexes differ in the form of their bodies, elytra, antenn and tarsi ;
but as the signification of these differences are unknown, they
may be here passed over. The females are generally larger and
more robust than the males. With British, and, as far as
Mr. Douglas knows, with exotic species, the scxes do mnot
commonly differ much in colour; but in about six British
specics the malo is considerably darker than the female, and
in about four other species the femalo i darker than the male.
Both sexes of some specics are beautifully coloured; and as
these insects’ emit an extremely nauseous odour, their con-
spicuous colours may serve as a signal that they are unpalat-
able to insectivorous animals. In some few cases their colours
appear to be directly protective: thus Prof. Hoffmann informs
me that he could hardly distinguish a small pink and green
species from the buds on the tranks of lime-trees, which this
inseot, froquents.

Some species of Reduvid mako a stridulating noise; and, in
the case of Pirates stridulus, this is said® to be effected by the
movement of the neck within the pro-thoracic cavity. Accord-
ing to Westring, Reduvius personatus also stridulates. But I
Tave no reason to suppose that this is a sexual character, ex-
cepting that with non-social inscots there seems to beno use
for sound-producing organs, unless it be as a sexual call.

Order, Homoptera.—Every ono who has wandered in a tropi-
cal forest must have been astonished at the din made by the
male Cicade. The fomales are mute; as the Grecian poet
Xenarchus says, « Happy the Cicadas live, since they all have
“ yoiceless wives.” The noise thus made could be plainly heard
on board the “ Beagle,” when anchored at a quarter of a mile
from the shore of Brazil; and Captain Hancock says it can bo
heard at the distance of a mile. The Grecks formerly kept, and
tho Chineso now keep these insccts in cages for the sake of
‘their song, 5o that it must be pleasing to the ears of some men.®
The Cicadide usually sing during tho day, whilst the Fulgoridzm
appear to bo night-songsters. The sound, according to Landois*
* Westwood, ‘Modern Class. of also, on the Fulgoride, Kirby and
,’ vol. ii. p. 478. Spence, ¢ Introduct.” vol. ii. p. 401.
# These particulars are taken “Zeitschrift fir wissenschat
¢ Modern Class. of il 1867, s. 152-158.
lnsects,’ vol. ii. 1840, p. 422. See,
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is produced by the vibration ot the lips of the spiracles, which
are set into motion by & current of air emitted from the tracher;
but this view has lafely been disputed. Dr. Powell appears to
have proved* that it is produced by the vibration of & mem-
brane, set into action by a special muscle. In the living insect,
whilst stridulating, this membrane can be seen fo vibrate; and
in ho dead insect the proper sound js heard, if the muscle,
when o littlo dried and hardened, is pulled with the point of &
pin. In the femalo the whole complex musical apparatus is
present, but is much less developed than in the male, and is
never used for producing so

With rospect to the i of the music, Dr. Hartm:

“ the males. Standing in thick chestnut spronts about as high
« as my head, where hundreds were around me, T observed the
« females eoming around the drumming males.” He adds,  this
“ season (Aug. 1868) a dwarf pear-tree in my garden produced
“ about fifty larvae of Cic. pruinosa; and I several times noticed
“ the females to alight near a male while he was uttering his
“ clanging motes.” Fritz Miiller writes to me from S. Brazil
that he has often listened to a musical contest between two or
three males of a species with a particularly loud voice, seated
at a considerable distance from each other: as soon as one had
finished his song, another immediately began, and then another.
As there is 50 much rivalry between the males, it is probable
that the females not only find them by their sounds, but that,
like female birds, they are excited or allured by the male with
the most attractive voice.

I have mot heard of any well-marked cases of ornamental
differences between the sexes of the Homoptera. Mr. Douglas
informs me that there are three British species, in which the
‘male is black or marked with black bands, whilst the females are
pale-coloured or obscure.

Order, Orthoptera (Crickets and Grasshoppers).—The males in
the threo saltatorial families in this Order are remarkable for
their musical powers, namely the Achetide or crickets, the
Looustide or which thero s no oquialent English name, and the
ide or grasshoppers. The stridulation produced by some
‘Transact. New Zealand In- from a ‘Journal of the Doings of
:llluka’ v-ﬂ v. 1573,y 286. Cicada septemdecim* by Dr. Harte
* 1 lebted to Mr. Walsh

for h:vln‘ sent me this extract
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of tho Locustids is so loud that it can bo heard during tho night
at the distance of a mile; ¥ and that made by certain spocies is
2ot unmusical even to tho human car, so that the Indians on the
Amazons keep them in wicker cages. All observers agree that
the sounds serve either to call or excite the mute females.  With
respect to the migratory locusts of Russia, Korte has given® an
interesting case of selection by the female of a male. The males
of this species (Pachytylus migratorius) whilst coupled with the
female stridulate from anger or jealousy, if approached by other
males. The house-cricket when surprised at night uses its voico
to wamn its fellows® In North America the Katy-did (Platy-
phyilum concavum, one of the Locustidz)is described ® as mount-
ing on tho upper branches of a tree, and in tho evening beginning
 his noisy babble, while rival notes issue from the neighbouring
 treos, and the groves resound with tho call of Katy-did-she-did
“the livelong night” Mr.
Bates, in speaking of the Euro-
pean field-cricket (one of the
Achetidz), says, “ the malo has
“been observed to place him-
“self in tho evening at the
“ entrance of his burrow, and
“ stridulate until a female ap-
“ proaches, when tho Iouder
“notes are succeeded by a
“moro subdued tone, whilst
“the successful musician ca~
“esses with his antennm the
“mate ho has won.”* Dr.
Soudder was able to excito one  Fi&11; Gn"ﬂlgn‘;rs:gmlﬂv)
of these insects to answer him, Tagaified, showing
by rubbing on a filo with a e st ot
quill® In both sexes a’ re- Smooth nervars,
markable auditory apparatus e LS o e ) e
has been discovered by Von Siebold, situated in the front legs.®

oL Gmldmg, ‘Tmnslnc Linn. zons” vol. i. 1863, p. 252. Mr.
Soe.” vol. xv. p. 1: Bates gives a very interesting dis-

% I state this on the authority cussion on the gradations in the
of Kbppen, ¢ Ueber die Heuschrecken musical apparatus of the three
in Sudrussland,’ 1866, p. 32, for I families. See also Westwood,
have in vain endeavoured to procure ‘Modern Class.” vol. ii. pp. 445
Ml work and 453.

‘White, ¢Nat. Hist. of 3 ¢ Proc. Boston Soc. of Nat.

sm»m, vol. ii. 1825, p. 262. Hist.? vol. xi. April, 1868.

% Harris, ‘lnse:;u of New Eng- ¢ Nouveau Manuel d'An-ﬁ.
llnd,‘ 1842, p. 1! Cnmp' mmm translat.), tom.

The Nnturn.hnt on the Ama- 1850, p. 5¢
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In the three Families the sounds are differently produced. In
the males of the Achetidw both wing-covers have the same
apparatus; and this in the field-cricket (Gryllus campestris,
fig. 11) consists, as described by Landois,* of from 131 to 138
sharp, transverse ridges or tecth (s¢) on the under side of one of
the nervures of the wing-cover. This toothed nervure is rapidly

seraped across a projecting, smooth, hard ner-
vare (1) on the upper surface of the opposite
wing. First one wing is rubbed over the
other, and then the movement is reversed.
Both wings are raised a little at the same
time, 50 as to increase the resonance. In
some species the wing-covers of the males aro
furnished at the base with a tale-like plate®
T here give a drawing (fig. 12) of the teeth on
the under side of the nervure of another
Fig. 12. Teeth of Ner- species of Gryllus, viz., G. domesticus. With
a"‘(‘;;g,".‘j’..f‘;‘,‘;‘;’ Tespect to the formation of theso teeth, Dr.
Gruber has shewn® that they have been de-
veloped by the aid of selection, from the minute scales and hairs
with which the wings and body are covered, and I came to the
samo conclusion with respect fo those of the Coleoptera. But
Dr. Gruber further shews that their development is in part
directly due to the stimulus from the friction of one wing over
the other.

Tn the Locustide the opposite wing-covers differ from each
other in_structure (fig. 13), and the action cannot, as in the
last family, be reversed. The left wing, which acts as the
bow, lies over the right wing which serves as the fiddle. One
of the nervares («) on the under surface of the former is
finely serrated, and is seraped across the prominent nervures
on_the upper surface of the opposite or right wing. In our
British _Phasgonura viridissima it appeared to me that the
serrated nervure is rubbed against the rounded hind-corner
of the opposite wing, the edge of which is thickened, coloured
brown, and very sharp. In the right wing, but not in the left,
there is a little plate, as transparent s fale, surrounded by
nervures, and called the speculum. In Ephippiger vitium, &
member of this same family, we have a curious subordinate
modification; for the wing-covers are greatly reduced in size,
but “the posterior part of the pro-thorax is elevated into a kind.

 (Zeitschrift fiir wissenschaft.  ** ¢Ucber der Tonapparat der
Zoolog.” B. xvil. 1867, 5. 117. Locustiden, ein Beitrag sum

 Westwood, ‘Modern Class. of winismus, ¢ Zeitsch, fur wissensch,
Tnsects, vol. i. p. 440, Zoolog.” B. xxil. 1872, p. 100.
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“ of dome over the Wing-covers, and which has probably the
# effect of increasing the sound.” %

Fig. 13 Chloroccelus Tanana (from Bates). a, b. Lobes of oppostte wing-covers.

‘Wo thus seo that tho musical apparatus is more differentiated
ar specialised in the Locustidm (which include, T beliove, the
most powerful performers in the Order), than in th Achefidm,
in which both wing-covers have the same structure and the
| same function® Landois, however, detected in ono of the
Locustidw, namely in Decticus, a short and narrow row of small
teeth, mere rudiments, on the inferior surface of the right wing-
cover, which underlics the other and is never used as the bow.
T observed the same rudimentary structure on the under side of
the right wing-cover in Phasgonura viridissima, Henco we may
infer with confidenco that the Locustidm are descended from a
form, in which, as in the existing Achetidz, both wing-covers
bad serrated nervures on the under surface, and could bo
indifferently used as tho bow ; but that in the Locustidm tho
tiWo wing-covers gradually became differentiated and perfected,

3 Westwood, *Modern Class. of Insects,”
* Landois,  Zeitsch.

i. . 453,
tsch. £, wiss. Zoolog.” B. xvii. 1867, 5. 131, 122,
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on the principlo of the division of labour, the one to act ex-
clusively as the bow, and the other as the fiddle. Dr. Gruber
takes the same view, and has shewn that rudimentary teeth aro
commonly found on the inferior surface of the right wing. By
h e in the Achetids origt
we do not know, but it is probable that the basal portions of
the wing-covers originally overlapped each other as they do at
present; and that the friction of the mervures produced a
rating sound, as is now the case with the wing-covers of the
females® A grating sound thus occasionally and accidentally
made by the males, if it served them over so little as a love-call
to the fomales, might readily have been intensified throngh
sexual selection, by variations in the roughness of the nervures
having been continually preserved.
In the last and third Family, namely the Acridiide or
grasshoppers, the lmdulnhnn is produced in a very different
‘manner, and according to Dr. Seudder, is not so shrill as in the
preceding Familics. The inner surface of the femur (fig. 14, )
is furnished with a longitudinal row of minute, elegant, lancet-
shaped, clastic teoth, from 85 to 93 in number;* and theso are
scraped across the sharp, projecting nervures on the wing-covers,
which are thus made to vibrate and resound. Harris® says
that when one of the males
begins to play, he first “ bends
“the shank of the hind-leg
“ beneath the thigh, where it
“is lodged in a farrow de-
“signed to receive it, and
« then draws the leg Driskly
“up and down. He does not
“play both fiddles together,
“but alternately, first upon
“ one and then on the other.”
In many species, the base
of the abdomen is hollowed
4 . out into a great cavity which
P8 e ehbsnaiog g towes Beone the 18 belioved to act 18 o Te-
tocth forming the ridge, much mugniled gounding board. In Pneu-
mora (fig. 15), a 8. African
genus belonging to the same family, we meet with a new

Walsh also informs me « wmg-cu\'en together.”

thll hz hn noticed that the female 4o Landois, ibid. s. 113

of the Platyphyllum concavun, < Tnsects of New England
“when captured makes a f«ble 1842, p. 138,

< grating noise by shufling her
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and remarkable modification; in the males a small notched
ridge projects obliquely from each side of tho abdomen,
against which the hind femora are rubbed. As the male is
furnished with wings (the female being wingless), it is re-
‘markablo that the thighs are not rubbed in the usual manncr
against the wing-covers; but this may perhaps be accounted for
by the nusually small size of the hind-legs. I have not been
able to examine the inner surface of the thighs, which, Jndgmg

Fig. 15, Pneumora (from specimens in the British Museum). Upper figure, male
P ower Sgure,feual. > i

from analogy, would be finely serrated. The species of Pneurnora,
have been more profoundly modified for the sake of stridulation
than any other orthopterons insect; for in_the male the wholo

has been converted into a musical instrument, being

 Westwood,  Modern Classification,’ vol. i. p. 462.
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distended with air, like a great pellucid bladder, so as to
Increase the resonance. Mr. Trimen informs mo that at the
Capo of Good Hope these inseots mako a wonderful noise
during the night.

In the threo foregoing familics, the females are almost always
destitute of an efficient musical apparatus. But there are a fow
exceptions to this rule, for Dr. Gruber has shewn that botl:
sexes of Ephippiger vitium are thus provided; though the organs
differ in the male and female to a cortain extent. Henco we
cannot supposo that they have been transferred from the male
to the female, as appears to havo been the caso with the secondary
sexual characters of many other animals. They must have been
independently developed in the two sexes, which 1o doubt
mutually call to each other during the season of love. In most
othr Lo (BhI CRNGRHOto Tentat in Decticus) the
femnales have rudiments of the stridulatory organs proper to the
‘male; from whom it is probable that these have been transferred.
Landois also found such rudiments on the under surface of the
wing-covers of the female Achetide, and on the femora of the
female Acridiidz. In the Homoptera, also, the females have the
proper musical apparatus in a fnctionless state; and we shall
hereafter meet in other divisions of the animal kingdom with
‘many instances of structures proper to the male being present
in a rudimentary condition in the female.

Landois has observed another important fact, namely, that in
the females of the Acridiidm, the stridulating teeth on the
fomora remain throughout life in the same condition in which
they first appear during the larval state in both sexes. In tho
males, on the other hand, they become further developed, and
acquire their perfect structure at the last moult, when the insect
is mature and ready to

From tho facts now given, wo seo that tho means by which
the males of the Orthoptera produce their sounds are extremely
diversified, and are altogether different from those employed by
the Homoptera.® But throughout the animal kingdom we
often find the same object gained by the most diversified means;
this seems due to the wholo organisation having undergone mul-
tifarious changes in the course of ages, and as part after part
varied different vaviations were taken advantage of for the
same general purpose. The diversity cf means for producing
sound in the three families of the Orthoptera and in the

4 Landois has recently found in moptera; and this is a sus
certam  Orthoptera rn’rl.lm ry fu:{ Sle‘w chr. filr wissenseh. rpm

structures closely similar to the Zoolog” B. xuil. Heft 3, 187
Sound-prodacing ergans 1a the Ho- s VI
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mind with the high i of these
structures to ﬂumﬂ\&,fm' the sake of calling or alluring the
fomales. We noed feel no surprise at the amount of modification:
which the Orthoptera have undergone in this respect, as we now
xnow, from Dr. Scudder’s remarkable discovery, that there has
been more than ample time. This naturalist has lately found
a fossil insect in the Devonian formation of New Brunswick,
which is furnished with “ the well-known tympanum or stridu-
“ lating apparatus of the male Locustide.”  The insect, though
in most tothe appears, as is 5o often
the case with very ancient forms, to connect the two related
Orders of the Neuroptera and Orthoptera.
1 have but little more to say on the Orthoptera. Some of the
species are very pugnacious: when two male field-crickets
o campestris) are confined together, they fight till one
kills the other; and the species of Mantis are described as
manceuyring with their sword-like front-limbs, like hussars with
their sabres. The Chinese keep these insects in little bamboo
cages, and match them like game-cocks! With respect to
colour, some exotic locusts are beantifully ornamented; the
posterior wings being marked with red, blue, and black; but as
throughout the Order tho sexes rarely differ much in colour, it
is not probable that they owe their bright tints to sexual
selection. Cousplcnous colours may be of use to these insects,
by giving n ¢ they are unpalatable. Thus it has been
e s bnght—wloumd Indian locust was invariably
rejocted when offered to birds and lizards. Some cases, however,
aze known of sexual differences in colour in this Order. The
male of an American cricket " is described as being s white as
ivory, whilst the female varies from almost white to
yellow or dusky. Mr. Walsh informs me that the adult male of
Spectrum femoratum (one of the Phasmidm) “is of a shining
“brownish-yellow colour; the adult female being of a dull,
 “ opaque,cinercous brown!, tho youngof both sexes being groen.”
Lastly, T may mention that the male of one curious kind of
. ericket® is furnished with “a long membranous appendage,
“sshich falls over the face like a veil;” but what its use may be,
i8 not known.

& “Transact. Ent. Soc.’ 3rd series, 47 The (Ecanthus nivalis. Harris,
ol i (:Journal of Procesdings! *Insets of New England, 1842, p
124, The two sexes of G, pelfucidus

Westwood, ‘ Modern Class. of of Europe differ, as 1 s
2 vol. i. p. 427 ; for crickets, Victor Carus, in nearly the same

3 maaer,
_ % My, Ch. Horne, in ¢ Proc. Ent. tyblemnus:  Westwood,
Soe” May 3, 1869, p. xil. ‘MnrhrnC [ass.” vol. i. p. 447.

v
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Order, Neuroptera.—Little need Tere be said, excopt as to
colour. Tn the Ephemeridm the sexes often differ slightly in
their obscure tints; @ but it is not probable that the males are
thus rendered attractive to_the fomales. The Libollulide, or
dragon-flies, are ornamented with splendid green, blue, yellow,
and vermilion metallic tints; and the sexes often differ. Thus,
18 Prof. Westwood remarks” tho males of somo of the
Agrionidm, “are of a rich blue with black wings, whilst the
“ fomales are fine green with colourless wings” But in Agrion
Ramburii these colours are exactly roversed in the two sexes.”
In the extensive N. American genus of Hetwrina, the males alone
have a beautiful carmine spot at the base of each wing. In
Anag junius the busal part of the abdomen in the male is a vivid
ultramarine blue, and in the fomale grass-green. In the allied
genus Gomphus, on the other hand, and in some other gencra,
the sexes differ but little in colour. In closely-allied forms
throughout the animal kingdom, similar cases of the sexes
differing greatly, or very little, or not at all, are of frequent
occurrence. Although there is so wide a difference in colour
between the sexes of many Libellulidse, it s often difficult to say
which s the more brilliant; and. the ordinary coloration of the
two sexes i reversed, as wo have just seen, in one species of
Agrion. Tt is not probable that their colours in any case have
been gained as a protection. Mr. MacLachlan, who has closely
attended to this family, writes to me that dragon-flies—the
tyrants of the inseot-world—are tho least liable of any insect to
be attacked by birds or other enemies, and he believes that their
bright,colours serve as a sexual attraction. Certain dragon-flies
apparently are attracted by particular colours: Mr. Patterson
observed @ that the Agrionid, of which the males are blue,
settled in numbers on the blue float of a fishing line; whilst two
other species wero attracted by shining white colours.

It is an interesting fact, first noticed by Schelver, that, in
several genera belonging to two sub-families, the males on first
emergence from the pupal state, are coloured exactly like the
females; but that their bodies in a short time assume a con-
spicuous milky-blue tint, owing to the exudation of a kind of oil,
soluble in ether and alcobol. Mr. MacLachlan belioves that in
the male of Libel/ula depressa this chango of colour does not ocour
until nearly a fortnight after the motamorphosis, when the sexes
are ready to pair.

* B.D. Wnlxh, the ‘Psgndo—n - indebted to this naturalist for the

following facts on Hetwrina, Anax,
L. and Gomphus.
iP5 87, 5 ‘Trawact, Eat. Soo vol b
5 \\'.hh, "ibid. > ssl Tam 1836, p. Lxxxi.
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Oertain spocios of Neurothemis prescnt, acoording to Brauer, ™
some of the females h

wings, whilst others have them “ very richly netted, as in the
“ males of the same species.” Brauer “explains the phenomenon
“on Darwinisn principles by the supposition that the close
“ netting of the veins is o secondary sexual character in the
“males, which has been abruptly transferred to some of the
“ females, instead of, as generally ocours, to all of them.” Mr.
MacLachlan informs me of another instance of dimorphism
in several species of Agrion, in which some individuals are of
an orange colour, and these are invariably females. This is
probably a case of reversion; for in the true Libelluls, when
the sexes differ in colour, the females ate orange or yellow ;
50 that supposing Agrion o be descended from some primordial
form which resembled the typical Libellulw in its sexual cha-
racters, it would not be surprising that a tendency to vary in
this manner should oceur in the females alone.

Although many dragon-flies are large, powerful, and fiercs
insects, the males have not been observed by Mr. MacLachlan to
fight together, excepting, as ho believes, in somo of the smaller
specis of Agrion. In another group in this Order, namely, the
Termites or white ants, both sexes at the time of swarming may
be seen running about, “ the male after the female, sometimes
“ two chasing one female, and contending with great eagerness
“who shall win the prize”™ Tho Atropos pulsatorius is said
to make a noise with its jaws, which is answered by other
individuals.®

Order, Hymenoptera.—That inimitable observer, M. Fabre, in
describing the habits of Cercers,  wasp-like insect, remarks that
“ fights frequently ensue betwoen the males for the possession of
“some particular female, who sits an apparently unconcerned
“beholder of the struggle for supremacy, and when the victory
“ s decided, quietly flies away in company with the conqueror.”
Westwood * says that the males of one of the saw-flies (Tenthre-
dins) “ have been found fighting together, with their mandibles
“locked.” As M. Fabro speaks of the males of Cerceris striving
to obtain a particular female, it may be well to bear in mind
that insects belonging to this Order have the power of recognising

5 See abstract in the ‘Zoological % See an interesting _article,

Record ” for 1867, p. 450. “The Writings of Fabre,’ in ¢ Na
# Kirby and Spence, {Introduct. ~ Hist. Rm-w, April 1862, p. 122.
to Entomology,’ vol. ii. 1818, p. 5. Journal of Proe. of Entomolog.

i+ Houtsan, “Les o ua A e S!pl 7th, 1863, p. 169.
i p.

v 2
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each other after long intervals of time, and are deeply amched
For instance, Pierro Huber, whoso n0 one doubts,
scparated somo ants, and when, after an interval of four months,
they met others which had formorly belonged to the same
community, they recognised and caressed one another with their

antenn. Had they been strangers they would have fought
together. Again, when two communities engage in u battle, the
ants on the same side sometimes attack each otherin the general
confusion, but they soon perceive their mistake, and the one ant
soothes the other*

In this Order slight differences in colour, according fo sex, aro
common, but conspicuous differences arc rare except in the
family of Bees; yet both sexes of certain groups are so brilliantly
coloured—for instance in Chrysis, in which vermilion and
metallic grecns prevail—that we are tempted to attribute: the
rosult to sexual selection. In the Ichneumonids, according to
Mr. Walsh,” the males aro almost universally ughwrmxomd
than the females. On the other hand, in the Tenthredinide th
masles st pemerally darker than he'females In the Siricide
the sexes frequently differ; thus the male of Sirez juvencus is
banded with orange, whilst the female is dark purple; but it is
difficult o say which sex is tho more ormamented. Tn Tremes
columbee tho female is much brighter-coloured than the male,
T am informed by Mr. F. Smith, that the male ants of several
species are black, the females being testaceous.

Tn the family of Bees, especially in the solitary species, as 1
hear from the same entomologist, the sexes often differ in colour.
The males are generally the brighter, and in Bombus as well as in
Apathus, much more variable in colour than the females. In
Anthophora retusa the male is of & rich fulvous-brown, whilst
the female is quite black : so are the females of several ‘species
of Xylocopa, the males being bright yellow. On the other hand
the females of some species, as of Andrena fulva, are much
Drighter-coloured than the males. Such differences in colour
can hardly bo accounted for by the males being defenceless and
thus requiring protection, whilst the females aro well defended
by their stings. H. Miiller, who has particularly attended to
the habits of bees, attributes these differences in colour in chief
part to sexual selection. That bees have a keen perception of
colour is certain. He says that the males search eagerly and
fight for the possession of the females; and he accounts through

s p, thr, “Recherches sur les  Philadelphia,’ 1866, pp. 238-239,
Meurs des Fourmis, 1810, pp. 150, _ * ¢ Anwendun;

ng der
166. Lehre auf Bienes” Verh. d. n.
 ¢Proc. Entomolog. Soc. of Jahrg. xxix.
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such contosts for the mandibles of the males being in certain
wpocies larger than those of the females. In some cases the
males are far more numerous than the females, cither carly
in the season, or at all times and places, or locally; whereas the
fomalos in other cases are apparently in excess. In some species
the more beantiful males appear to have been selected by the
females ; and in others the more beautiful females by the males.
Consequently in certain genera (Miiller, p. 42), the males of the
several species differ much in appearance, whilst the females arc
almost indistinguishable; in other genera the reverse occurs.
H. Miiller believes (. 82) that the colours gained by one sex
#hrongh sexual selection have often been transferred in a vaviable
degreo to the other sex, just as the pollen-collecting apparatus
of the female has often been transferred fo the male, to whom
it is absolutely useless.”

Mutilla Europas makes a stridulating noise; and according to
Goureau * both sexes have this power, He attributes the sound
1o the friction of the third and preceding abdominal segments,
and T find that theso surfaces are marked with very fine con
centric ridges; but so is the projecting thoracic collar, into which
the head articulates, and this collar, when scratched with the
point of a needle, emits the proper sound. Itis rather surprising
that both sexes should have the power of stridulating, as the
male is winged and the female wingless. It is notorious that
Tices express certain emotions, as of anger, by the tone of their
lmmming; and according to H. Miller (p. 80), the males of
somo species make a peculiar singing noise whilst pursuing the
females.

% M, Perrie in his artcle 1 8¢

lection sexuelle d'apres
Yae Scientique, Feb. 1875, p. ssa),
‘without apparently having reflected
‘much on the subject, objects that as
the males of social bees are known
ol

Sittity the usion of the sexes, or

renderir more attractive to
the female, would lay eggs which
would produce only females; but
these young females would next

year pioduce male and wil it be
Brsichiad thit such males would
mot inherit '.ht characters of their

mal grandfathers? To take  cae
ordin

‘parallel as possible: s e ot
any white quadraped or bird were
crossed by a male of a black breed,
and the male and female offspring
were paired together, will it be
pretended that the grandchildren
would not inherit. a tendency to
blackness from their male grand-
Ather? The Sequirement, of pew
characters by the sterile worker-becs
is a much more difficult case, but 1
have endeavoured to show in m
+Origin of Species,” how these steril
beings are subjected to the power of
natural selection.

 Quoted by Westwood, ‘Mola=s
Class. of Tnsects,” vol. ii. p. 214,
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Order, Coleoptera (Beetles).—Many beetles are coloured so as
to resemble the surfaces which they habitually frequent, and
they thus escape detection by their enemies. Other species, for
instance diamond-beetles, are ornamented with splendid colours,
which are often arranged in stripes, spots, crosses, and other
elegant patterns. Such colours can hardly serve directly as a
protection, except in the case of certain flower-feeding species;
but they may serve as a warning or means of recognition, on the
same principle as the phosphorescence of the glow-worm. As
with beetles the colours of the two sexes are generally alike, wo
have 1o evidence that they have been gained through sexual
selecton; Tt this s at lesst possible, for they may buvo boca
doveloped in one sex and then transferred to the other; and
this view is even in some degree probable in those groups which

ll-marked secondary sexual chi Blind
beetles, which cannot of course behold cach other's beauty,
never, s I hear from Mr. Waterhouse, jun., exhibit bright
colours, though they often have polished coats; but the expla-
nation of their obscurity may be that they generally inhabit
caves and other obscure stations.

Some Longicorns, especially certain Prionidse, offer an excep-
tion to the rule that the sexes of beetles do not differ in colour.
Most of these insects are large and splendidly coloured. The
males in the genus Pyrodes which I saw in Mr. Bates’s col-
lection, are generally redder but rather duller than the females,
thelatter being coloured of & more or less splendid golden—gmen
On the other hand, in one species the male is golden-green,

Sl being riohly Giuted wikied il e e i o o
Esmeralda the sexes differ so greatly in colour that they have
beenn.nkedudxmnntupemm;mone species both are of a

utifal shining green,
whols, as far as I could Jndge. the females of those Prionidm, in
 Pyrodes pwicherrimus, in
which the sexes differ conspicuously,
nas been described by Mr. Bates in inform me of
“Transact. Ent. Soc 1869, p. 50. viz., a Peritrichia and Trichius, the
1 will specify the fow other cases in male of the latter being more
which I have heard of a difference obscurely coloured than the female.
i colour between the sexes of In Zillus elongatus the male is black,
and the female always, as it is
believed, of a dark blue colour, with
a red lhom The male, also, of
Orsodacna atra, as 1 hear from Mr.
Wald is bl.wk, the male (fhe
0. ruficolls) baving
«(ulls thm‘ux

These two latter beetles belong to
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which the sexes differ, are coloured more richly than the males,
and this does not accord with the common rule in regard to
colour, when acquired through sexual selection.

A most remarkablo distinction between the sexes of mmany
beetles is presented by the great horns which rise from the head,
thorax, and clypeus of the males; and in some few cases from
the under surface of the body. These horns, in the great family
of the Lamellicorns, resemble those of various quadrupeds, such
2s stags, thinoceroses, &c., and are wonderful both from their
size and diversified shapes. Instead of describing them, I have
given figures of the males and females of some of the more re-
markable forms. (Figs. 16 to 20.) The females generally ex-
hibit rudiments of the horns in the form of small knobs or
ridges; but some are destitute of even the slightest rudiment.
On the other hand, the horns are nearly as well developed in the
fomale as in the male of Phancus lancifer ; and only a little less
well developed in the females of some other species of this genus
«nd of Copris. Iam informed by Mr. Bates that the horns do
not differ in any manner corresponding with the more important
characteristic differences between the several subdivisions of the
family : thus within the same section of the genus Onthophagus,
there are species which have a single horn, and others which
have two.

4=

Vi, 16. Chlcotma atls Uppe fiure, e rdce);lowe igure sl
nat. ).
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Fig. 15 Phanus fiunus.

Tig. 20 Onthophagus rangifer, enlarged
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Tn almost all cases, the horns are remarkable from their ex-
cossive variability; so that a graduated series can be formed.
from the most highly developed males to others so degenerato
that they can barely be distinguished from the females. Mr.
Walsh* found that in Phancus carnifia the horns were thrice as
long in some males as in others. Mr. Bates, after examinin,
above a hundred males of Onthophagus rungifer (fig. 20), thonght
that he had at last discovered a species in whick the horns did
1ot vary; but farther research proved the contrary.

The extraordinary size of the horns, and their widely different
structure in closely-allied forms, indicate that they have been
formed for some purpose; but their excessive variability in the
‘males of the same species leads to tho inference that this purpose
caunot be of a definite nature. The horns do not show marks of
friction, as if used for any ordinary work. Some authors sup-
pose® that as the males wander about much more than the
females, they require horns as a defenco against their enemies ;
Dut as the horns are often blunt, they do not seem well adapted
for defence. The most obvious conjecturo is that they aro used

by the males for fighting together; but the males have never

boen observed to fight; nor could Mr. Bates, after a careful
examination of numerous species, find any sufficient evidence, in
their mutilated or broken condition, of their having been thus
used. If the males had been habitual fighters, the size of their
bodies would probably have been increased through sexual
selection, 5o as to have exceeded that of the females; but
Mr. Bates, after comparing the two_sexes in above a hun
species of the Copridm, did not find any marked difference in
this respect amongst well-developed individuals, In Lethrus,
moreover, a bectle belonging to the same great division of th
Lamellicorns, the males are known to fight, but are not provided
‘with horns, though their mandibles are much larger than those
of the female.

The conclusion that the horns have been acquired as ornaments
is that which best agrees with the fact of their having been so
ey, ot ot fixedly, developed,—as shewn by their extreme
ty in the same species, and by their extreme diversity in
exusxy-ulmd species. This view will at first appear extremely
improbable; but we shall hereafter find with many animals
standing much higher in the scale, namely fishes, amphibians,
Teptiles and birds, that various kinds of crests, knobs, horns and
combs have been doveloped apparently for this sole purpose,

The males of Onitis furcifer (fg. 21), and of some other

“ ¢Proc. Entomolog. Soo. of _ * Kirby and sP.m,., ‘Inzmm
Philadelphia,’ 1864, p. 228. Entomolog.” vol. ii.
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species of the genus, are farnished with singular projections on
their anterior femora, and with a great fork or pair of horns on
the lower surface of the thorax. Judging
from other insects, these may aid the male
in clinging to the female. Although the
males have not even a trace of a horn on
the upper surface of the body, yet the fe-
males plainly exhibit a rudiment of a single
horn on the head (fig. 22, a), and of a crest
(%) on the thorax. That the slight thoracic
crest in the female is a rudiment of a pro-
Jection proper to the male, though entirely
Fig 1. Onige furifr, absent in the male of this particular species,
o0 is clear: for the female of Bubas bison (a
genus which comes next to Onitis) has a.

similar slight crest on the thorax, and the male bears a_great
Pprojection in the same situation. So, again, there can hardly be
a doubt that the little point (a) on o head of the famale Onitis

Fig 12, Lethand Sgure male o Oniie furct, viewed lamlly, - Righthusd

fum_/'zr, as well as on the head of the females of two or three

ed specics, is a rudimentary representative of the cephalio
horn, which is common to the males of o many Lamellicorn
beetles, as in Phanmus (fig. 18).

The old belief that rud.lnwn's have been created to complete®
the scheme of nature is here so far from holding good, that we
have a complete inversion of the ordinary state of things in tho
family. We may reasonably suspect that the males originally
bore horns and transferred them tc the females in a rudimentary
condition, as in so many other Lamellicorns. Why the males
subsequently lost their horns, we know not; but this may have
been caused through the principle of compensation, owing fo
the development of the large horns and projections on the lower
surface; and as these are confined to the males, the rudiments
of the upper horns on the females would not have been thus
obliterated.
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The cases hitherto given refer to the Lamellicorns, but the
‘males of some few other beetles, belonging to two widely distinct
groups, namely, the Curculionide and Staphylinide, are fur-
nished with horns—in the former on the lower surface of the
body,in the latter on the upper surface of the head and thorax.
Tn the Staphylinidze, the horns of the males are extraordinarily
variable in the same species, just as we have seen with tho
Lamellicorns. In Siagonium we have a case of dimorphism,
for the males can be divided into two sets, differing greatly
in the size of their bodies and in the development of their
horns, without intermediate gradations. Tn a species of Bledius
(fig. 23), also belonging to tho Staphylinide, Professor Westwood

$ig. 25, Bledius taurus, magnified. Lefi-hand figure, male; ight-hand fgure female.

states that, “male specimens can be found in the same locality
“in which the central horn of the thorax is very large, but the
“horns of the head quite rudimental; and others, in which the
“horacic horn js much shorter, whilst the protuberances on
“the head are long.”*" Here we apparently have a caso of
compensation, which throws light on that just given of the
supposed loss of the upper horns by the males of Onitis.
Law of Battle.—Some male beetles, which seem ill-fitted for
ﬂghtmg, nevertheless engage in conflicts for the possession of
the females. Mr. Wallace®® saw two males of Leplorhynchus
angustatus, a linear beetle with a much clongated rostrum,
“fighting for u female, who stood close by busy at her boring.
“They pushed at each other with their rostra, and clawed and
“ fhumped, apparently in the greatest rage.” The smaller male,
Towever, “soon ran away, acknowledging himself vanquished.”
In some few cases male beetles are well adapted for fighting, by
possessing great toothed mandibles, much larger than those of
tho females. This is the case with the common stag-beetle
(Lueanus cervus), the males of which emerge from the pupal
state about a week before the other sex, so that several may
often be seen pursuing the same female. At this season they
% Kirby and Spence, ‘Introduct. gonium in an intermediate condi-
valog wvoll. iii. p. 329. nan so that the dimorphism is not
7 ¢ Modern Cln.sm"ultwn of In- ct
sects,’ vol. i. p. 172: Siagonium, “The M, lay Arch'pel lago,” vol.
p172. In the British Museum I ii. 1869, p. 276. Rile; ey, ixth ¢ Report
moticed one male specimen of Sia- on insects of Missouri, wu,p.us
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engage in fierce conflicts. When Mr. A. H. Davis® enclosed
two males with one female in a box, the larger male severely
pinched the smaller one, until he resigned his pretensions. A
friend informs me that when a boy he often put the males
together to see them fight, and he noticed that they were much
bolder and fiercer than the females, as with the higher animals.
The males would seize hold of his finger, if held in front of
them, but not so the females, although they have stronger
jaws. The males of many of the Lucanide, as well as of the
‘above-mentioned Leptorhynchus, are larger and more powerful
insects than the females. The two sexes of Lethrus cephalotes
(one of the Lamellicorns) inhabit the same burrow; and the
male has larger mandibles than the female. If, ti\lnng the
Dreeding-scason, a strange male attempts to enter the burrow,
he is attacked; the female does not remain passive, but closes
the mouth of the burrow, and encourages her mate by con-
tinually pushing him on from behind ; and the battle lasts until
the aggressor is killed or runs away.® The two sexes of another
Lamellicorn beetle, the Afeuchus cicatricosus, live in pairs, and
seem much attached to each other; the male excites the female
to roll the balls of dung in which the ova are deposited ; and if
she is removed, he becomes much agitated. If the male is
removed the female ceases all work, and as M. Brulerie™ believes,
would remain on the same spot until she died. 1
The great mandibles of the male Lucanide are extremely
variable both in size and structure, and in this respect resemble
the horns on the head and thorax of many male Lamellicorns
and Staph}hmdm. A perfect serics  gon be formed from the
he worst-provided males, Al
f.hongh the mnnchbles of the common smg beetle, at ‘probably
of many other species, are used as efficient weapons for fighting,
it is doubtful whether their great size can thus be accounted
for. We have seen that they are used by the Lucanus elaphus
of N. America for seizing the female. As they are so com-
spicuous and 5o elegantly branched, and as owing to their great
length they are not well adapted for pinching, the suspicion
as crossed my mind that they may in addition serve as an
omnment like the horns on the head and thorax of the various
species above described. The male Chiasognathus Grantii of
8. Chile—a splendid beetle belonging to the same family—has
@ ‘Entemolegioal Magasize yol. 10 Quoted from Fisher, ln Dict.
1833, p. 82 Seo also on the Class dTist

wnﬁiuh o Gl es, Kirby and “ Ann. Soc. Ln!nmnlnx Fruwe,
ol. 14 and 1sse as quoted in
Whtwaod, il ol 1. LR Travel,’ by A. Mumy.msa P et
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enormously developed mandibles (fig. 24); o is bold and pug-
‘Dacious; when threatened he faces Tound, opens his great jawe,
and at the same time stridulates loudly.
But the mandibles were mot strong
enough to pinch my finger so as to
cause ac
Sexual selechon. which implies the
possession of considerableperceptive
powers and of strong passions, seems
%o have been more effective with the
Lamellicorns than with any other
family of beetles. With some species
the males are provided with weapons
for fighting; some live in pairs and
show mutual aflection; many have
the power of stridulating when excited ;
may aro farnished with the most ex-
traordinary horns, apparently for the
fake of ornament; and some, which
are dimmal in their habits, aro gor-
geously coloured. Lastly, several of
the largest beetles in the world belong
to this family, which was placed by
Linngeus and Fabricius at the head Of
the Order.™
Stridulating organs.—Beetles belong-
to many and widely distinct
families possess theso organs. Tho
sound thus produced ean sometimes
be heard at the distance of soveral foct
oreven yards™ but itis not comparable
mh that made by the Orthoptera.
Tho rasp gencrally consists of a narrow,
slightly-raised surface, crossed by very
parallel ribs, sometimes 5o fine as
10 canso iridescent colours, and having
& very clegant appearance under the
. In some cases, as with :
Typhoeus, minute, bristly or seale-like "k e groty
prominences, with which tho wholo lower Bkurfomie.
surrounding surface is covered in approximately parallel
Bl couit o traced passing Tato tho ss of the e i
7 Westwood, *Modern Class.” Curculionide,” ¢ Annals and Mlg. ot
Nat. Hist.” vol. vi. 1860, p.

ollaston, * On certain Musical
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transition takes place by their beoming confiuent and straights
and at the same time more prominent and smooth. A hard
ridge on an adjoining part of the body serves as the scraper
for the rasp, but this scraper in some cases has been specially

modified for the purpose. Tt is rapidly moved across the rasp,
or conversely the rasp across the scraper.

Fig. 25, Necrophorus (from Landois). 7. The two rasps. Lefi-hand figure, part of

the mep bighly magnitied:
These organs are situated in widely different positions. Tn
the carrion-beetles (Necrophorus) two parallel rasps (r, fig. 25)
stand on the dorsal surface of the fifth abdominal segment, each
Tasp™ consisting of 126 to 140 fine ribs. These ribs are scraj
against the posterior margins of the elytra, a small portion of
which projects beyond the general outline. In many Criocerids,
and in Clyllira 4-punctata (one of the Chrysomelids), and in some
Tenebrionid, &e. the rasp is seated on the dorsal apex of the
abdomen, on the pygidium or pro-pygidium, and i soraped in
the same manner by the elytra. In Heterocerus, which belongs
1o another family, the rasps are placed on tho sides of the
first abdominal segment, and are scraped by ridges on the
femora® In certain Curculionidm and Carabidm, tho parts

4 Landos «Zeitwhrift fir wis. been deseibed by Dr. Chapman th
12 o siridulater, e ol
gist’s Monthly Magazine,” vol. vi. pr

™ Schiddte translated fn ¢ Anols
and Mag. of Nat. Hist” vol. xx

186

e mnghudmnbed(xmya
‘Nlhl!hu ‘Tidskrift,”
49, p. 334) the lh‘ldnln\ng m-
in’ these two, as well as in other
In ‘the Carabide I have
examined Elaphrus wliginosus
Flethisa multipunctata, sent to me.
by Mr. Crotch. In Blethisa the
thansverse ridges on the fureokl
border of the abdominal segment do

‘miny prepared specimens of various
e e
P ten i b el b il 50
vahuable ‘nformation.  He belleves
that_the power of stridulation in
the Clythra has not been previously
observed. Iam also much indebted

tion and specimens.
that my son, Mr. F, Da
that Dermestes murinus stridulates,
but he searched in vain for the
apparatus,  Scolytus has lately
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are completely reversed in position, for the rasps are seated on
the inferior surface of the elytra, near their apices, or along
their outer margins, and the edges of the abdominal segments
serve as the serapers. In Pelobius Hermanni (one of Dytiscids
or water-beetles) a strong ridge runs parallel and near to the
sutural margin of the elytrs, and is crossed by ribs, coarse in
the middle part, but becoming gradually finer at both ends,
especially at the upper end; when this inseot is held under
water or in the air, o stridulating noise is produced by the
extreme horny margin of the abdomen being scraped against
the rasps. In a great number of long-horned beotles (Longi-
cornia) the organs are situated quite otherwise, the rasp being
on the meso-thorax, which is rubbed against the pro-thorax;
x.uam counted 238 very fine xibs on the rasp of Cerambyz

B Letisons Tave the pove e stridulating, and the
organs differ greatly in position. Some species stridulato very
loudly, so that when Mr. F. Smith caught a Zroz sabulosus, a
ecper, who stood by, thought he had caught a mouse;

But I failed to discover the proper organs in
this beetle. In Geotrupes and Typhoeus a
narrow ridge runs obliquely across (r, fig. 26)
the coxa of cach hind-leg (having in G. ster-
corarius 84 ribs), which is scraped by a
specially projecting part of one of the ab-
dominal segments. In the nearly allied Copris
Tunaris, an_ excessively narrow fine Tasp runs
along the sutural margin of the elytra, with
another short rasp near the basal outer mer-
gin; but in some other Coprini the rasp is
seated, according to Leconte,™ on the dorsal
surface of the abdomen. In Oryctes it is
seated on the pro-pygidium; and, according to
hosame enfomologstin somo other DYIASini, e s myr o
on the under surface of the elytra. Lastly, pes stercora
Westring states that in Omalopliz brunnea the . ',“‘;‘l;"“';‘g;':""}
rasp is placed on the pro-sternum, and the b
seraper on the meta-sternum, the parts T,
occupying the under surface of g body il of ths upper
surfuce as in the Longicorns.

We thus sce that in the different coleopterous families the

B0k 2 e s 1 oould odge come of Tilinois, for having sent me ex-
7 in serping the e on. trcts o Leconte's Introducton
to Entomology,” pp. 101, 143,
am indebted to Mr. Walsh,
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stridulating organs are wonderfully diversified in position, but
1ot much in structure. Within the same family some species
are provided with theso organs, and others are destituto of them,
This diversity is if arious
beeles mado a shufln or iseing noiso by tho rubbing together
of any hard and mngh parts of their bodies, which happened to
be in contact; and that from the noise thus produced being in
some way useful, the Tough surfaces were gradually developed
into regular stridulating organs. Some beetles as they move,
now produce, either intentionally or unintentionally, a shuffling
noise, without possessing any proper organs for the purpose.
Mr. Wallace informs me that the uckirus longimanus (a
Lamellicorn, with the anterior legs wonderfully elongated in the
male) “ makes, whilst moving, a low hissing sound by the pro-
“ trusion and contraction of the abdomen; and when scized it
 produces a grating sound by rubbing its hind-legs against, the

“ odges of the elytra.” The hissing sound is clearly due to &
narrow rasp running along the sutural margin of each elytron ;
and I could likewise make the grating sound by rubbing the

ied surface of the femur against the granulated margin
of the corresponding elytron; but I could not here detect any
‘proper Tasp; nor is it likely that I could have overlooked it in
8o largo an insect. After examining Cychrus, and reading what
Westring has written about this beetle, it seems very doubtful
whether it possesses any true rasp, though it has the power of
emitting & sound.

From the analogy of the Orthoptera and Homoptera, T
expected to find the stridulating organs in the Coloptera
diffrng acconing to sex; but Tandois, who us caretlly

species, observed no such difference; nor did

Wesmng, nor did Mr. G. R. Crotch in preparing the many
specimens which he had the kindness to send me. Any difference
in these organs, if slight, would, however, be difficult to detect,
on account of their great variability. Thus, in the first pair of
specimens of Neoroplorus humator and of Pelobius which I ex=
the rasp was considerably larger in the male than in
ST T o wit suoesctog pettman: i
trupes stercorarius the Tasp appeared to me thicker, opaquer,
and more prominent in three males than in the same number of
females; in order, therefore, to discover whether the sexes
differed in their power of stridulating, my son, M. F. Darwin,
collected ffty-seven living specimens, which he separated into two
lots, according as they made a greater or lesser noise, when held
in the samo manner. He then examined all theso specimens,
and found that the males were very nearly in the same proportios
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to tho females in both the lots. Mr. F. Smith has kept alive
numerous specimens of Monoynchus pseudacori (Curculionidss),
and is convinced that both sexes stridulate, and apparently in
an equal degree.

Nevertheless, the power of stridulating is certainly a sexual
character in some few Coleoptera. Mr. Croteh discovered that
the males alone of two species of Heliopathes (Tenebrionids)
possess stridulating organs. 1 examined five males of 77 gibius,
and in all these there was a well-developed rasp, partially
divided into two, on the dorsal surfuce of the terminal abdominal
segment ; whilst in the same number of females there was not
even a rudiment of the rasp, the membrane of this segment
being transparent, and much thinner than in the male. In
I, criratostriatus the male has a similar rasp, excepting that it
is mot partially divided into two portions, and the female is
completely destitute of this organ; the male in addition has on
the apical margins of the elytra, on each side of the summ
threo or four short longitudinal ridges, which are crossed b
R 60 vits; aedtl 2ok rasseniing o o the
‘abdominal rasp; whether these ridges serve as an independent
Tasp, or as a scraper for the abdominal rasp, T could not decide:
the female exhibits no trace of this latter structure.

Again, in three species of the Lamellicorn genus Oryctes, we
have a nearly parallel case. In the females of O. gryphus and
nasicornis the ribs on the Tasp of the pro-pygidium are loss
continuous and less distinet than in the males; but the chief
difference is that the whole upper surfce of this sogment, when
held in th proper light, is seen to be clothed with hairs, which
are absent or are represented by excessively fine down in the
males. It should be noticed that in all Coleoptera tho effective
part of the rasp is destitute of hairs. In O. sencgalensis tho

between the sexes is more strongly marked, and this
i5 best scen when the proper abdominal segment is cleaned and
viewed as o transparent object. In the female the whole surface
is covered with little separate crests, bearing spines; whilst in
the male these crests in proceeding towards the apex, become
more and more confluent, regular, and naked; so that three-
fourths of the segment is covered with extremely fine parallel
xibs, which are quite absent in the female. In the females,
Towever, of all three species of Oryctes, a slight grating or
stridulafing sound is produced, when the abdomen of a softened
specimen is pushed backwards and forwards.

In the case of the Heliopathes and Oryctes there can hardly
Te o doubt that the males stridulate in order to call or to
excite the females; but with most beetles the stridulation

x
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apparently serves both sexes as a mutual call. Beetles stridu-
late under various emotions, in the ssme manner as birds use
their voices for many purposes besides singing to their macs.
Tho great Chiasognathus stridulates in anger or defiance; man:
species do the same from distress or fear, if held so that they
cannot escape; by striking the hollow stems of trees in the
Canary Islands, Messrs. Wollaston and Crotch were able to
discover the presence of beetles belonging to the genus Acalles
by their stridulation. Lastly, the male Ateuchus stridulates to
encourage the female in her work, and from distress when she
is removed.® Some naturalists believe that beotles make this
noise to frighten away their enemies; but I camnot think that
a quadruped or bird, able to devour a large beetle, would
be frightened by so slight @ sound. Tho belief that the stridu-
lation serves as # sexual call is supported by the fact that death-
ticks (Anobium tessellatum) are well known to answer cach
other's ticking, and, as I have myself observed, a tapping noise
artificially made. ~Mr. Doubleday also informs me that he
has sometimes observed a female ticking® and in an_hour or
two afterwards has found her united with a male, and on one
occasion surrounded by several males. Finally, it is probable
that the two sexes of many kinds of beetlos were af first
enabled to find each other by the slight shuffling noise produced
by the rubbing together of the adjoining hard parts of their
bodies; and that as those males or fomales which mads, he
greatest noiso suceceded best in finding partners, rugosi
Jeciouppasimod fitein hodionaeoh eahditipicdiis bt by e
of sexual selection into true stridulating organs.

3P el Bl ot Dandete "4 2

in Journal o Truval 4. Murray,  Zlog,” B. xvi
vl L1868 p. 1 sy Gt quated by

ing E! 2 p. 395)
“ produ that tho female of Pimelia strista
“ soot Meitag Wlf on 11 logs & 'protuces » rather foud sopad A

< High s 1 e, £nd then btilkiag selking her shdomen againet sny
id Ak fror sis times, in hard sbstance, ¢ and that the maley

“ her, and they pair,
For references on this subject soe
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CHAPTER XI.
InsECTS, continued,—OxDER LEPIDOPTERA.
(soTrERFLIES AND NOTHS.)

Courtship of butterflies—Battles—Ticking noise—Colours common to
both sexes, or more brilliant in the males—Examples—Not due to the
direct action of the conditions of life—Colours adapted fur protection—
Colours of moths—Display—Perceptive powers of the Lepidoptera—

ariability—Causes of the difference in colour between the males and
hmn)e:—hhmhry, female buttefies moro rillsntly coloured
ry and wm:lmlmg

i b ed ot A i

compared.

Iy this great Order the most interesting points for us are the
differences in colour between the sexes of the same species, and
between the distinet species of the same genus. Nearly the
wholo of the following chapter will be devoted to this subject;
Dut I will first make a fow remarks on one or two other points,
Soveral males may often bo seen pursuing and crowding round
the same female. Their courtship appears o bo a prolonged
aflir, for T have froquently watched ono or more males pirouet-
‘round o femalo until I was tired, without sccing the
of the courtship. Mr. A. G. Butler also informs me that
" hohas several times watched a mals courting a femalo for s full
~ quarter of an hour; but she pertinaciously refused him, and at
~last settled on the ground and closed her wings, 5o as to escape
~ from his addresses.
i Although butterflies are weak and fragile creatures, they are
pugnacious, and an Emperor butterfly has been captured with
ﬂn tips of its wings broken from a_conflict with another male.
Mz, Collingwood, in speaking of the frequent battles between the
mﬂm of Borneo, says, “ They whirl round each other with
the greatest. rapidity, and appear to be incited by the greatest
.*m
The Ayenmm Jeronia makes a noise like that prodnced by a
passing under a spring catch, and which can bo
hndm.he d.m.mm of several yards: I noticed this sound at
lb de Janeiro, nnly when two of these butterflies were chasing
each other in an irregular course, so that it is probably Tiads
iuu the mnmh.p of ﬂw sexes.?
Ry e o et o 1.;“ CORrE i
X of Res
ﬁ:‘ er the Bo 'm“z cmﬂ.ﬁ, 1845, 33, Mr, Doubleday -
e C. Collh,nmd, “Rambies of a dmmd (“ Proc. Ent. Soc.” March
x2
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Some moths also produce sounds; for instance, the males of
Thecophora fovea, On two occasions Mr. F. Buchanan White®
heard a sharp quick noise mado by the male of Hylophila
prasinana, and which he believes {o be produced, as in Cicads,
by an elastic membrane, furnished with a muscle. He quotes,
also, Guenée, that Setina produces a sound like the ticking
of a atch, apparently by the aid of * two llu'ge tympaniform
 vesicles, situated in the pectoral region;” and these “ aro much
L mom dave]oped in the male than in the fmmle 2 Hence the

organs in the Lepid ppear to stand in
e eldtion Wil 108 sesuRIPAE O P RAE S aTiided
to the well-known noise made by the Death’s Head Sphinx, for
it is generally heard soon after the moth bhas emerged from
its cocoon.
Girard has always observed that the musky odour, which is
emitted by two species of Sphinx moths, is peculiar to the males;*
and in the higher classes wo shall meet with many instances of
the males alone being odoriferous.

Every one must have admired the extreme beauty of many
Dutterfiies and of some moths; and it may be asked, are
colours and diversified patterns the result of the direct action of
‘the physical conditions to which these inseots have been exposed,
without any benefit being thus derived? Or have successive
variations been accumulated and determined as a protection,
or for some unknown purpose, or that one sex may be at-
tractive to the other? And, again, what is the meaning of the
colours being widely different in the males and females of
certain species, and alike in the two sexes of other species of the
same genus? Before mampnng to answer these questions a
body of facts must be giver

With our beantiful Eng].mh ‘butterflies, the admiral, peacock,
nnd ‘painted lady (Vanessw), as woll as many others, the sexes

is also the case with tho magnificent Heliconidm,
. o of i Dechidle B tho tropics. But in certain other
tropical groups, and in some of our English butterflies, as the.
purple emperor, orange-tip, &c. (Apatura Iris and Anthocharis
cardamines), the sexes differ cither greatly or slightly in colour,
No language suffices to describe the splendour of the males of

3rd, 1845, p. 123) a peculiar mem- nhler\'nl\on.l,‘ThnSonllhhlhtnn’p
branous sac at the base of the ist, July 1872, p. 214.

Sront wings, which is probably con.  + +The Seotdish Naturalist? July
nected with the producton of the 1873, p 313,

sound, For Thecophora, Zoologieal Record,’ 1869, P
rea Zoological Reoomt 1000, 1. 347,

401, "For Mr. Buchanan White’

“
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some tropical species. Even within the samo genus we often
B e i o et
sexes, whilst others have their sexes closely alike. Thus in the
South American genus Epicalia, Mr. Bates, to whom I am
indebted for most of the following facts, and for looking over
this wholo discussion, informs mo that he knows twelve species,
the two sexes of which haunt the same stations (and_this is not
always the_case with butterflics), and which, therefore, cannot
have been differently affected by external conditions In nine of
these twelve species the males rank amongst the most brilliant of
all butterflies, and differ so greatly from the comparstively plain
females that they were formerly placed in distinet genera.  The
females of these nine species rescmble each other in their general
type of coloration; and they likewise resemble both sexes of
iho specics in several allied. genora, found in various parts of
the world. Hence we may infer that these nino species, and
probably all the others of the genus, are descended from an
ancestral form which was coloured in nearly the same manner.
In the tenth species the female still refains the same general
colouring, but the male resembles her, so that he is coloured in
@ much less gaudy and contrasted manner than the males of the
previous species. In the eleventh and twelfth species, the
females depart from the usual fype, for they are gaily decorated
almost like the males, but in a somewhat less degree. Hence in
theso two latter species the bright colours of the males scem to
Davo been transferred to the females; whilst in the tenth
specics the male has cither retained or recovered the plain

alike, though in an opposite manner. In the allied genus Eubagis,
oth sexes of some of the species are plain-coloured and nearly
alike; whilst with the greater number the males are decorated
m ‘beautiful metallic tints in a diversified manner, and differ

much from their females. The females throughout the genus
‘retain the same gencral style of colouring, so that they resemble
one another much more closcly than they resemble their own

~ In the genus Papilio, all the species of the Zneas group
are remarkable for their conspicuous and strongly contrasted
colours, and they illustrate the frequent tendency to gradation
inmsmom of difference between the sexes. In a few species,
for instance in P. ascanius, the males and females are alike; in
3 Son alao iz, Bates's the same subject, in ro
“Proc. Ent. Soc. of n.ln‘;’f;m., T s Ensr:dnlng,
Ilh.p 08, Alao M. Wallace o Sod of L London,’ 1869, p. 278.
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others the males are either a little brighter, or very much more
superh than the females. The genus Junonia, allied to our
Vanesse, offers a nearly parallel case, for although tho sexes of
most of the species resemblo each other, and aro destituto of
rich colours, yet in certain species, as in J. enone, the malo is
rather more bright-coloured than the female, and in a few (for
instance J. andremiaja) the male is so different from the fomale
that ho might be mistaken for an entirely distinct species.

Another striking case was pointed out tome in the British
Museum by Mr. A. Butler, namely, one of the tropical American
Theel, in which both sexes are nearly alike and wonderfally
splendid ; in another species the male is coloured in & similarly
gorgeous mamner, whilst the whole upper surface of the
female is of a dull uniform brown. Our common little English
blue butterflies of the genus Lycwna, illustrate the varions dif-
forenees in colour between the sexes, almost as well, though not
in so striking @ manner, as the above exotic genera. In Lycena
agestis both sexes have wings of a brown colour, bordered with
small ocellated orange spots, and are thus alike. In L. agon
the wings of tho malo are of & fine blue, bordered with black;
whilst those of the femalo aro brown, with a similar border,
closely resembling the wings of L. agestis. Lastly,in L. arion botl:
sexes are of a blue colour and are very like, though in the female
the edges of the wings are rather duskior, with the black spots
plainer; and in a bright blue Indian species both sexes are still
more alike.

1 have given the foregoing dotails in order to show, in the first
place, that when the sexes of butterflies differ, the malo as a
general rulo is the more beautiful, and departs more from the
nsual typo of colouring of the group fo which tho species
belongs. Henco in most groups the females of tho several
species resemble each other much more closely than do the
males. In some casos, however, to which I shall hereafter
allude, tho females are coloured more splendidly than the
males.” In tho second place, theso details have been given to
Dring clearly beforo the mind that within the same genus, the
two sexes frequently present every gradation from no difference
in colour, to so great a difference that it was long before the two
wero placed by entomologists in the samo genus. In the thi
place, we have seen that when the sexes nearly resemblo each
other, this appears due either to the male having transf
his colours to the female, or to the male having retained, or
‘perhaps recovered, the primordial colours of the group. It also
deserves notice that in those groups in which the sexes differ,
the females usually somewhat resemblo the males, so that when
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the males are beautiful to an extraordinary degree, the females
almost invariably exhibit some degreo of beauty. From the
many cases of gradation in the amount of difference between
tho sexes, and from the prevalence of the same general type of
coloration throughout the wholo of the same group, wo may con-
il s oanses sve generally beemihiy s Which 1i¥o
determined the brilliant colouring of the males alone of some
species, and of both sexes of other species.
A. 50 many gorgeous butterflies inhabit the tropics, it has
often been supposed that they owe their colours to the great
hieat and moisture of these zones; but Mr. Bates® has shewn by
the comparison of various closely-allied groups of insects from
the temperate and tropical regions, that this view cannot be
maintained ; and tho evidence bocomes conclusive when bril-
] red males and plain-coloured females of the same
species babie e same d.mrlct feed on the same food, and
follow exactly tho same habits of life. Even when the sexes
resemblo each other, wo can_hardly believe that their brilliant
and d. colours aro the result of
[ s of the tissues and of the action of the surrounding
conditio
st ot e wisnaveirucoc e bk
for some special purpose, this has been, as far as we can judge,
either for direct or indirect protection, oras an attraction between
the sexes.  With many species of butterflies the upper surfaces
of the wings are obscure; and this in all probability leads
to their escaping obsorvation and danger. ~ But butterflies
would be particularly liable to be sttacked by their enemies
when at est; and most kinds whilst resting raiso their wings
vertically over their backs, so that the lower surface alone is
exposed to view. Henco it is this side which is often coloured
50 68 {o imitate the objects on which these inseots commonly
rost. Dr. Rossler, T believe, first noticed the similarity of the
closed wings of certain Vanessw and other butterflies to the
bark of trees. Many analogous and striking facts could be
given. Tho most interesting one is that recorded by Mr.
Wallace? of a common Indian and Sumatran butterfly (Kallmm),
which dissppears like magic when it settles on a bush; for it
hides its head and antennie between its closed wings, which,
in form, colour and veining, cannot be distinguished from a
withered leaf with its footstalk. In some other cases the lower
# “The Naturalist on the Ama- 1867, p. 10. A woodcut of the
2o vol i 1863, p. 10, Kallima is given by Mr. Wallace in
¥ See the interesting article in ¢ Hardwicke's Science Gossi
the ‘Westminster Review,” July 1867, p. 196.
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surfaces of the wings are brilliantly coloured, and yet are
protective; thus in Zheela rubi the wings when closed are of an
emerald green, and resemblo the young leaves of the bramble,
on which in spring this butterfly may often bo seen seated. 1t is
also remarkable that in very many specics in which the sexes
differ greatly in colour on their upper surface, the lower surface
is closely similar or identical in both sexes, and serves as a
protection.*

Although the obscure tints both of the upper and under
sides of many butterflies no doubt serve to conceal them, yot we.
cannot extend this view to the brilliant n.m‘l wnsplc\wns colours
on the upper surface of such species as of ‘peacock
Fanomes ounnhitalinbtfesssnite {15y akis), it st
swallow-tail Papilio which haunts the open fens—for these
butterflies aro thus rendered visible to every living creature.
In these species both sexes are alike; but in the common brim-
stono butterfly (Gonepteryo r]mm'm), the male is of an intense
yellow, whilst the female is much paler; and in the orange-
e e st wings
tipped with bright orange. Both the males and females in
these cases aro conspicuons, and it is not credible that their
difference in_colour should stand in any relation to ordinary
protection. Prof. Weismann remarks,’ that the female of one of
the Lycnm expands her brown wings when she sottles on
the ground, and is then almost invisible; the male, on the other
hand, as if aware of the danger incurred from the bright blue of
the upper surface of his wings, rests with them closed; and this
shews that tho blue colour cannot be in any way protective.
Nevertheless, it is probable that conspicuous colours are in-
direetly beneficial to many species, as  warning that they are
unpalatable. For in certain other cases, beanty has been gained
through the imitation of other beautiful species, which inhabit
the same district and enjoy an immunity from attack by being
in some way offensive to their enemies; but then we have to
account for the beauty of the imitated species.

A5 Mr. Walsh has remarked to me, the females of our orange=
tip butterfly, above referred to, and of an American species
(dnth. genutic) probably shew us the primordial colours of the

parent-species of the genus; for both sexes of four or five
widely-distributed species are coloured in nearly the samo
manner.  As in several previous cascs, we may here infer that
it is the males of Anth. cardamines and genutia which have
departed from the usual type of the genus. In the Anth. sara
G. Fraser, in ‘Nature’  * ¢ Einfluss der Isolirung suf dis

April 1871, p. 48’4 Artbildung,’ 1872, p. 58.
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from California, the orange-tips to the wings have been partially

developed in the female ; but they are paler than in the male, and
slightly different in some other respects. Inan allied Indian
form, the Zphias glaucippe, the orange-tips are fally developed in
both sexes. In this Iphias, as pointed out to me by Mr. A. Butler,
the under surface of the wings marvellously resembles a pale-
coloured leaf; and in our English orange-tip, the under surface
zesembles the fower-head of the wild parsley, on which the
butterfly often rests at night® The same reason which compels
s to believe that the lower surfaces have here been coloured for
the sake of protection, leads us to deny that the wings have
been tipped with bright orange for the same purpose, especially
when this character is confined to the males.

Most Moths rest motionless during the whole or greater part
of the day with their wings depressed; and the whole upper
surface is often shaded and coloured in an admirable manner, as
Mr. Wi has remarked, for escaping detection. The front-
wings of the Bombycidse and Noctuidse, when at rest, generally
overlap and conceal tho hind-wings; 5o that the lntter might b
brightly coloured without much risk; and they are in fact
often thus coloured. During flight, moths would often be ablo
toescape from their enemies; nevertheless, as the hind-wings
are then fully exposed to view, their bright colours must
genorally hevo been acquired at some little risk. But the
following fact shews how cautious we onght to be in drawing
conclusions on this head. The common Yellow Under-wings
(Triphsena) often fly about during the day or early evening, and
aro then conspicuous from the colour of their hind-wings. It
would naturally be thought that this would be o source of
danger; but Mr. J. Jenner Weir belioves that it actually serves
them a5 a means of escape, for birds strike at theso brightly
coloured and fragile surfaces, instead of at the body. Forin-
tanco, M. Weir turnod.into his aviny  vigorous specimen of
Triphena pronuba, which was instantly pursued by a robin;
I icin attantion being cusiglis ty it olbured wingss e
moth was not captured until after about fifty attempts, and
‘small portions of the wings were repeatedly broken off, He tried
the same experiment, in the open air, with a swallow and Z.
Jimbria; but the large size of this moth probably interfered
‘with its capture.  We aro thus reminded of o statement made

w Sellhnmw{estmg observations  Science Gossip,’ Sept. 1867, p. 193.
Mr. e Student,’ 1% See also, on this subject, M.
ess p. 8 Weir's paper in ¢ Transact. Ent. Soc.
3ie, Wailace in <Hardwicke's 1606, p. 25,
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by Mr. Wallace,” namely, that in the Brazilian forests and
Malayan islands, many common and highly-decorated butterflies
aro weak flyers, though furnished with a broad expanse of wing;
and they “are often captured with pierced and broken wings,
“as if they had been seized by birds, from which they had
“ escaped:: if the wings had been much smaller in proportion
“ 1o the body, it secms probable that the insect would more
«frequently have been struck or pierced in a vital part, and
“ thus the ‘increased expanse of the wings may have been in-
« directly beneficial.”

Display.—The bright colours of many butterflies and of some
moths aro specially arranged for display, so that they may be
readily scen. During the night colours are not visible, and
there can bo no doubt that the nocturnal moths, taken as a
body, are much less gaily decorated than butterflies, all of
which are diurnal in their habits. But the moths of certain
families, such as the Zygenidse, soveral Sphingide, Uraniidz,
some Arctiidm and Saturniide, fly about during the day or
carly evening, and many of these are extremely beautiful, being
far brighter coloured than the strictly nocturnal kinds. A
few exceptional cases, however, of bright-coloured nocturnal
species have been recorded™

There is evidence of another kind in regard to display.
Butterflics, as before remarked, elevate their wings when a
Test, but whilst basking in the sunshine often alternately raise
and depress them, thus exposing both surfaces to full view; and
although the lower surface is often coloured in an. obscure
‘manner as a protection, yet in many species it is as highly
decorated as the upper surfaco, and sometimes in & very
different manmer. In some tropical species the lower surface is
even more brilliantly coloured than the upper.” In the Eng-
lish fritillaries (Argynnis) the lower surface alone is orna-
mented with shining silver. Novertheless, as a general rule,
the upper surface, which js probably more fully exposed, i
coloured more brightly and diversely than the lower. Hence
the lower surface generally affords fo entomologists the more

1% Westminster Review,’ July
1867, p. 16.

0 Pob Sabinesy Lithosn - bt
Prof, Westwood (“Modern Class. of
sects,’ vol. i p. 990) seems sur-
prised at this case. On the relative
colours of diurnal and nocturnal
Lepidoptera, see ibid. pp. 333 and

Harris, “Treatise on the

Insects of New England,' 1842, p. 315.

3 Such differences between
upper and lower surfaces of the
wings of several species of Paj
may be seen in the beautiful plates
1o Mr. Wallace's ¢ Memoir_on the
Pailionide of the Malayan Region,"
in ‘Transact. Linn. Soc.’ vol. xxv,
part i. 1865.

© The Complete Work of Charles Darwin Online



arg

Crar. XT Butterflies and Moths.

nsoful character for dotecting the affinitics of the various
species, Fritz Miller informs me that three species of Castnia
are found near his house in 8. Brazil: of two of them tho hind-
wings are obscure, and are always covered by the front-wings
when these butterflies are at rest; but the third g

Dlack hind-wings, beautifully spotted with red and white, and
these are fully expanded and displayed whenever the butterfly
vests. Other such cases could be added.

If we now turn to the enormous group of moths, which, as
1 hear from Mr. Stainton, do not habitually expose the under
surface of their wings to full view, we find this side very razely
coloured with a brightness greater than, or even equal to, that
of the upper side. Some exceptions to the rule, cither real or
apparent, must bo noticed, as the case of Hypopyral® Mr.
Trimen informs mo that in Guenée’s great work, thrée moths
are figured, in which the under surface is much the more
Drilliant, ~ For instance, in the Australin Gastrophora the
upper surface of the forc-wing is pale greyish-ochreous, while
the lower surface is magnificently ornamented by an ocellus of
cobalt-blue, placed in the midst of a black mark, surrounded
by orange-yellow, and this by bluish-white. But tho habits of
these three moths are unknown; so that no explanation can be
given of their unusual style of colouring. Mr. Trimen also
informs me that the lower surface of the wings in certain other
Geometre'® and quadrifid Noctusm are either more variegated
or more brightly-colonred than the upper surface; but somo of
these species havo the habit of “holding their wings quite erect
“over their backs, rotaining them in this position for a con-
“siderablo time,” and thus exposing the under surface to view.
Other species, when settled on the ground or herbage, now and
then suddenly and slightly lift up their wings. Hence tho lower
surfaco of the wings being brighter than the upper surfaco
in certain moths is not so anomalous as it at first appears.
The Saturniidm include somo of the most beautiful of all
‘moths, their wings being decorated, as in_our British Emperor
moth, with fino ocelli; and Mr. T. W. Wood® observes that
fhey resemblo butterflies in some of their movements; “for
“ instance, in the gentle waving up and down of the wings as if
“for display, which is more characteristic of diurnal than of
“ nocturnal Lepidoptera.”

1 See Mr. Wormald on this the Geeme(rﬂz) in ‘Transact. Ent.
mth  <Proo. B Soc! March 2nd, Soc. newseras, vl v. . xv. aad
1868.

xv
B o un amountiab ihe ! & B Proa Eats Soorab London,”
American genus Erateina (one of July 6, 1368, p. xxvi.
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Tt is a singular fact that no British moths which arc bril-
liantly coloured, and, as far as I can discover, hardly any forcign
species, differ much in colour according to sex; though this is
the case with many brilliant butterflies. The male, however, of
one American moth, the Saturnia Io, is deseribed as having its
fore-wings deep yellow, curiously marked with purplish-red
spots; whilst the wings of the femalo are purple-brown, marked
with grey lines The British moths which differ sexually in
colour are all brown, or of various dull yellow tints, or nearly
white. In several species the males are much darker than the
fernales, and_these belong to groups which generally fly about.
during the afternoon. On the other hand, in many genera, as
Mr. Stainton informs me, the males have the hind-wings whiter
than those of the female—of which fact Agrotis exclamationis
offers a good instance. In the Ghost Moth (Hepialus humuls)
the difference is moro strongly marked; the males being white,
and the females yollow with darker markings.® It is probablo
that in these thus
and more easily seen by the females whilst flying about in
the dusk.

From the several foregoing fucts it is impossible to admit
that the brilliant colours of butterflies, and of some few moths,
have commonly been acquired for the sake of protection. We
have seen that their colours and elegant patterns aro arranged
and exhibited as if for display. Hence I am led to believe that
the females prefer or are most excited by the more brilliant

» Harris, Treatise,’ &c., elited  which were fond of eating othes
by Flint, 1852, p. 895. moths; so that if the
‘or instance, I observe in my  com ‘mistaken by British birds

son's cabinet that the males are for the gpllmm;, it would esca
dorker than the fomales o the being devoured, and its white de-
quercus, Odonestis pota-  ceptive colour would thus be highly

ira

d Cponis mendion Tn 5 1t o rmackable, that 1 e
thn latter species the difference in  Shetland Islands the male of this
colour between the two sexes is moth, instead of differing wmuy
strongly marked; and Mr. Wallace ~ from " the female, frequently
informs me that we here have, as. sembles or closely in colons. g
he believes, an instance of protective M. MacLachlan, *Transact. Eat.
mimicry confined to one sex, as Soc’ vol. ii. 1866, p. 459). Mr.
will hereatter o mare fully”ex- G Fraser suggests (-Natare, Apeil
laing white female of the 1871, p. 489) that at the season of
Lycnm res(-mhles the very common the year when the ghost-moth =

ilosoma mentlu both sexes of pears in these northern islands, the

i are white; and Mr: Staiaton  whiteness o the males would aob
observed that this latter moth was needed to render them visible to
rejected with utter disgust by a e twilight night.
whole hrood of young turkeys,
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males; for on any other supposition the males would, as far as
we can see, be ornamented to no purpose. Wo know that ants
and certain Lamellicorn beetles are capable of fecling an attach-
‘ment for each other, and that ants recognise their follows after
an interval of several months. Henco there is mo abstract
improbability in the Lepidoptera, which probably stand nearly
or quite as high in the scale as these inseets, having sufficient
mental capacity to admivo bright colours.  Thoy certanly
discover flowers by colour. The Humming-bird Sphinx may
often be seen to swoop down from a distance on a bunch of
flowers in the midst of green foliage; and T have been assured
by two persons abroad, that these moths repeatedly visit flowers
‘painted on the walls of & room, and vainly endeavour to insert
their proboscis into them. _Fritz Miller informs me that severai
kinds of butterflies in S. Brazil shew an unmistakable prefer-
ence for certain colours over others: ho observed that they
ery often visited the brilliant red flowers of five or six genera of
plants, but never the white or yellow flowering species of the
same and other genera, growing in the samo garden; and I
have received other accounts to the samo effect. As I hear
from Mr. Doubleday, the common whito butterfly often flies
down to a bit of paper on the ground, no doubt mistaking it
for one of its own species. Mr. Collingwood® in speaking of
the difficulty in collecting certain butterflies in the Malay
Archipelago, states that “a dead specimen pinned upon a
“ conspicuous twig will often arrest an insoct of the same species
“inits headlong fiight, and bring it down within casy reach of
“tho net, especially if it be of the opposite sex”

The courtship of butterflies is, as beforo remarked, a prolonged
A, Tho males sometimes fight together in rivalry; and
many may be seen pursuing or crowding round the samoe
female. Unless, then, th females prefer one malo to another,
the pairing must be left to mere chance, and this does not
appear probable. If, on the other hand, the fomales habitually,
or even occasionally, prefer the more beantiful males, the colours
of the latter will have been rendered brighter by degrees, and
will have been transmitted o both sexes or to ono sex, according
to the law of inheritance which has prevailed. The process of
sexual selection will have been much facilitated, if the conclusion
can e trusted, arrived at from various kinds of evidence in the
supplement 1o the ninth chapter; namely, that the males of
many Lepidoptera, at least in the imago state, greatly exceed
tho females in number.

Some facts, however, are opposed to the belief that female

# ¢ Rambles of a Naturalist in the Chinese Seas,’ 1868, p. 182.
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butterflies prefer the more beautiful males; thus, as I have
been

a ciroumstance which could hardly fail often to follow from the
males emerging from their cocoons earlicr than the females.
With moths of the family of the Bombycide, the sexes pair
immediately after assuming the imago state; for they cannot
feed, owing to the rudimentary condition of their mouths. Tho
females, as several entomologists have remarked to me, li in an
almost torpid state, and appear not o evince the least choice in
regard to their partners. This is the case with the common
silk-moth (B. mori), as I have been told by some continental
and English breeders. Dr. Wallace, who has had great
experience in breeding Bombyx cynthia, is convinced that the
females evince no choice or preference. He has kept above
300 of these moths together, and has often found the
‘most vigorous females mated with stunted males. The reverse
appears to oceur scldom ; for, as he believes, the more vigorous
‘males pass over the weakly females, and are attracted by those
endowed with most vitality. ~Nevertheless, the Bombycide,
though obscurely-coloured, are often beautiful to our eyes from
their elegant and mottled shades.

T have as yet only referred to the species in which the males
aro brighter coloured than the females, and I have attributed
their beauty to the females for many generations having chosen
and paired with the more attractive males. But converso
cases occur, though rarely, in which the females are more
brilliant than the males ; and here, as I believe, the males have
selected the more beautiful females, and haye thus slowly added
to their beauty. We do not know why in various classes of
animals the males of some few species have selected tho more
beantiful females instead of having gladly accepted any female,
as seems to be the general rule in the animal kingdom; but if,
contrary to what generally occurs with the Lepidoptera, the
females were much more numerous than the males, the latter
would be likely to pick out the more beautiful females. M.
Butler shewed me several species of Callidryas in the British
Museum, in some of which the females equalied, and in others
greatly surpassed the males in beauty; for tho females alono
have the borders of their wings suffused with crimson and
orange, and spamaw.m Dlack, The plainer males of theso
species. resemble each other, showing that hero tho
Tamalas have IS AT BT horess 2 B cases, where the
males are the more ornate, it is these which have been modified,
the females remaining closely alike.
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In Enghnd we have somo analogous cascs, though not so
e fomales alono of two specics of Thecla haye n
bnghe-purplc or orange patch on their fore-wings. In Hi
sexes do not differ much; but it is the female o
H. janira whu:h has a conspiouous light-brown patch on her
ings ; and the females of some of the other species are brighter
coloured than their males. ~Again, the females of Colias edusa
and Ayale have “ orange or yellow spots on the black marginal
“ border, represented in the males only by thin streaks;” and
in Pieris it is the females which “are ornamented with black
£ xpom on the fore-wings, and these are only partially present
“in the males.” Now the males of many butterflies are known
to support the females during their marriage flight; but in the
species just named it is the females which support the males;
0 that the part which the two sexes play is reversed, as is their
relative beauty. Throughout the animal kingdom the males
commonly take the more active share in wooing, and their
beauty seems to have been increased by the females having
accepted the more attractive individuals; but with theso but-
terflies, the females take the more active part in tho final mar-
riage ceremony, so that we may suppose that they likewiso do
50 in the wooing; and in this case we can understand how it is
that they have been rendered the more beautifal. Mr. Meldoh,
from whom the foregoing statements have been taken,
conclusion; “Though I am not, convinced of the i
“ sexual selection in producing the colours of insects, it cannot
“bo denied that these facts are strikingly corroborative of
“ Mr. Darwin's views.”*

As sexual selection primarily depends on variability, a few
words must be added on this subject. In respect to colour
there is no difficulty, for any number of highly variable Lepi-
doptera could be named. One good instance will sufice,
Bates shewed me a whole serics of specimens of Papilio sesostris

P. childrenae ; in the latter the males varied much in the
extent,of tho beantifully enamelled green patch on the fore-
wings, and in the size of the white mark, and of the splendid
erimson stripe on the hind-wings; so that there was a great
contrast amongst the males between the most and the least
gaudy. The male of Papilio sesostris is much less beautiful
than of P childrence : and it likewise varies a little in the size of

"“Hlﬂn’c, Apnl mh, ml p whilst pairing. See also

. Meldol: Fraser, in ‘Nature, April zmh,
i ‘Son. Eat. de l’runu, 1537, p 1871, p. 489, on the sexual di
9 "l, on the flight of butterfies ences of several British hnlt-xﬂx%.
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the green patch on the fore«wmgs, and in the occasional ap-
pearance of the small crimson stripe on the hind-wings,
borrowed, as it would seem, from xm own female; for the females
of this and of mnny other specics in the Zneas group possess
this crimson stripe. Hence between the brightest specimens
of P. sesostris and the dullest of P. childrener, there was but a
small interval; and it was evident that as far as mere varia-
Dbility is coneemed there would be no difficulty in permanently
increasing the beauty of either species by means of selection.
The variability is here almost confined to the male sex; but
Mr. Wallace and Mr. Bates have shewn® that the females of
some species are extremely variable, the males being nearly
constant. In a future chapter I shall have oceasion to shew
that the beautiful eye-like spots, or ocelli, found on the wings of
many Lepidoptera, are eminently variable. I may here add
that these ocelli offer a difficulty on the theory of sexual
selection; for thongh appearing to us so ornamental, they are
Tever present in one sex and absent in the other, nor do fhey
ever differ much in the two sexes® This fact is at present
inexplicable; but if it should hereafter be found that the for-
mation of an ocellus is due to some change in the tissues
of the wings, for instance, occurring at a very early period of
development, we might expect, from what we know of the laws
of inheritance, that it would be transmitted to both sexes, though-
arising and perfected in one sex alone.

On the whole, although many serious objections may be
urged, it seems probable that most of the brilliantly coloured
species of Lepidoptera owe their colours to sexual selection,
excepting in certain cases, presently to be mentioned, in which
conspicuous colours have been gained through mimicry as
a protection. From the ardour of the male throughout the
animal kingdom, he is generally willing to accept any fomale;
and it is the female which usually exerts a choice. Hence, if
sexual sclection has been efficient with the Lepidoptera, the
male, when the sexes differ, ought to be the more brilliantly
coloured, and this undoubtedly is the case. When both sexes
are brilliantly coloured and resemble each other, the characters
acquired by the males appear to have been transmitted to both.

2 Wallace on the Papilonidn of " tomolag. Soc, Nov. 101h, 1886 8
the Malayan Region, in *Trans
Lina. 800° vel, xev. 1805, 1p. s, ' Mr. Bates was so kind as to
lay this subject before the Entomo-
variety, strictly intermediate be- logical Society, and I have received
tween two other well-marked female answers to this effect from seversl
gaceten, o given by M. Wallse.
See also Mr. Bates, in
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We are led to this conclusion by cases, even within the same
genus, of gradation from an extraordinary smount of difference
to identity in colour between the two sexes.

But it may be asked whethor the differences in colour between

sexes may not be accounted for by other means besides

sexual selection. Thus the males and females of the same
species of butterfly are in several cases known® to inhabit
different stations, the former commonly basking in the sunshine,
the latter haunting gloomy forests. It is therefore possible that
different conditions of life may have acted directly on the two
sexes; but this is not probable as in the adult state they are
exposed to different conditions during a very short period ; and
the larve of both are exposed to the same conditions, Mr.
Wallace believes that the difference between the sexes is due
1ot 50 much to the males having been modified, as to the females
having in all or almost all cases acquired dull colours for the
sake of protection. It seems to me, on the contrary, far more
probable that it is the males which have been chiefly modified
through sexual selection, the fomales having been comparatively
little changed. We can thus understand how it is that the
females of allied species generally resemblo one another so much
more closoly than do the males. They thus shew us ap-
proximately the primordial colouring of the parent-species of
the group to which they belong. They have, however, almost
always been somewhat modified by the transfer to them of some
of the successive variations, through the accumulation of which
the males were rendered beautifal. But I do not wish to deny
that the females alone of some species may have specially
‘modified for protection. In most cases the males and females of
distinct species will have been exposed during their prolonged
larval stato to different conditions, and may have been thus
affected ; though with the males any slight chango of colour
thus caused will generally have been masked by the brilliant
tints gained throngh sexual selection. When we treat of Birds,
T shall have to discuss the whole question, as to how far the
differences in colour between the sexes aro due to tho males
having been modified through sexual selection for ornamental
purposes, or to the females having been modified through
a1 Geicoton toctho sk of proteetion, 50 that I will hero
say but little on the subject.

In all the cases in which the more common form of equal

on_the Amazons,’ vol. , p. Variation of Animals and Pl
L 238 A R. Wallace, in A e Dormesicaion; 1898, v
Lann. Soc.’ vol. xxv. 1865, p. 10, chap. x

S E F. Botas, ‘The Naturslist ¥ On this whalo @ subjes soe +The
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inheritance by both sexes has prevailed, the selection of bright-
coloured males would tend to make the females bright-coloured ;
and the selection of dull-coloured females would tend to make
the males dull. If both processes were carried on simultaneously,
they would tend to counteract each other; and the final result
would depend on whether a greater number of fomales from
being well protected by obseure colours, or a greater number of
males by belng brightly-coloured and zhu. finding partners,
succeeded in leaving more numerous

T ol iosoooron i s feipan SRR chxsas i
10 one sex alone, Mr. Wallace expresses his belief that the more
common form of equal inheritance by both sexes can be changed
through natural selection into inheritance by one sex alone, but
in favour of this view I can discover no evidence. We know
from what ocours under domestication that new characters often
appear, which from the first are transmitted to one sex alone;
and by the selection of such variations there would not be the
slightest difficulty in giving bright colours to the males alone,
and at the same time or subsequently, dull colours o the females
alone. In this manner the females of some butterflies and moths
have, it is probable, been rendered inconspicuous for the sake of
protection, and widely different from their males.

1 am, however, unwilling without distinet evidence to admit
that two complex processes of selection, each requiring the
transference of new characters to one sex alone, have been
carried on with a multitude of species,—that the males have
been rendered more brilliant by beating their rivals, and the
females more dull-coloured by having escaped from their
enemies. The male, for instance, of the common brimstone
buttertly (Gonepteryx), is of a far more intense yellow than the
female, though she is equally conspicuous; and it does not seem
ymhble that she specially acquired her pale tints as a protec-

tion, though it is probable that the male acquired his bright
colours as a sexual attraction. The femalo of Anthocharis aar~
damines does not possess the besutiful orange wing-tips of the
male; consequently she closely resembles the white butterflies
(Pieris) so common in our gardens; but we have no evidenco
that this resemblance is beneficial to her. As, on the aLhe.l' lund,
she resembles both sexes of several other species of
inhabiting various quarters of the world, it is probu.ble That aho
has simply retained to a large extent her primordial colours.

Finally, as we have seen, various considerations lead to the
condiisd BRE witilie greater number of mlmuy-colomd
Lepidopters it is the male which has been chiefly
throngh soxual seleotion; the amount of difleence betwees
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the sexes mostly depending on the form of inheritance which
has prevailed. Inheritance is governed by so many tnknown
Iaws or conditions, that it seems to us to act in a capricious
‘manner;;® and we can thus, to a certain extent, understand how
it is that with closely allied species the sexes either differ to an
astonishing , or are identical in colour. As all the suc-
i gty necessarily trans-
mitted throngh the female, & greater or less number of such
steps might readily become developed in her; and thus we can
understand the frequent gradations from an extreme difference
10 none at all between the sexes of allied species. These cases of
gradation, it may be added, are much too common to favour the
supposition that we here see fomales actually undergoing the
process of transition and losing their brightness for the sake of
protection; for we have every reason to conclude that at any
ono time the greater number of species are in a fixed condition.
Mimicry.—This principle was first mado clear in an admirable

butterflios in 8. America belonging to quite distinct families,
resembled the Heliconids so closely in every stripo and shade of
colour, that they could not be distinguished save by an ex-
perienced entomologist. As the Heliconids are coloured in
their usual manner, whilst the others depart from the usual
colouring of the groups to which they belong, it is clear tbat
the latter are the imitators, and the Heliconids the imitated.
Mz, Bates further observed that the imitating species are com-
‘paratively rare, whilst the imitated abound, and that the two
sofs live mingled together. From the fact of tho Heliconidm
conspicuons and beautiful insects, yet so numerous in
individuals and specics, he concluded that they must bo pro-
tected from the attacks of enemies by some secretion or odour;
and this conclusion has now been amply confirmed,® especially
by Mr. Belt. Hence Mr. Bates inferred that the butterflies
which imitate the protected species have acquired their present
‘marvellously deceptive appearance through variation and natural
, in order to be mistaken for the protected kinds, and

thus o escape being devoured. No explanation is here attempted
of the brilliant colours of the imitated, but only of the imitating
butterflies. We must account for the colours of the former in
the same general manner, as in the cases previously discussed

 The Variation of Ammals and  xxiil. 1862, p. 495.

Plants under Domestication,’ vol. ii.  ® ¢Prec. Ent. Soc’ Dee. 8rd,

dhap. 5. p. 17. 1866 p. 3lv.
“Tramsact. Linn. Soc’ vol.
x2
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in this chapter. Since the publication of Mr. Bates' paper,
similar and equally striking facts have been observed by
Mr. Wallace in the Malayan region, by Mr. Trimen in South
Africa, and by Mr. Riley in the United States.™

As some writers have felt much difficulty in understanding
how the first steps in the process of mimicry could have been
effected through natural selection, it may be well to remark that
the process probably commenced long ago between forms not
widely dissimilar in colour. In this case even a slight variation
would be beneficial, if it rendered the one species more like
the other; and afterwards the imitated species might be modi-
fied to an extreme degree through sexual selection or other
means, and if the changes were gradual, the imitators might
easily be led along the same track, until they differed to an
equally extreme degree from their original condition; and they
would thus ultimately assume an appearance or colouring wholly
unlike that of the other members of the group to which they
belonged. It should also be remembered that many species of
Lepidoptera are liable to considerable and_abrupt variations in
colour. A few instances have been given in this chapter; and
many more may be found in the papers of Mr. Bates and
Mr. Wallace,

‘With several species the sexes are alike, and imitate the two
sexes of another species. But Mr. Trimen gives, in the paper
already referred to, three casesin which the sexes of the imitated
form differ from each other in colour, and the sexes of the
imitating form differ in  like manner. Several cases have also
been recorded where the females alone imitate brilliantly-
coloured and protected species, the males retaining “the
“ normal aspect of their immediate congeners.” Itis here obvious
that the successive variations by which the female has been
modified have been transmitted to her alone. It is, however,
probable that some of the many successive variations would
have been transmitted to, and developed in, the males had
not such males been eliminated by being thus rendered less
attractive to the females; so that only those variations were
preserved whieh were from the first strictly limited in their
transmission to the fumale sex. We have a partial illus

The Descent of Man. Parr I,

tration of these remarks in a

5 Wallace, “Transact. Linn. Soc.”
vol. xxv. 1863, p. 1 also * Transact.
Ent. Soc. vol. iv. (3rd serics), 1867,

ous Insects of Missouri,’ 1871, pp.

statement by Mr. Belt;* that
163-168. This latter essay is valu=
able, as Mr. Riley here discusses all
the objections which have been
raised against Mr. Bates’ theory.

2 <The Naturalist in Nicaragus,
1874, p. 385.
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the males of some of the Leptalides, which imitate protected
species, still rotain in & concealed manner some of their original
characers. Thus in the males “tho upper half of the lower

“ wing is of  pure white, whilst all the rest of the wings is
B ot it Biaok, i and yellow, ks tha spacias
“ they mimic. - The females have not this white pateh, and the
“ males usually conceal it by covering it with the upper wing,
80 that T cannot imagine its being of any other uso to them

“ than as an attraction in courtship, when they exhibit it to the
“ females, and thus gratify their decp-seated preference for the
“ normal colour of the Order to which the Leptalides belong.”

Bright Colours of Caterpillars.— Whilst reflecting on the
beauty of many butterflies, it oceurred to mo that some cater-
pillars were splendidly coloured; and as sexual selection could
Tot possibly have here acted, it appeared rash to attributo the
beauty of the mature insect to this agency, unless the bright

of their larve could be somehow explained. In the
first place, it may be observed that the colours of caterpillars do
not stand in any close correlation with those of the mature
insect.  Secondly, their bright colours do not servo in any
ordinary manner s a protection. Mr. Bates informs me, as an
instance of this, that the most conspicuous caterpillar which he
ever beheld (that of a Sphinx) lived on the large green leaves of
@ troe on the open llanos of South America; it was about four
inches in length, transversely banded with black and yellow,
and with its head, legs, and tail of a bright red. Hence it
unghc the eye of any one who passed by, even at the distance of

yards, and no doubt that of every passing bird.

B 01 40 Walisos, i Mg et genius for
solving difficultios. ~ After some consideration he replied : “ Most
“ eaterpillars roquire protection, as may bo inferred from somo

“Kinds being furnished with spines or irritating hairs, and
I i cloure gosen ks i loares cn-whic they
“feed, or being curiously like the twigs of the trees on which they
“live” Another instance of protection, furnished me by Mr. J.
Mansel Weale, may be added, namely, that there is a caterpillar
of & moth which lives on the mimosas in South Africa, and
fabricates for itself a case quite indistinguishable from the
surrounding thorns. From such considerations Mr. Wallaco
thought it probable that conspicuously-coloured caterpillars
wero protected by having a nauseous taste; but as their skin
is extremely tender, and as their intestines readily protrude
from a wound, a slight peck from the beak of a bird would
be as fatal to them as if they had been devoured. Hence, as
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Mr. Wallace remarks, i alone would be insuffici
“ {0 protect a caterpillar unless some outward sign indicated to
« its would-bo destroyer that its prey was a disgusting morsel.”
Under theso circumstances it would be highly advantageous to
a caterpillar to be instantancously and certainly recognised as
unpalatable by all birds and other animals. Thus the most
gaudy colours would be serviceablo, and might have boen
gained by variation and the survival of the most easily-re-
individuals.

This hypothesis appears at first sight very bold, but when it
was brought before the Entomological Society it was supported
by various statements; and Mr. J. Jenner Weir, who keeps a
large number of birds in an aviary, informs me that he has
made many trials, and finds 1o exception to the rule, that all
caterpillars of nocturnal and retiring habits with smooth skins,
allof a green colour, and all which imitate twigs, are greedily
dovoured by his birds. The hairy and spinose kinds are
invariably rejected, as were four conspicuously-coloured species.
When tho birds rejected o caterpillar, they plainly shewed, by
shaking their heads, and cleansing their beaks, that they were
disgusted by the taste™ Threo conspicuous kinds of cater-
‘pillars and moths wero also given to some lizards and frogs, by
Mr. A. Butler, and were rejected, though other kinds were
eagorly eaten. Thus tho probability of Mr. Wallace's view is
confirmed, namely, that certain caterpillars have been made
conspicuous for their own good, 50 s to be easily recognised by
their enemies, on nearly the sam principle that poisons are sold
in coloured bottles by druggists for the good of man. We
cannot, however, at. present thus explain the clegant diversity
in the colours of many caterpillars; but any species which had
at some former period acquired a dull, mottled, or striped appear-
ance, either in imitation of surrounding objects, or from the
direct action of climate, &c., almost certainly would not become
uniform in. colour, when its tints were rendered intense and
Dright; for in order to make a caterpillar merely conspicuous,
there would be 10 selection in any definite direction.

Summary and. Concluding Remarks on Insccts—Looking back

 ¢Proc. Entomolog. Soc’ Dec. analogous facts in the ‘Third An-
3rd, 1866, p. xlv,, and March 4th, nual Report on the Noxious Insects
1867, p. luxx. of Missouri,” 1871, p. 148. Some
'See Mr. J. Jemmer Weir's opposed cases are, however, given by
Ep(r on Insects and Insectivorous Dr. Wallace and M. H. d'Orville;
irds, in  Transact. Ent. Soc.’ 1869, see Zoological Record,’ 1869,
L
¥ P. 27. M. Riley has g
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(o'.hamanlordm we see that the sexes often differ in

sense and means of locomotion, so that the males may quic
discover and reach the females. They differ still oftener in
the males possessing diversified contrivances for retaining the
females when found. We are, however, here concerned only in
a secondary degree with sexual difforences of theso kinds.

In almost all the Orders, the males of some species, oven of
weak and delicate kinds, are known to be highly pugnacious;
and some few are farnished with special weapons for fighting
with their rivals. But the law of battle does not prevail nearly
&0 widely with insects as with the higher animals. Hence it
‘probably arises, that it is in only a fow cases that the males have
been rendered larger and stronger than the females. On the
contrary, they are usually smaller, so that they may be developed
within @ shorter time, to be ready in large mumbers for the
emergence of the fomales.

In two families of the Homoptera and in three of the Orthop-
tera, the males alone possess sound-producing organs in an
efficient state. These aro used incessantly during the breeding-
season, not only for calling the females, but apparently for
charming or exciting them in rivalry with other males” No
one who admits the agency of selection of any kind, will, after
reading the above discussion, dispute that these musical instru
Tents have been acquired through sexual selection. In four
other Orders the members of one sex, or more commonly of
Doth sexes, are provided with organs for producing various
sounds, which apparently serve merely as call-notes. When
Toth sexes are thus provided, the individuals which were able
to make the loudest or most continuous noise would gain
‘partners before those which Wero less noisy, so that their organs
have probably been guined through sexual selection. It is
instractive to reflect on the wonderful diversity of the means
for producing sound, possessed by the males alone, or by both
sexes, in 1o less than six Orders. W thus learn how effectual
gexual selection has been in leading to modifications which
sometimes, as with the Homopter, relate to important parts of
the organisation.

From the reasons assigned in the last chapter, it is probable
fhat the great horns possessed by the males of many Lamel-
Ticorn, and some other beetles, have been acquired as ornaments.
From the small size of insects, we are apt to undervalue their
appearance. If we could imagine a male Chalcosoma (fig. 16),
with its polished bronzed coat of mail, and its vast comples
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magnified o the size of a horss, or even of a dog, it would
e one of the most imposing animals in the world.

The colouring of inseets is a complex and obscure subject.
‘When the male differs slightly from the female, and neither aro
brilliantly-coloured, it is probable that the sexes have varied
in a slightly different manner, and that the variations have been
transmitted by each sex to the same, without any benefit or
ovil thus aceruing. When the male is brilliantly-coloured and
differs conspicuously from the female, as with some dragon-flies
and many butterflics, it is probable that he owes his colours to
sexual selection; whilst the female has retained a primordial or
Yery ancient type of colouring, slightly modified by the agencies
boforo explained. Bubin somo ossee tho fenal has appareatly

n made obscure by varistions transmitted to her alone,
o mlal direct protection; and it is almost certain that
she has somotimes been made brilliant, so as to imitate other
protected species inhabiting the same district. - When the sexes
resemble each other and both are obscurely coloured, there is
10 doubt that they have been in a multitude of cases so coloured
for the sake of protection. Soit is in some instances when both
aro brightly-coloured, for they thus imitate protected species, or
resemblo surrounding objects such as flowers; or they give
notice to their enemies that they are unpalatable. In other
cases in which the sexes resemble each other and aro both
brilliant, especially when the colours are arranged for display,
we may conclude that they have been gained by the male sex as
an attraction, and have been transferred to the female. We are
‘more especially led to this conclusion whenever the same typo
of coloration prevails throughout a whole group, and we find
that the males of some species differ widely in colour from
the females, whilst others differ slightly or mot at all, with
intermediate gradations connecting these extreme states.

In the same mamner as bright colours have often been
partially transtorred from the wales to the females, 0 it has
been with the horns of many L and
some other beetles. So again, the sound-producing organs
proper to the males of the Homoptera and Orthoptera have
generally been transferred in a rudimentary, o even in a nearly
perfect condition, to the females; yet not sufficiently perfoct to
be of any use. It is also an interesting fact, as bearing on
sexual sclection, that the stridulating organs of certain male
Orthoptera are not fully doveloped until the last moult; and that
the colours of certain malo dragon-fies are not fally developed
until some little time after their emergence from the pupal
state, and when they are ready to breed.
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Sexual selection implies that the more attractive individuals
ero preferred by the opposite sex; and as with insects, when
the sexes differ, it is the male which, with some rare exceptions,
is the more ornamented, and departs more from the type to
‘which the species belongs ;—and as it is the male which searches
eagerly for the female, we must suppose that the females
habitually or occasionally prefer the more beautiful males, and
that theso have thus acquired their beauty. That the females
in most or all the orders would have the power of rejecting
any particular male, is probable from the many singular con-
trivances possessed by the males, such as great jaws, adhesive
cushions, spines, elongated legs, &c., for seizing the female; for
these contrivances shew that there is some difficulty in the act,
50 that her concurrence would seem necessary. Judging from
what we know of the perceptive powers and affections of
various insects, there is no antecedent improbability in sexual
scleotion having come largely into play; but we have as yet no

evidence on this head, and some facts are opposed to the
belief. Nevertheless, when we see many males pursuing the
samo female, we can hardly believe that the pairing is left to
blind chance—that the female exerts no choice, and is not
influenced by the gorgeous colours or other ornaments with
which the male is decorated.

1 we admit that the females of the Homoptera and Orthoptera
appreciate the musical tones of their male partners, and that the
various instruments have been perfected through sexual se-
lection, thero is little improbability in the females of other
inseots appreciating beauty in form or colour, and consequently
in such characters having been thus gained by the males. But
from the circumstance of colour being so variable, and from its

wing been 5o often modified for the sake of protection, it is
difficult to decide in how large & proportion of cases sexual
selection has played a part. This is more especially difficult in

ose_Orders, such as Orthoptera, Hymenoptera, and Coleop-
e
we are then left to mere analogy. With the Coleoptera, however,
a8 before remarked, it is in the great Lamellicorn group, placed
by some authors at the head of tho Order, and in which wo
sometimes sco n mubual attachment between the sexes, that
we find the males of some species possessing weapons for sexual
strife, others furnished with wonderful horns, many with stridu-
lating organs, and others ornamented with splendid metallic
tints. Hence it sems probablo that all these characters have

gained through tho same means, numely sexual solection.
With butterflies we have the best evidence, as the males
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sometimes take pains to display their beautiful colours; and we
cannot believe that they would act thus, unless the display was
of use to them in their courtship.

Wi w8 OPEMAWBIREAN soo'Shat: they, prosent In
their secondary sexual characters the closest amalogy with
inseots. Thus, many male birds are highly pugnacious, and
sorne are furuished with special wespons for fighting with thelr
rivals. They during
season for producing vocal S oo music. They are
frequently ornamented with combs, horns, wattles and plumes
of the most diversified kinds, and are decorated with beautiful
colours, all_evidently for the sake of display. We shall find
that, as with insects, both sexes in certain groups are equally
beantiful, and are equally provided with ornaments which are
usually confined to the male sex. In other groups both sexes
are equally plain-coloured and unornamented. Lastly, in some
few anomalous cases, the females are more beautiful than the
males. We shall often find, in the same group of birds, every
gmi.uon from no difference between the sexes, to an extreme

We shall sce that female birds, like female insects,
onm ‘possess more o less plain traces or rudiments of characters
which properly belong to the males and are of use only to them.
Tho analogy, indeed, in all theso respects between birds and
insects is curiously close. Whatever explanation applies to the
one class probably applies to the other; and this explanation,

further

2 wo shall hereafter attempt to show in detail, is sexual
selection.
CHAPTER XIL
SEXUAL O or Fisuzs,
AND Reprises.

Fisurs: Courtship and battles of the males—Larger size of the fomales
s bright colours and ormamental sppendages; other strnge
characters—Colours and_appendages acquired by the males duri

Sloie- 130wtk i s evia biTanity sl
—Protective colours—The less conspicuous colours of the fomale cannot
accounted for on the principle of protection—Male fishes building

neste and.takiag. charge of the ovs aad young. AMPHTALINS: DI

ferences in structure and colour between the sexes—Vocal

RepriLes: Chelonians—Crocodiles—Snakes, colours in some cases pro-

tective—Lizards, battles of—Ornamental  appendages—St '.nngl Rt

fexencs i strctare between the sexee—Colouns—Sesual

almost as great as with birds.

‘Werhave now arrived at the great sub-kingdom of the Vertebrata,
and will commence with the lowest class, that of Fishes. The
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males of Plagiostomous fishes (sharks, rays) and of Chimeroid
fishes are provided with claspers which serve to retain the
female, like the various structures possessed by many of the
lower animals. Besides the claspers, the males of many rays
have clusters of strong sharp spines on their heads, and several
rows along “the upper outer surface of their pectoral fins.”
These are present in the males of some spocies, which have
other parts of their bodics smooth. They ass only eempmnly
developed during the breeding:

B Gl s o it sction 'ne rtisntil Grgnie byetha
doubling inwards and downwards of the two sides of the body.
Itis @ remarkable fact that the fomales and not the males of
somo species, as of Raia clavata, havo their backs studded with
large hook-formed spines.!

The males alone of the capelin (Mallotus villosus, one of
Salmonid), are provided with a ridge of closely-set, brush-like
seales, by the aid of which two males, ono on each side, hold the
female, whilst she runs with great swiftness on the sandy beach,
and there deposits her spawn.* The widely distinct Monacanthus

scopas presents a somewhat analogous structure. Tho male, as
Dr. Ginther informs me, has o cluster of stiff straight spines,
like those of & comb, on the sides of the tail; and these in a
specimen six inches long were nearly one and a half inches in
length: the female has in the same place a cluster of bristles,
which may be compared with those of a tooth-brush. In
another species, M. peronii, the male has a brush like that
possessed by tho femalo of tho last species, whilst the sides of
the tail in the female are smooth. In some other species of the
samo genus the tail can be perceived to bo a little Toughened in
the male and perfectly smooth in the female; and lastly in
others, both sexes have smooth sides.

‘The males of many fish fight for the possession of the females.
Thus the male stickleback (Gasterosteus leiurus) has been de-
seribed as “ mad with delight,” when the female comes out of her
hiding-place and surveys the nest which he has mado for her.
“Ho darts round her in every direction, then tohis acoumulated
“ materials for the nest, then back again in an instant; and as
“sho does not advance he endeavours to push her with his snout,
“and then tries to pull her by the tail and side-spine to the nest.”

Yarrell's Hist. of British 1871, LALY

n-hu, vol. ii. 1836, pp. 417, 425, wcaglont o
Dr. Ginther informs me that tureshn‘p g v e
un.pmu 0 2 o 41k sy e o 1852 and

Nor.d
ol n.m«mmmm, April
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The males are said to be polygamists * they are extraordinarily
bold and pugnacious, whilst * the females are quite pacific.”
Their battles are af times desperate; “for these puny com-
“ batants fasten tight on each other for several seconds, tumbling
“over and over again, until their strength appears completely
“ exhausted.” With the rough-tailed stickleback (G. trachurus)
the males whilst fighting swim round and round each other,
biting and endeavouring to pierce each other with their raised
Iateral spines. The samo writer adds,® “ the bite of these little
“furies is very severe. They also use their lateral spines with
“ such fatal effect, that T have seen one during a battle absolutely
“rip his opponent quite open, so that he sank {o the bottom and
“died.” When a fish is conquered, “ his gallant bearing forsakes
“him; his gay colours fade away; and he hides his disgrace
“among his peaceable companions, but is for some time the
“constant object of his conqueror’s persecution.”

The male salmon is as pugnacious as the little stickleback ;
and 50 is the male trout, as I hear from Dr. Ginther. Mr. Shaw
saw a violent contest between two malo salmon which lasted
the whole day; and Mr. R. Buist, Superintendent of Fisheries,
informs me that he has often watched from the bridge at Perth
the males driving away their rivals, whilst tho fomales were
spawning. The males  are constantly fighting and tearing each
“ other on the spawning-beds, and many so injure each other as
“to cause the death of numbers, many being seen swimming near
“ the banks of the river in a state of exhaustion, and apparently
“ina dying state. Mr. Buist informs me, that in June 1868,
the keeper of the Stormontfield breeding-ponds visited the
northern Tyne and found about 800 dead salmon, all of which
‘with one exception were males; and ho was convinced that they
had lost their lives by fighti

The most curious point about the male salmon is that during
the breeding-season, besides a slight change in colour, “ the
“lower jaw elongates, and a cartilaginous projection turns
“ upwards from the point, which, when the jaws are closed,
“ oceupies a deep cavity between the intermaxillary bones of the
upper jaw.”? (Figs. 27 and 28,) In our salmen this change of
structure lasts only during tho breeding-season; but in the

4 Noel Humphreys, ¢ River Gar-
denl,;- 185

experienced observer (Scrope’s ¢ Days
of Salmon Fihing'p. 60); et
Mag.of Nat. History,”  that I ;, the male would,

if he mm, Necp. ol othes it

udon’
vol.ii. 1880, p
“The

331
Fiehi; June 2th, 1867,
For e Shawe statement, see
¢ Edinburgh Review,’ 1843, Another

away.
“History of British
. 1836, p. 10,

arrell,
mh.., vol.
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Balmo lycaodon of N.-W. America the change, as Mr. J. K. Lord$
‘believes, is permanent, and best marked in the older males which
have previously ascended the rivers. In these old males the
jaw becomes into an immense hook-like projection, and

Fig.21. Head the

s drawing, s wel a1 the others in the present chaper: have e excnted
the wel-knoun e, M. . Ford, from spectmens i the Brtieh Museom, under
ind superintendenc ater

the teeth grow into regular fangs, often more than half an inch
inlength. With the European salmon, according to Mr. Lloyd,
the temporary hook-like structure serves to strengthen and

* ¢The Naturalist in Vancouver’s  © ‘Scandinavian Adventures,’ vol
Island,” vol, * 6, p 54. i. 1854, pp. 100, 104,
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protect the jaws, when one male charges another with wonderfal
violence; but the greatly developed teeth of the male American
salmon may be compared with the tusks of many male mammals,
and they indicate an offensive rather than a protective purpose.

Fig 28 ‘Head of female salmon.

The salmon is not the only fish in which the teeth differ in
the two sexes; as this is the case with many rays. In the
thornback (Raia clavata) the adult male has sharp, pointed
teeth, directed backwards, whilst those of the female are broad
and flat, and form a pavement; so that these teeth differ in the
two sexes of the same species more than is usual in distinet
genera of the same family. The teeth of the male become sharp
only when he is adult: whilst young they are broad and flat
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like those of the fomale. As so frequently occurs with
sexual characters, both sexes of some species of rays (for instance
R. batis), when adult, possess sharp pointed teeth; and here a
character, proper to and primarily gained by the male, appears
1o have been transmitted to the offspring of both sexes. The
toeth are likewise pointed in both sexes of £ maculata, but only
when quite adult; the males acquiring them at an earlier ago

the females. We shall hereafter meet with analogous
cases in certain birds, in which the male acquires the plumage
common to both sexes when adult, at a somewhat earlier age than
does the female.  With other species of rays the males even when
old never possess sharp teeth, and consequently the adults of both
sexes are provided with broad, flat teeth like those of the young,
and like thoso of tho mature females of the above-mentioned
species’®  As the rays are bold, strong and voracious fish, we
‘may suspect that the males require their sharp teeth for fighting
with their rivals; but as they possess many parts modified and
adapted for the prehension of the female,it is possible that their
teeth may be used for this purpose.

In regard to size, M. Carbonnier ™ maintains that the female of
almost all fishes is larger than tho male; and Dr. Ginther does
ot know of a single instanco in which the male is actually
larger than the female. With some Cyprinodonts the malo is
not even half as large. As in many kinds of fishes the males
habitually fight togother, it is surprising that they have not
generally become larger and stronger than the fomales through
the effects of sexual selection. The males suffer from their
small size, for according to M. Carbonnier, they are liablo to be

by the females of their own species when carnivorous,
and 1o doubt by other species, Increased sizo must be in somo
manner of more importance o the females, than strength and
6izo are to tho males for fighting with other males; and this
‘parhaps is to allow of the production of a vast number of ova.

In many species the malo alone is ornamented with bright
colours; or theso aro much brighter in the malo than the
female. Tho male, also, is sometimes provided with appendages
which appear to be of no more use to him for the ordinary
purposes of life, than aro the tail feathers to the peacock. I am
indebted for most of the following fucts to the kindness of Dr.
Giinther. There is reason to suspect that many tropical fishes
differ sexually in colour and structure; and there are somo
uih‘ng cases wi'.h our British fishes. The male Callionymus lyra

of the cellent figure, and p. 422, 432,
hhh‘HhL ul Bnlllh Fishe ! As quoted in “The Farmer,
ii. 1836, p. 416, with an 1868, p. 369,
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Tas been called the gemmeous dragonet “ from its briliiant gem-
“like colours” When fresh caught from tho sea the body is
yellow of various shades, striped and spotted with vivid blue on
the head ; the dorsal fins are pale brown with dark longitudinal

ds; the ventral, caudal, and anal fins being bluish-black.
The female, or sordid dragonet, was considered by Linngwus, and
Dby many subsequent naturalists, as a distinct species; it is of a
dingy reddish-brown, with the dorsal fin brown and the other

Fig.29. Callionymus Iyra. Upper figure, male  lower figure, female,
N.B. The lower figure is more reduced than the upper.

fins white. The sexes differ also in the proportional s:za of tho
head and mouth, and in the position of the ey t the
most striking difference is the extraordinary e]ungnhon in the
male (fig. 29) of the dorsal fin. Mr. W. Saville Kent remarks
that this “ singular appendage appears from my observations
“of the species in confinement, to be subservient to the same
“end as the wattles, crests, and other abnormal adjuncts of
« the male in gallinaceous birds, for the purpose of fascinating

12 T have drawn up this description from Yarrell’s ¢ British Fishes,'vol. i,
1836, pp. 261 and 266,
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“ their mates”™ The young males resemble the adult females
in structure and colour. Throughout the genus Callionymus*
the male is generally much more brightly spotted than the
female, and in several species, not only the dorsal, but the anal
fin is much elongated in the males.

The male of the Cottus scorpius, or sea-scorpion, is slenderer
and smaller than the female. There is also a great differenco
in colour between them. 1t is difficult, as Mr. Lloyd ™ remarks,
“for any one, who has not seen this fish during the spawning-
“ season, when its hues are brightest, to conceive the admixture
“of brilliant colours with which it, in other respects so ill-
“ favoured, is at that time adorned.” Both sexes of the Labrus
miztus, although very different in colour, are beautiful; the

le being orange with bright blue stripes, and the female
bright red with some black spots on the back.

Fig. 20, Xiphophoras Hellerts. Upper figue, male; tower figure,female.
Tn thevery distinct fumily of the Cyprinodontide—inhabitants
of the fresh waters of foreign lands—the sexes sometimes differ
much in various characters. In the male of the Mollicncsia
petenensis,® the dorsal fin is greatly developed and is marked
'8 (Nature, July 1873, p. 264. 36 With respect to this and the

M ¢Catalogue of Acanth. Fishes following species 1 am indebted to
in the British Museum,” by Dr. Dr. Giinther for information: seo

Giinther, 1861, pp. 138-151. also his paper on the ‘Fishes of
8 ¢Game Birds of Sweden,’ &.. Central America, in *Transact.
1867, p. 466. Zoolog. See’ v

1868, p. 485.
z
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with & row of large, Tound, ocellated, bright-coloured spots:
whilst the same fin in the female is smaller, of a different mps
and marked only with irregularly curved brown spots.
male the basal margin of the anal fin is also  little pmd\wed
and dark coloured. In the male of an allied form, the Xipho-
phorus Hellerit (fig. 30), the inferior margin of tho caudal fin is
developed intoa long filament, which, as I hear from Dr. Giinther,
i striped with bright colours. This flament does not contain
any muscles, and apparently cannot be of any direct use to tho.
fish. As in the case of the Callionymus, the males whilst young
resemble the adult females in colour and structure. Sexual
differences such as these may be strictly compared with those
which are so frequent with gallinaceous birds®

Inasiluroid fish, inhabiting the fresh waters of South America,
tho Plecostomus barbatus ® (fig. 81), the male has its mouth and
inter-opereulum fringed with a beard of stiff hairs, of which the
female shows hardly a trace. These hairs are of the nature of
scales. In another species of the same genus, soft flexiblo ten-
tacles project from the front part of the head of the male, whick.
aro absent in the fomale. These tentacles are prolongations of

the true skin, and therefore are not homologous with the stiff

hairs of the former species; but it can hardly be doubted that
both sorve the same purpose. What this purpose may be, it is
difficult to conjecture ; ornament does not here seem probable,
but we can hardly suppose that stiff hairs and flexible filaments,
can bo useful in any ordinary way to the males alone. In that
strange monster, the Climara monstrosa, the male has a hook-
shaped bone on the top of the head, directed forwards, with its
end rounded and covered with spines; in the female “ this
“ crown is altogether absent,” but what its use may be to the
male is utterly unknown.*

The structures as yet referred to are permauent in the male
after he has arrived at maturity ; but with some Blennies, and in
another allied genus,® a crest is developed on the head of the
male only during the breeding-season, and the body at tho same
time becomes more brightly-coloured. There can be little doubt.
that this crest serves as a temporary sexual ornament, for the
female does not exhibit a trace of it. In other species of the
same genus both sexes possess a crest, and in at least one species.

¥ Dr. Gunther makes this re- Water, July 1868, p. 377, wlth a
mark; ¢Catalogue of Fishas in the figure. Many other cases could be
British Museum,” vol. iii. 1881, p. ed of structures peculiar to the
141 male, of which the uses are mot

4 Soe Dr. Guather on this genus, known.
in ¢ Proe. Zoolog. Soc.’ 1868, p. 232. * Dr. Gunther, ‘Catalogue of

" F. Buckland, in ‘Land and Fishes,’ vol. iii. pp. 221 and 240.
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Fig. 31. Plecostomus barbatus. - Upper figure, bead of male; lower figure, fomale
%2
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neither sex is thus provided. In many of the Chromida, for
instance in Geophagus and especially in Cichla, the males, as T
hear from Professor Agassiz have a conspicuous protuberanca
on the forehead, which is wholly wanting in the females and in
the young males. Professor Agassiz adds, 1 have often
« observed theso fishes at the time of spawning when the pro-
« fuberance is largest, and at other seasons when it is totally
“ wanting, and the two sexes shew 10 difference whatever in the
« outline of the profile of the head. I never could ascertain that
“it subserves any special function, and the Indians on the
“ Amazon know maung about its use” These protuberances
resemble, in their periodical appearance, the fleshy caruncles o
the heads of certain birds; but whether they serve as ornaments
must remain at present doubtful.

T hear from Professor Agassiz and Dr. Giinther, that the males
oi thoss fishes, which differ permanently in colour from the
‘Tecome more brilliant during the breeding-season.
Thie o ke the case with & maltifude of flics, tho eaes of
which are identical in colour at all other seasons of the year.
The tench, roach, and perch may be given as instances. The
male salmon at this season is “marked on the cheeks with
“ orange-coloured  stripes, which give it the appearance of a
“ Labrus, and the body partakes of & golden orange tinge. The
 females are dark in colour, and are commonly called black-
“fish”® An analogous and even greater change takes pl
with the Salmo erioz or bull trout; the males of the char
(S. umbla) are likewise at this season Tather brighter in colour j

ihan tho females Tho colours o tho pike (Fia raiculatus) of
tho United States, especially of tho male, becom, during the
breeding-season, excoedingly intense, brilliant, and iridescont
Another striking instance out of many is afforded by the male
stickloback ((Gastorsteus leiurus), which Js described by M,

Warington® "as being then “beautifal beyond description.”
1This DAk K6 8 f fia fevls e iy rooes, i s bell 8
white, The eyes of the male, on tho other hand, aro of the
“most splendid green, having a metallic lustre like the green
“ feathers of somo humming-birds. The throat and belly are
“ of a bright crimson, the back of an ashy-green, and the whole
“fish appears as though it were somewhat translucent and

 See also * A Journey in Brazil,’ )hg nnm Hictory,” vol. vi. 1841,
by Prof. and Mrs. Agassiz, 1868, p.

Y ‘m Amznc'm Agriculturist,
” Yacrell, ¢ British Fishes,” vol. 1868, p.

i \san gr 10, 12, 85. - ‘Am‘mllnnd Mag. of Nat, Hist."
W. Thompson, in * Aunals and ~ Oct. 1
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“ glowed with an internal incandescence.” After the breeding-
season these colours all change, the throat and belly become of
paler red, the back more green, and the glowing tints subside.
‘With respect to the courtship of fishes, other cases have been
observed since the first edition of this book appeared, besides that
already given of- the stickleback. Mr. W. S. Kent says that the
male of the Labrus miatus, which, as we have seen, differs in
colour from the female, makes “a deep hollow in the sand of the
“tank, and then endeayours in the most persuasive manner to in-
“duce a female of the same species to sharo it with. him, swin-
backwards and forwards between her and the completed
“nest, and plainly exhibiting tho greatest anxiety for her to follow.”
The males of Cantharus lineatus become, during the breeding-
season, of deep leaden-black ; they then retire from the shoal, and
excavate a hollow as a nest. “Each male now mounts vigilant
“guard over his respective hollow, and vigorously attacks and
“drives away any other fish of the same sex. Towards his com-
“ panions of the opposite sex his conduct is far different; many of
o the i i e ho e

dis
“by all the means in his power to lure singly to his prepared
“ hollow, and there todeposit the myriad ova with which theyare

“laden, which he then protects and guards with the greatest care.*

A more striking case of courtship, as well as of display, by the
males of a Chinese Macropus has been given by M. Carbonnier,
who carefully observed these fishes under confinement” The
‘males are most beautifully coloured, more so than the females.
During the breeding-season they contend for the possession of
the females; and, in the act of courtship, their fins,

mer, according to M. Car
They then also bound about the females with much vivacity, and
appear by “Yétalage de leurs vives couleurs chercher i attirer
“Tattention des femelles, lesquelles ne paraissaient indifférentes
“3 ce manége, elles nageaient avec une molle lenteur vers les
“méles et semblaient so complaire dans leur voisinage.”
the male has won his bride, he makes a little diso of froth by
blowing air and mucus out of his mouth. Ho then collects the
fertilised ova, dropped by the female, in his mouth; and this
eaused M. Carbonnier much alarm, as he thought tha they were
going to be devoured. But the male soon deposits them in the
dise of froth, afterwards guarding them, repairing the froth, and
taking eare of the young when hatched. I mention these par-
tieulars because, as we shall presently see, there aro fishes, the
 ¢Nature,’ May, 1873, p. 25. # ¢Bull. de la Soc. d’Acclimat.’
Paris, July 1869, and Jan. 1870.
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aled of wWhish i Aheta gt Gikir it onid thosswh
domot believe in tho principle of gradual evolution might ask how
could such a habit have originated ; butthe diffioulty is much
dimisiied when ‘v kvaw tist tharo aro fabos which thos
collect and carry the eggs; for if delayed by any cause in
depositing them, e ot hatching them in their mouths
might have been acquired.

To return to our more immediate subject. The case stands
thus: female fishes, as far as I can learn, never willingly spawn
except in the presence of the males; and the males never fertilise
the ova except in the presence of the females. The males fight
for the possession of the females. In many species, the males
whilst young resemblo the fomales in colour; but when adult
become much more brilliant, and retain their colours throughout
life. In other species the males become brighter than the females
and otherwiso more highly ornamented, only during the season
of love. The males sedulously court the females, and in one
case, as we have sen, tako pains in displaying their beauty
Defore them. Can it bo belioved that they would thus act to no
purpose during their courtship? And this would be the case,
unless the females exert some choice and select thoso males
which please or excito them most. If the female exerts such
choice, all the above facts on the ornamentation of the males
become at once intelligible by the aid of sexual selection.

Wo have next to enquire whether this view of the bright
colours of certain malo fishes having been acquired through
sexual selection can, through the law of the equal transmission of
characters to both sexes, be extended to those groups in which the
males and females are brilliant in the same, or nearly the same
degree and manner. In such a genus as Labrus, which includes
some of the most splendid fishes in the world—for instance, the
Peacock Labrus (L. pavo), described,® with pardonablo exaggera-
tion, as formed of polished scales of gold, encrusting lapis-lazuli,
e, DA il s aciebate=wo ey, with G
‘probability, accept this belif; for we have scen that the sexes in
at least one species of the genus differ greatly in colour. With
some fishes, as with many of the lowest animals, splendid colours
‘may be the direct result of the nature of their tissues and of the
surrounding conditions, without the aid of selection of any kind.
The gold-fish (Cyprinus auratus), judging from the analogy of
the golden variety of the common carp, is perhaps a case in point,
as it may owe its splendid colours to a single abrupt variation,
due to the conditions to which this fish has been subjected under

’l‘ Bory de Saint Vincent, in ‘Dict. Class. d'Hist. Nat." tom. ix. 1826
p. 161
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confincment. Tt is, however, more probable that these colours

natural conditions it does mot scem probable that beings so
highly organised as fishes, and which live under such complex
Slktioue, iard ‘becoms bellautly coloured without suffering
some evil or receiving some benefit from so great a g 45
consequently without the intervention of natural selectior
What, then, are wo to conclads in rogard to the many fishes,
both sexes of which are splendidly coloured? Mr. Wallaco™
believes that the species which frequent reefs, where corals and
other brightly-coloured organisms abound, are brightly coloured
in order to escape detection by their enemies; but according to
my recolleotion they were thus rendered highly conspicuons
In the fresh-waters of the tropics there are no brilliantly-
coloured corals or other organisms for the fishes to resemble;
yet many species in the Amazons are beautifully coloured, and
many of the carnivorous Cyprinidm in India are ornamented
with “bright longitudinal lines of various tints”* Mz, M‘Clel-
land, in describing these fishes, goes so far as fo supposo that
“the peculiar brilliancy of their colours” serves as “a better
“mark for king-fishers, terns, and other birds which are
“ destined to keep the mumber of these fishes in check:” but at
the present day fow naturalists will admit that any animal has
been made conspicuous as an aid to its own destruction. It is
possiblo that crtain fahos may have been rendered conspiotous
to warn birds and beasts of prey that they were
\mpdnnbln, as explained when treating of caterpillars; but it
B T beitove kuown thab ay fal Bt Joush sy rate o
fish, is rejected from being distasteful fo fish-devouring animal:
On fhe wholo, the most probablo viow in regard to tho fishes, o
both sexes are brilliantly coloured, is that their colours
B v G s s e i it e
transferred equally, or nearly so, o the other sex.
» Owinxm some remarks on this  has been * produced at Hangchow a
subject, made y work ‘On the  “variety called the fire-fish, fmm
Variation of Anlumll ‘under Domesti-  “i
ation,’ Mr.

W. F. Mayers (* Chiness
Notes' and Queries,’ Aug. 1868, p.
searched the ancient
Chinese _ency ins. He finds

encyclo
that gold-fish were first reared iu
afinemest during the Sung Dy
aasty, which commenced A.D, 960.
o the yer 120 these fihes o
abo In another place it is vol. xix. part ii. 1839, p. 230,
siid that since the year 1548 thl"c
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We have now to consider whether, when the male differs in
marked manner from the female in colour or in other orna-
ments, he alone has been modified, the variations being inherited
by his male ofspring alone; or whethr tho female Las been
specially modified and rendered. inconspicuous for the sako of
protection, such modifications being inherited only by the
females. It is impossible to doubt that colour has been gained
by many fishes a5 & protection : 1o one can examine the speckled
upper surface of & flounder, and overlook its resemblance to the
sandy bed of the sea on which it lives. Certain fishes, moreover,
can through the action of the nervous system, chango their
colours in adaptation to surrounding objects, and that within a
short time® One of the most striking instances ever recorded
of an animal being protected by its colour (as far as it can bo
judged of in preserved specimens), as well as by its form, is that
given by Dr. Giinther® of a pipe-fish, which, with its
streaming filaments, is hardly distinguishable from the sea-weed
to which it clings with its prehensile tail. But the question now
under consideration is whether the females alone have been
‘modified for this object. We can see that one sex will not be
modified through natural selection for the sake of protection
more than the other, supposing both to vary, unless one sex is
exposed for a longer period to danger, or has less power of
cscaping from such danger than the ofher; and it does not
appear that with fishes the sexes differ in these Tespeots.
far as there is any difference, the males, from being generally
smaller and from wandering more about, aro exposed to greater
danger than the females; and yet, when the sexes differ, the
males aro almost always the more conspicuously coloured.
The ova are fertilised immediately after being deposited; and
when this process lasts for several days, as in the case of
T B S e ‘time, is attended by
the male. After the ova are fertilised they ate, in most cases
left unprotected by both parents, so that the males and females,
as far as oviposition is concerned, are equally e; danger,
and both are equally important for the produetion of fertlo ova;

the more or less of
either sex would be equally liablo w i destroyed or preserved,
and both would have an equal influence on the colours of their
offspri

o families, make nests, and
some of them take care of their young when hatched. Both

# @. Pouchet, L'Institut. Nov. 1, 321, pl. xiv.

181], . 134 Yunll ‘Brl(lsh Fishes," vol
l’roc Zoolog. Soc.” 1865, p. il p. 'L
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Bexee of the elght oolourod Cresdubrus masss and melogs work
together in building their nests with sea-weed, shells, &o.*
But the nales of certain fishes do all the work, and afterwards
take exclusive charge of the young. Thisis the casowith thodull-
eoloured gobies,* in which the sexes are not known to differ in
colour, i in which
the males become brilliantly coloured during the spawning season.
The male of the smooth-tailed stickleback (G. leiurus) performs
the duties of a nurse with exemplary care and vigilance during
along time, and is continually employed in gently leading back
the young to the nest, when they stray too far. He courageously
drives away all enermnies, including the females of his own species.
1t would indeed be no small relief to the male, if the female, after
deposmng her eggs, were immediately devoured by some enemy,
for he is forced incessantly to drive her from the nest.

The males of certain other fishes inhabiting smh America
and Ceylon, belonging to two distinct Orders, have the extra-
ordinary habit of hatching within their mouths or branchial
cavities, the eggs laid by the fomales® I am mfamed by

fessor Agassiz that the males of the Amazonian species
which follow this habit, “not only aro generally brlgl\ter than

females, but is greater at the

 than st any other time.” Thespecies of Geophagus act in the
same manner; and in this genus, a conspicuous protuberance
becomes developed. on the forchead of the males during the
Ireeding-season. With the various species of Chromids, as
Eloieancs Agassiz likewise informs me, sexual differences in
colour may bo observed, “whether they lay their eggs in the
“ water among aquatic plants, or deposit them in holes, leaving
< them to come out without further care, or build shallow nests

“in the river mud, over which they sit, as our Pomotis does.
“ anghe also to bo observed that these sitters are among the

brightest species in their respective families; for instance,
"}Iygmgmms is bright green, with large black ocelli, encirclod
* with the most brilliant red.” Whether with all the species of
tccsds 1t 3s the mals alone which: its o tho eggs is not
kmnown. It is, however, manifest that the fact of the eggs being

3 Accrdin to the observations  pals and Mag.of Nat. Hisk? Novem-
of M, Gerbe; see Gunther’s ¢ Record
o bﬁloz. Literature, 1865, p. S ‘yman, in ¢ Proc. Boston
Soc. of Not, Hist? Sept, 15, 1857,
“Rdgne Animal!’ vol. Also Prof. Turner, in ‘Journal of
le,p 54, An.mmy and Phys” Nov. 1, 1806,
7 See Mr. Waringtow's most p. 78. Dr. Ginther has likewise
{nferesing description o the habits Gescribed other casen
of the Gasterosteus leiurus, in ¢ An-
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protected or unprotected by e Taa ha Tae o
Talcgnie i o Gifatoas 1o ol Decins. e sooms. Tee
urther manifest, in all the cases in which the males fake
exclusive charge of the mests and young, that the destruction
of the brighter-coloured males would be far more influential on
tho character of the race, than the destruction of the brighter-
coloured females; for the death of the male during the period of
incubation or nursing would entail the death of the young, so
that they could mot inherit his peculiarities; yet, in many of
these very cases the males are more conspicuously coloured than
the fomales.

In most of the Lophobranchii (Pipe-fish, Hippocampi, &o.)
the males have either marsupial sacks or hemispherical do-
pressions on the abdomen, in which the ova laid by the female
aro hatched. The males also shew great attachment to their
young® The sexes do not commonly differ much in colour;
but Dr. Giinther believes that the male Hippocampi are rather
brighter than the females. The genus Solenostoma, however,
offers a curious exceptional case, for the female is much more
vividly-coloured and spotted than the male, and she alone has a
marsupial sack and hatches the eggs; so that the female of
Solenostoma differs from all the other Lophobranchii in this

latter respect, and from almost all other fishes, in being more
brightly-coloured than the male. It s improbable that this
remarkable double inversion of character in the female should
be an accidental coincidence. As the males of several fishes,
which take exclusive charge of the eggs and young, are more
brightly coloured than the females, and s here the female Sole-
nostoma takes the same charge and is brighter than the male, it
might be argued that the conspicuous colours of that sex which
isthe moro important of tho two for the welfaro of the ofspring;

in some manner protective. But from the large number
o ks, ol ytioh; the malen ave sither ‘permanently or period-
ically brighter than the females, but whose life is not at all
more important for the welfare of the species than that of the
female, this view can hardly be maintained. When we treat
of birds we shall meet with analogous cases, where there has
been a completo inversion of the usual attributes of the two
sexes, and we shall then give what appears to be th probable
explanation, namely, that the males have selected the more
attractive females, instead of the latter having seleoted, in
® Yarrell, ‘Hist. of British Fishes anAnzﬂ:n,' by Col. Playfair,
Fi xhu, vol. i, 1886, pp. 329, 388. 1866, p. 157, has ro-examined the
- Gilnther, since publishing lpenxmms, lnd has given me the

in :fcounl of this species in ‘The above information.
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socordanco with tho usual rule thronghout the saimal kingdom,
the more attractive
B o ool et wikh Toost e
which the gexes differ in colour or in other ornamental charac-
ters, the males originally varied, with their variations trans-
mitfed to the ssme sex, and accumulated through sexual
selocton by at lmanung or exciting the females. In many cases,
have been transferred, either partially
or wmpleualy, o tho fanales, Ta ¢Rec oasie, Seai Toth sexes
Tave been coloured alike for the sake of protection; but in
10 instance does it appear that the female alone has had her
colours or other characters specially modified for this latter

purpose.

The last point which need be noticed is that fishes are known
to make various noises, some of which are described as being
musical. Dr. Dufossé, who has especially attended to this
subject, says that the sounds are voluntarily produced in several
ways by different fishes : by the friction of the pharyngeal bones
—by the vibration of certain muscles attached fo the swim-
bladder, which serves as  resounding board—and by the vibra-
tion of the intrinsic muscles of the swim-bladder. By this latter
means the Trigla produces pure and long-drawn sounds which
Tange over nearly an octave. But the most interesting caso for
us 8 that of two species of Ophidium, in which the males alone
are provided with a sound-producing apparatus, consisting of
small movable bones, with proper muscles, in_connection with
the swim-bladder.® The drumming of the Umbrinas in the
European seas is said to be audible from a depth of twenty
fathoms; and the fishermen of Rochelle assert “that the males
“lone make the noise during the spawning-time; and that it
] po-lble by imitating it, to take them without bait.” From

' this statement, and more especially from the caso of Ophidium,
it is almost certain that in this, the lowest class of the Verte-
brata, as with so many insects and spiders, sound-producing
instruments have, at least in some cases, been developed through
' sexnal selection, as a means for bringing the sexes together.

the Duteh trsadation of this work
(vol. 36), gives some further
.’ Tom. particalars on the sounds made by
woise wade by e Unibinae s B
aquila) is suid by some authors to ¢ The Rev. C. Kingsley, in
more like that of a fiute or organ, *Nature,’ May 1870, p. 40.
drumming: Dr. Zeuteveen, iz
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AMPHIBIANS.

Urodela.—T will begin with the tailed amphibians, The sexes
of salamanders or newts often differ much both in colour and
structure. In some species prehensile claws are developed on
the fore-legs of the males during the breeding-season: and at
this season in the male Triton palmipes the hind-fect are pro-
vided with a swimming-web, which is almost completely
absorbed during the winter; so that their feet then resemble

Fig 33, Teiton cristtus (half atara e trom Blfs Beitieh Repties.
Uer Ve, dnsing e besdngasagons, Jower DU,

those of the female.* This structure no doubt aids the male
in his eager search and pursuit of the female. Whilst courting.
her he rapidly vibrates the end of his tail. With our common.
newts (Triton punctatus and cristatus) a decp, much inde
crest is developed along the back and tail of the male during th
breeding-season, which disappears during the winter. Mr. §
George Mivart informs me that it is not farnished with mus
and therefore cannot be used for locomotion. As during
season of courtship it becomes edged with bright colours, c
can hardly be a doubt that it is a masculine ornament.
many species the body presents strongly contrasted, the
Turid tints, and these become more vivid during the bre

season. The male, for instance, of our common little ne
(Z'riton punctatus) is “ brownish-grey above, passing into yello

4 Bell, ¢History of British Reptiles,’ 2nd edit. 1849, pp, 156-159.
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“ beneath, which in the spring becomes a rich bright orange,
“ marked everywhere with round dark spots.” The edge of the
cvest also is then tipped with bright red or violet. Tho female
is usually of a yellowish-brown colour with scattered brown
dots, and the lower surface is often, quite plain The young
are obscurely tinted. The ova are fertilised during the act of
deposition, and are not subsequently tended by either parent.
We may therefore conclude that the males have acquired their
strongly-marked colours and ornamental appendages through
sexual selection; these being transmitted either to the male
offispring alone, or to both sexes.

Auura or Batrachis.—With many frogs and toads the colours
evidently serve as a protection, such as the bright green tints
of tree-frogs and the obscure mottled shades of many terrestrial
species. The most conspicuonsly-coloured toad whieh I ever
saw, the Phrynisous nigricans,® had the whole upper surface of
the body as black as ink, with the soles of the fect and parts of
the abdomen spotted with the brightest vermilion. It crawled
about the bare sandy or open grassy plains of La Plata under a
scorching sun, and could not fail to catch the eyo of every pass-
ing creature. These colours are probably beneficial by making
this animal known to all birds of prey as a nauseous monthful.

Xi there is a little frog “ dressed in a bright livery
“of red and blue” which does not conceal itself like most other
species, but hops about during the daytime, and Mr. Belt says
that as soon as he saw its happy sense of security, he felt sure
that it was uncatable. After several trials he succeeded in
fempting a young duck to snateh up a young one, but it was
instantly rejected; and the duck  went about jerking its head,
“as if trying to throw off some unpleasant taste.”

With respect to sexual differences of colour, Dr. Giinther
does not know of any striking instance either with frogs or
toads; yet he can often distinguish the malo from the femalo, by
the tints of the former being a little more intense. Nor docs
he know of any striking difference in external structure botween
the sexes, excepting the prominences which become developed
during the breeding-season on tho front-legs of the male, by
which he is enabled to hold the female.” It s surprising that

“ Bell, History of British Rep- sitimmensis (Dr. Anderson, *Proc.
tiles,’ 2nd edit. lMS,gp. 146, 151.  Zoolog. Soc.,’ 1871, P- 204) has two

of the plate-like callosities on the thorax
“Beagle,”’ 1843. l, L p. 49,  and certain rugosities on the fingers,

# “The Naturalist in Nicaragua,”  which perhaps subserve the same end
1874, p. 321. as the above-mentioned prominences.

' The male alone of the Bufo
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these animals have not acquired more strongly-marked sexual
characters; for theugh cold-blooded their passions are strong.
Dr. Giinther informs me that he has several times found an
‘unfortunate female toad dead and smothered from luving been
50 closely embraced by three or four males.
observed by Professor Hoffman in Giessen fighting all d.uy long
during the brsedmgqewm, and with so much violence, that one
had its body ripped op

Frogs and toads o as interesting sexual difference, namely,
in the musical powers possessed by the males; but to speak
of music, when applied to the discordant and overwhelming
sounds emitted by male bull-frogs and some other species, seems,

according to our taste, a singularly inappropriate_expression.

Nevertheless, certain frogs sing in a decidedly pleasing manner.
Near Rio Janeiro I used often to sit in the evening to listen to a
number of little Hylm, perched on blades of grass close to the
water, which sent forth sweet chirping notes in harmony. The
varions sounds are emitted chiefly by the males during the
breeding-season, as in the case of the croaking of our common
frog** In accordance with this fact the vocal organs of the
males are more highly-developed than those of the females. In
some genera the males alone are provided with sacs which open
into the larynx.* For instance, in the edible frog (Pana esculenta)
“the sacs are peculiar to the males, and become, when filled
“ with air in the act of croaking, large globular bladders, stand-
“ ing out one on each side of the head, near the corners of the
*“mouth.” The croak of the male is thus rendered exceedingly
powerful ; whilst that of the female is only a slight groaning
noise In the several genera of the family the vocal
differ considerably in structure, and their development in all
cases may be attributed to sexual selection.

RepPrILES.

Chelonia.—Tortoises and turtles do not offer well-marked
sexual differences. In somo species, tho tail of the male is
Ionger than that of the female. In some, the plastron or lower
surface of tho shell of the male is slightly concave in relation o
tho back of the fomale. The malo of the mud-turtle of the
United States (Clirysemys picta) has claws on its front-feet
twice as long as thoso of the female; and theso are used when

/Bl BRrat | Britah i3 Blap b ATeay A
Reptiles,’ 1849, p. 93. of Anah. and Bhys! vol. v o 3
 Bell, ibid. p. 112-114.
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the sexes unite With tho huge tortoiso of the Galapagos
Tslunds (Zestudo nigra) the males are said to grow to a larger
size than the females: during the pairing-season, and at no
other time, the male utters a hoarse bellowing noiss, which can
be heard at tho distance of more than a hundred yards; the
female, on the other hand, never uses her voice.”

Wiith the Zestudo elegans of Indis, it is said * that the combats
of tho males may be heard at some distance, from the noise
 they produce in butting against each other,”

Crocodilia.—The sexes apparently do not differ in eolour; nor
do I know that the males fight together, though this is pro-
bable, for some kinds make a prodigious display before the
fomales. Bartram * describes the malo alligator s striving
to win the female by splashing and roaring in the midst
of a lagoon, “ swollen to an extent ready to burst, with its
“head and tail lifted up, he spins or twirls round on the
* surface of tho water, like an Indian chief rehearsing his feats
of war.” During the season of love, a musky odour s emitted
B e e i
haunts ®

Ophidia.—Dr. Giinther informs me that the males are always
smaller than the females, and generally have longer and slenderer
tails; but he knows of no other difference in external structure.
In regard to colour, he can almost always distinguish th male
from the female by his more strongly-pronounced tints; thus
the black zigzag band on the back of the male English viper is
more distinctly defined than in tho female. The difference is
much plainer in the rattlesnakes of N. America, the male of
which, as the keeper in the Zoological Gardens shewed me, can at
once be distinguished from tho female by having move lurid
yellow about its whole body. In S. Africa the Pucephalus
capensis presents an_analogous difference, for the fomale “is

“male”® The male of the Indian Dipsas cynodon, on the
B 1as s biackishixown, with. the be bally partly black,
whilst the female is reddish or yellowish-olive, with the belly
cither uniform yellowish or marbled with black. Tn the Zragops
dispar of the samo country, the male is bright green, and the

oM. C. “The  British India,’ 1804, p.
American Num—dm oy lsss, “Travels th:ongh Carolina,
&c., L p 1
# See my ¢ Journal of Researches wen, ¢ Anatomy of Verte-
d-rtunh. ‘oyage of the  Beagle,”” bntu.‘ vol. i. wss p. 615,

». 384, ® Sir Andrew Smith, ¢ Zoolog, of
#'Dr  Gunther, Reptiles of S Africa: Repeilia,’ 1849, pl. x.
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female bronze-eoloured.” No doubt tho colours of some snakes
are protective, as shewn by the green tints of tree-snakes, and
the various mottled shades of the specics which livo in sandy
places; but it is doubtful whether the colours of many kinds,
for instance of the common English snake and viper, serve to
conceal them; and this is still more doubtful with the many
foreign species which are coloured with extremo clegance. The
colours of certain species are very different in the adult and
young states.®

During the breeding-scason the anal scent-glands of snakes are
1ot active Fuition @ e RO TG AHTE A e ke AT TEARE)
and as wo have seen with the submaxillary glands of crocodiles.
As the males of most animals search for the females, theso
odoriferous glands probably serve to excite or charm the fexcale,
rather than to guide her to the spot where the male may be
found. Male snakes, though appearing so sluggish, are amorous ;
for many have been observed crowding round the same female,
and even round her dead body. They are not known to
fight together from rivalry. Their intellectual powers are
higher than might have been anticipated. In the Zoological
Gardens they soon learn not o strike at the iron bar with which
their cages are cleaned ; and Dr. Keen of Philadelphia informs
me that some snakes which he kept, learned after four or five
times o avoid & noose, with which they wero at first casily
canght. An excellent observer in Ceylon, Mr. E. Layard, saw ®
a cobra thrust its head through a narrow hole and swallow a
toad. “ With this encumbrance he could not withdraw him-
“ self; finding this, he reluctantly disgorged the precious mor-
sel, which began to move off; this was too much for suake
‘ philosophy to bear, and the toad was again seized, and

“ was the snake, after violent efforts to escape, compelled 4o part
“ with its prey. This time, however, a lesson had been learnt,
“and the toad was scized by one leg, withdrawn, and then
“ swallowed in triumph.”

I pepors s a0 Zoloionl Gerdeii s positive that certain
snakes, for instance Orotalus and Python, distinguish him from
all other persons. Cobras kept together in the same cago
apparently feel some attachment towards cach other.5

5 Dr. A. Gilnther, ‘Reptiles of brn'.m, vol. l 1856 . 615.
British Tndia,’ Ray Soc. 1864, pp. “Rambl C«vlon, in ¢ Auale
304, 308, d Mag. of Nll H . 2nd seres,

Stoliezka, ¢ Journal of an ix. 1852, 3
Asiatic Soo. of Bengal, vol. xxxix. % Dr. Guather, *Reptiles of
1870, a5 203, 211 British India,’ 1854, p 340,

n, ‘Apatomy of Verte-
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It does not, however, follow because snakes have some
Teasoning power, strong passions and mutual affection, that they
should likewise be endowed with sufficient tasto to admiro
brilliant colours in their partners, so as to lead to the adorn-
ment of the species through sexual selection. Nevertheless, it is
t to account in any other manner for the extremo béauty
species ; for instance, of the coral-snakes of S. America,
ey black and gellow transverse bands.
T well remember how much surprise I felt at the beauty of the
first coral-snake which I saw gliding across a path in Brazil,
Snales coloured in this peculiar manner, as Mr. Wallace states
on the authority of Dr. Giinther,” are found nowhero elso
in the world except in S. America, and here no less than four
genera occur. One of these, Elaps, is venomous; a second and
widely-distinct genus is doubtfully venomous, and the two
ofhers are quite harmless. The species belonging to these
distinet genera inhabit the same distrits, and aro so like each
ofher, that no one “but a naturalist would distinguish the
“ harmless from the poisonous kinds” Hence, as Mr. Wallace
believes, the innocuous kinds have probably acquired their
R Aol B Tt of udition; o Wiy
would naturally be thought dangerous by their enemies. The
canse, however, of the bright colours of the venomous Tlaps
Temains to bo e , and this may perhaps bo sexual
selection.

Snakes produce other sounds besides hissing. The deadly
Eehis carinata has on its sides some oblique Tows of scales of a”
peculir structure with serrated edges; and when this snako is
excited, these scales are rubbed against each other, which pro-
duces “a curious prolonged, almost hissing sound.”® With
Tespect o the rattling of the rattle-snake, wo have at last some
definite information : for Professor Aughey states" that on two

jons, being himself unseen, he watched from a little distance,
a rattle-snake coiled up with head ercet, which continued to
mattle at short intervals for half an hour: and at last he saw
another snake approach, and when they met they paired.
Henco he is satisfied that one of the uses of the rattle is to bring
the sexes together. Unfortunately he did not ascertain whether
it was the male or the female which remained stationary and
called for the other. But it by no means follows from the
above fact that the rattlo may not be of use to these snakes in
ofher ways, as o warning to snimals which would otherwiso

¢ Westminster Review, July 1st, Soc 1871, p. 196.

1857, & 82, The ~American Naturalist,’
Dr. Anderson, ‘Proc. Zoolog. lBlS, P85 -
A
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attack them. Nor can I quite disbelievo the several accounts
which have appearcd of their thus paralysing their prey with fear.
Some other snakes also malke a distinct noise by rapidly vibrating

Lacertilia.—The males of some, probably of many i
lizards fight together from rivalry. Thus the arboreal Anclis
cristatllus of . America s extremely pugnacious : “ During the

“spring and early part of the summer, two adult males rarely
“ meet without a contest. On first secing one another, they nod
« their heads up and down thres or four times, and at the same
“ time expanding the frill or pouch beneath the throat; their
“oyes glisten with rage, and after waving their fails from

“ side to side for a few seconds, a8 if to gather energy, they dart
“at each other furiously, rolling over and over, and holding

 firmly with their teoth. ~ The conflict generally ends in one of
“ the combatants losing his tail, which is often devoured by the
“ viotor.” The male of this species is considerably larger than
the mmls, and this, as far as Dr. Giinther has been :blu o

0 general rule with lizards of all kinds.
12y Dy Cyrtodactylus rubidus of the Andaman lennds ‘
possesses pre-anal pores ; and these pores judging from analogy
probably serve to emit an odour.*

The sexes often-differ greatly in various external characbem.
The male of the above-mentioned Anolis is furnished wi
crest which runs along the back and tail, and can be emmed at
pleasure; but of this crest the female does not exhibit a trace.
In the Indian Cophotis ocyramaa, the femald has a dorsal crest,
though much less developed than in the male; and so it is, as
Dr. Giinther informs me, with the females of many Iguanas,
Chameleons, and other lizards. Tn some species, however, the
crest is equally developed in both sexes, as in the Jguana tubercu-
lata, Tn the genus Sitana, the males alone are furnished with a
large throat-pouch (fig, 83), which can be folded up like @ fan,
and is coloured blue, black and red ; but these splendid colours
aro exhibited only during the pairing-season. The female does

not possess even a rudiment of this appendage. In the Anolis
cristatellus, siccording to Mr. Austen, the throat pouch, which is
bright red marbled with yellow, is present in the female, though
in a rudimental condition. Again, in certain other lizards, both
sexes are equally well provided with throat pouches. Hero we

4 Mr. N. L. Austen kept these  Stoliczka, ‘Journal of Al(lﬁ!
animals alive for a considerable Soc. of Bengal,’ vol. xxxiv. 1870, p.
vime; see ‘Land and Water, July 166 t
1867, p. 6.
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see with species belonging to thes&megmu,umsomany
previous cascs, the samo character either confined to the males,
or more largely developed in them than in the females, or
again equally developed in both sexes. The little lizards of
the genus Draco, which glide
thmngh the air on their rib-
parachutes, and
whxch in the beauty of their
colours baffle deseription, are
furnished with skinny appen-
dages to the throat  like the
wattles of gallinaceous birds.”
These become erected when
the animal is excited. They
occur in both sexes, but are d
best developed when themale Fig. 3. Sitana minor. 3ale with the
arrives af maturity, at which S povch pxpunded (om Glsthers
age the middle appendage is
sometimes twice as long as the head. Most of the specws hke~
wise have a low crest running along the neck ; and ‘this
more developed in tho full-grown males, than in tho fomales or
young males.”

A Chinese species is said to live
in pairs during the spring ; * and if
“ one is caught, the other falls from
* the tree to the ground, and allows
“itself to be captured with impu-
“ nity,”"—T presume from despair.®

There are other and much more
remarkable differences between the
sexes of certain lizards. The male
of Ceratophora aspera bears on the
extremity of his snout an appendage
balf as long as the head. It is

eylindrical, covered with scales
flesible, and apparently capable of
erection: in the female it is quite Fig. 3t Ceratophor
rudimental. In a second species ypre fsure male;
of the same genus a terminal scale
forms & minute horn on the summit of the flexible appendage;

1 All the foregoing statements nificent work on the ¢ Reptiles of
ndqlmhnam,ln regard to Cophotis Bnmh Indm, Ray Soc. 1864, pp.

raco, as well as the 135,
hl'luwlng facts in regard to Cerato- Mr Swinhoe, ‘Proc. Zoolog
phora and Chamaleon, are from Dr. Soc. 1870, p. 240.
Giinther himself, or from his mag-

Stoddartii
wer figure,

242
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and i o third spocies (C. Soddart, fig. 34 the wholo appen-

is converted into a hom, which is usually of a whito
colour, but assumes a purplish tint when the animal is excited.
In the adult malo of this latter species the horn is half an inch
in length, but it is of quite minute size in the female and in the
young. These appendages, as Dr. Giinther has remarked to me,
may be compared with the combs of gallinaceous birds, and
apparently sorve as ornaments,

Fig. 35. Chamaloon bifurcus. Upper figare, male; lower figure, female.

In the genus Chameeleon we come to the acme of difference
between the sexes. The upper part of the skull of the male
C. bifurcus (fig. 35), an inhabitant of Madagascar, is produced
into two great, solid, bony projections, covered with_scales liko
the rest of the head; and of this wonderful modification of
structure the fomale exhibits only a rudiment. Again, in
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Chamaleon Owenii (fig. 36), from the West Coast of Africa, the
male bears on his snout and forehead three curious horns, of
which the female has not a trace. These horns consist of an
excrescence of bone covered with a smooth sheath, forming part of
the general infegu-
ments of the body,

bull, goat, or other
sheath-horned ru-
minant. Although
the threo horns
differ so much in
appearance  from
the two great pro-

that they serve the
same general pur-
‘;"“"’“‘"“;g“‘:;‘g Fi o8, Ciamalon Owent,_ Uppr s, e
mals. The first con-
jecture, which will occur to every one, is that they are used
by the males for fighting together; and as these animals are
very quarrelsome,® this is probably a correct view. Mr. T. W.
Wood also informs me that he once watched two individuals of
. pumilus, fighting violently on the branch of a tree; they flung
their heads about and tried to bite each other; they then rested
for a time, and afterwards continued their battle.

With many lizards, the sexes differ slightly in colour, the
tints and stripes of tho males being brighter and more distinctly

, than in the females. This, for instance, is the case with

the above Cophotis and with the Acanthodacty tylus capensis of
8. Africa. In a Cordylus of the latter country, the male is
either much redder or greener than the female. In the Indian
Calotes nigrilabris there is a still greater difference; the lips also
of the male are black, whilst those of the female are green. In
our common little viviparous lizard (Zootocs vivipara) “the
“under side of the body and baso of the tail in the male are
“bright orange, spotted with black; in the female these parts
“are pale-groyish-green without spots.”™ We havo seen that

® Dr. Bucholz, * Monatsbericht 7 Bell, History of British
K. Preuss, Aksd.’ Jan. 1874, p. 78. Reptiles,” 200 ot 1849, p. 40.
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the males alone of Sitana possess a throat-pouch; and this is
splendidly tinted with blue, black, and red. In the Proctotretus
tenuis of Chile the male alone is marked with spots of blue,
green, and coppery-red.” In many cases the males retain the
same colours throughout the year, but in others they become
much brighter during the breeding-season; I may give s an
additional instance the Calofes maria, which ‘st this season has o
bright red head, the rest of the body being

Both sexes of many species are beautifully coloured exactly
alike; and there is 1o reason to suppose that such colours are
protective. No doubt with the bright green kinds which live
in the midst of vegetation, this colour serves to conceal them;
and in N, Patagonia I saw a lizard (Proctotretus multimaculatus)
which, when frightened, fiattened its body, closed its eyes, and
then from its mottled tints was hardly distinguishable from tho
surrounding sand. But the bright colours with which so many
lizards are ornamented, as well as their various curious apper-
dages, were probably acquired by the males as an attraction,
and then transmitted either to their malo offspring alone, or to
Doth sexes. Sexual selection, indeed, seems to have played
almost as important a part with reptiles as with birds; and the
less conspicuous colours of the fomales in comparison with the
‘males cannot be accounted for, as Mr. Wallace believes to bo the
case with birds, by the greater exposure of the females to danger
during incubation.

CHAPTER XIIL
SECONDARY SEXUAL CHARACTERS OF Brrrs.
Sexual diffe Law of battl

e (o455 1 eevwl)ecnntmna, perm:
wnd seasonal—Double and single anmual moults—Display of oroamests
by the males.
SEcONDARY sexual characters are more diversified and con-
spicuous in birds, though not perhaps entailing more important
changes of structure, than in any other class of animals. 1 shall,
therefore, treat the subject at considerable length, Male birds
sometimes, though rarely, possess special weapons for fighting
1 For Proctatretus see Zoology  the Indian Cnotes, se ¢ Reptle-of
of the Voyage of the “Belglz Bnhsh India,’ by Dr Gunther, p.
Sepiens Sy Mo B, p. 3. For
tho Lizards of S. Africa, m‘fmlogv % Guather fa¢ roc Zoolog. Soe.
i

of 8. Africa: les, 1870 y 778, with a coloured
Andrew Smith, pl. 25 and 38, For
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with each other. They charm the female by voeal or instru-
mental music of the most varied kinds. They are ornamented
by all sorts of combs, wattles, protuberances, horns, air-distended
sacks, fop-knots, naked shafts, plumes and lengthened feathers
gracefully springing from all parts of the body. The beak and
naked skin about the head, and the feathers are often gorgeously
coloured. The males sometimes pay their conrt by dancing, or
by fantastic anties performed either on the ground or in the air
Tn one instance, at least, the male emits a musky odour, which
e may suppose serves to charm or excite the female; for that
exeellent observer, Mr. Ramsay,' says of the Australian musk-
duck (Biziura lobata) that  the smell which the malo emits
“ during the summer months is confined to that sex, and in
“some individuals is retained throughout the year; I have
“xever, even in the breeding-season, shot s female which had
“any smell of musk.” So powerful is this odour during the
pairing-season, that it can be detected long before the bird can
boscen? On the wholo, birds appear to be the most msthetic of
all animals, excepting of course man, and they have nearly the
same taste for the beautiful as we have. This is shewn by our
enjoyment of the singing of birds, and by our women, both
and savage, decking their heads with borrowed plumes,
and using gems which aro hardly more brilliantly coloured than
the naked skin and wattles of certain birds. In man, however,
when cultivated, the sense of beauty is manifestly a far moro
complex feeling, and is associated with various intellectual
ideas.

Before treating of the sexual characters with which we are
here more particularly concerned, I may just allude to certain
differences between the sexes which apparently depend on
differences in their habits of life; for such cases, though
P in_the lower, are rare in the higher classes. Two

-birds belonging to the genus Eustephanus, which
mmuc fhe island of Juan Fernandez, were long thought to be
specifically distinct, but are now known, as Mr. Gould informs
1ne, o be tho male and female of the same species, and they
differ slightly in the form of the beak. In another genus of
Iumming-birds (Grypus), the beak of the male is serrated along
the margin and hooked at the extremity, thus differing much
from that of the female. In tho Neomorpha of New Zealand,
there is, as we have seen, a still wider difference in the form of
the beak in relation to the manner of feeding of the two sexes.
Something of the same kind has been observed with the gold-

1 Ibis,” vol. iii ‘new series) 1867, * Gould, ¢ Handbook to the Bmh
P 414, of Australia,’ 1865, vol. ii. p. 3t
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finch (Carduelis eleguns), for T am assured by Mr. J. Jenner Weir
that the birdeatchers can distinguish the males by their slightly
longer beaks. The flocks of males are often found feeding on
the seeds of the teazle (Dipsacus), which they can reach with
their elongated beaks, whilst the females more commonly foed
on the seeds of the betony or Scrophularia. With a slight
difference of this kind as a foundation, we can seo how the beaks
of the two sexes might be made to differ greatly through natural
selection. In some of the above cases, however, it is possiblo
that the beaks of the males may have been first modified in
relation to their contests with other males; and that this
afterwards led to slightly changed habits of life.

ZLaw of Battle—Almost all male birds are extremely pug-
nacious, using their beaks, wings, and legs for fighting together.

‘@ soo this every spring with our robins and sparrows. The
smallest of all birds, namely the humming-bird, is one of the
‘most quarrclsome. Mr. Gosse® describes a battlo in which a
SR S s ek, andiwhied
round, ill they almost fell to the ground; and M. Montes de
Oca, in speaking of another genus of humming-bird, says thut
two males rarely meet without a fierco aérial encounter: when
Kept in cages “ their fighting has mostly ended in the splitting of
“the tongue of one of the two, which then surely dies fror
Dot uablox o fomL"% » With Weslacs, ithe calse- Gyt
common water-hen (Gallinula chloropus) “<hen pairing, fight
“ violently for the females: they stand nearly upright in the
“ water and strike with their feet” Two were sen to bo thus
engaged for half an hour, until one got hold of the head of the
other, which would have been killed, had not the observer
interfered ; the female all the time looking on as a quiet spec-
tator?  Mr. Blyth informs me that tho males of an allied bird
(@allicrea cristatus) are o third larger than the females, and. aro
50 pugnacious during the breeding-season, that they are kept by
the natives of Enstern Bengal for the sake of fghiing  Varions
other birds are kept in India for the same purpose, for instance,
tho bulbuls (Pyenonotus hemorrious) which “fight with great
“ spirit.”

‘The polygamous ruff (Macletes pugnac, fig. 37) is notorions
for his extreme pugnacity; and in the spring, the males, which
are considerably larger than the females, congregate day after

oted by Mr. Gould, Intro- Ireland : Birds,’ vol. ii. 1850, p.
duction to_the Trochli 1861, 327.
# Jerdon, “Birds of India,’ 1863,
Fliou, bid. p. 52, vol.ii. p. 96.
$ W. Thompson, ¢Nat. Hist. of
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day at a particular spot, where the females propose to Iy their
eggs. The fowlers discover these spots by tho turf being
trampled somewhat bare. Here they fight very much like game-
, seizing each other with thoir beaks and striking with

their m The great ruff of feathers round the neck is then
and according to Col. Montagu * sweeps the ground as

« a shild to defend the more tender parts;” and this is the only
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instance known to me in the case of birds, of any structure
serving as @ shield. The ruff of feathers, however, from its
varied nmi rich eolours pmh-bly serves in chief part as an orna-

fight, and when closely confined often kill each other; but
Montagu observed that their pugnacity becomes greater during
the spring, when the long feathers on their necks are fally
developed ; and at this period the least movement by any ona
bird provokes a general battle Of the pugnacity of web-footed
birds, two instances will suffice: in Guiana “ bloody fights ocour
“ during the breeding-season between the males of the wild
“ musk duclk (Cairina.moschata); and whero theso fights havo
the river is covered for some distance with feathers.”*
Bivdo wch s -adapted for fighting engage in fierce con-
fiets; thus the stronger males of the pelican drive away the
weaker ones, snapping with their hugo beaks and giving heavy
blows with their wings. Male snipe fight together, “ tugging.
« and pushing each other with their bills in the most curious
“manner imaginable.” Some few birds are believed never to
fight ; this is the case, according to Audubon, with one of the
woodpeckers of the United States (Picus auratus), although “ the
“ hens are followed by even half a dozen of their gay suitors.”®
The males of many birds are larger than the females, and this
1o doubt is the result of the advantage gained by the larger and
stronger males over their rivals during many generations. The,
difference in size between the two sexes is carried to an extreme,
point in several Australian spocies; thus the male musk-duck
(Biziura) and the male Cincloramphus cruralis (allied to our
pipits) are by measurement actually twice as large as their
Tespective females® With many ofher birds the females are
Targer than the males; and as formerly remarked, the explana-
tion often given, namely, that the females have most of the work
in feeding their young, will not suffice. In some few cases, as
we shall hereaffer see, the females apparently have acquired
their greater sizo and strength for the sako of conquering other
females and obtaining possession of the males.
The males of many gallinaceous birds, especially of the poly-
faous Kinds, aro furnihed with special weapans for ﬁghhng
with their rivals, namely spurs, which can be used with fearful

? Macgillivay, ¢Hist. Brit. ip. 191 For pehmm and snipes,
Bigds? vol. iv. 1852, pp. 177181, see val. i, pp. 1
hambnrgk, in‘Journal 10 Gould, Pitundbook of Birde d
of R, Geognph Soo” vl xil. 1648, Ammlm, “vol. . p. 395
31 83
P& Oralthclogical Blograghy, vl.
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effcct. It has been recorded by a trustworthy writer™ that in
Derbyshire a kite struck at a game-hen accompanied by her
chickens, when the cock rushed to the rescue, and drove his
spur right through the eye and skull of the ageressor. The
spur was with difficulty drawn from the skull, and as the kito
though dead retained his grasp, the two birds were firmly
locked together; but the cock when disentangled was very
little injured. The invincible courage of the game-cock is
notorious: a gentleman who long ago witnessed the brutal
soene, told me that a bird had both its legs broken by some
accident in the cockpit, and the owner laid a wager that if the
legs could be spliced £o that the bird could stand upright, he
would continue fighting. This was effected on the spot, and the
bird fought with undaunted courage until he received his death-
stroke. In Ceylon a closely allied, wild species, the Gallus
Stanleyi, is known to fight desperately “in defence of his
# seraglio,” so that one of the combatants is frequently found
dead® An Indian partridge (Ortygornis gularis), the male of
‘which is farnished with strong and spurs, is 50 quarrel-
some, “ that the scars of former fights disfigure the breast of
“almost every bird you kil
The males of almost all gallinaceous birds, even those which
e not furnished with spurs, engage during the breeding-scason
in fierco conflicts. The Capercailzio and Black-cock (Zetrao
wrogadlus and T tetriz), which are both polygamists, have regular
appointed places, where during many weeks they congregate in
‘mumbers to fight together and to display their charms before the
females. Dr. W. Kovalevsky informs me that in Russia he has
 geen the snow all bloody on the arenas where the capercailzie
‘havo fought; and the black-cocks “ make the feathers fly in every
* direction,” when several “engage in a battle royal.” The
elder Brehm gives a curious account of the Balz, as the love-
‘dances and Jove-songs of the Black-cock are called in Germany.
The bird utters almost continuously the strangest noises: “ho
““holds his tail up and spreads it out like a fan, he lifts up his
- “head and neck with all the feathers erect, and stretches his
.~ “wings from the body. Then he takes & few jumps in different
« directions, sometimes in a circle, and presses the under part of
“his beak so hard against the ground that the chin feathers are
“rubbed off. During these movements he beats his wings and
* turns round and round. The more ardent he grows the more
“Jively he becomes, until at last the bird appears like a frantic
M Howit o the Pouiey N, Hin? ol siv 1854 7.
‘Book by Tegetmeler,’ 1866, IOT, ¥ Jerdon, “Biis of Tudia’ vol
4 Lagard, ‘Annals and Mag. of il p. 574,
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“ creature.” At such times the black-cocks are so absorbed that
they become almost blind and dea, but less so than the caper-
cailzio: hence bird after bird may be shot on the same spot, or
even canght by the hand. After performing theso antics the
‘males begin to fight : and the same black-cock, in order to prove
his strength over several antagonists, will visit in the course of
one morning soveral Balz-places, which remain the same during
successive years.*

Tho peacock with his long train appears more liko a dandy

that they flew over the wholo city, still engaged, until they
alighted on the top of St. John's tower.

The spur,in those gallinaceous birds which aré thus provided,
is generally single; but Polyplectron (see fig. 51, p. 397) has two
or more on each leg; and ono of the Blood-pheasants (Jthaginis
cruentus) has been seen with five spurs. The spurs are generally
confined to the male, being represented by mere knobs or rudi-
‘ments in the female; but the females of tho Java peacock (Pavo
muticus) and, as T am informed by Mr. Blyth, of the small fire-
bauked pheasant (Euplocamus. erythropthalmus) possess spus.

alloperdix it is usual for the males to have two spurs, and
Ior the females to have only one on cach leg™* Henco spurs may.
be considered as @ masculine structure, which has been occasion-
ally moro or loss transferred to the females. Like most other.
sccondary sexual characters, the spurs are highly variable, both
in number and development, in the same species.

Various birds have spurs on their wings. But the Beyptian
gooso (Chenalopex agyptiacus) has only “bare obtuse knobs,” and
these probably shew us the first steps by which true spurs have
been developed in other species. In the spur-winged goose,
Plectropterus gambensis, the males have much larger spurs than
the females; and thoy use them, as I am informed by Mr.
Bartlett, in fighting together, so that, in this case, the wing-spurs
serve as sexual weapons ; but according to Livingstone, they are
chiefly used in the defence of the young. The Palameden
(fig. 38) is armed with a pair of spurs on each wing; and theso
are such formidable weapons, that a single blow has been known
to drive a dog howling away. But it does not appear that the
spurs in this case, or in that of some of the spur-winged rails,

¢ Brehm, ¢Illust. Thierleben, Sweden,’ &, 1867, p. 79.
1867, B. iv. s. 351. Some of the 1 Jerdon, ‘Birds of India: on
foregoing statements are taken from Ithaginis, vol. iii. p. 5235 on Gallo-
L. Lloyd, ‘The Game Birds of perdix, p. 541.
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are larger in the male than in the female* In certain plovers,
however, the wing-spurs must be considered s a sexual cha-

Fig.38. Palamedea comuta (from Brebm), shewing the double wing-epurs, and the
lamen on the head.

3 For the Egyptian goose, see

! £ the Eqyptin ooe s p.630. o Plactropteru,  Livng-
Macgillivray, vl iv.

stone’s Travels,’ p. 254, For Pala-
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Jacter. ‘Thus in the male of our common peewit ( Vanellus cris-
tutus) the tubercle on the shoulder of the wing becomes more
prominent during the breeding-season, and the males fight
together. In some species of Lobivancllus a similar tubercle
ocomes developed during the breeding-season “into a short
“ horny spur.” In the Australian Z. lobatus both sexes have spurs,
but these are mueh larger in the males than in the females. In
an allied bird, the Hoplopterus armatus, the spurs do not increase
in size during the breeding-season; but these birds have been
seen in Egypt to fight together, in the same manmer as our
‘peewits, by turning suddenly in the air and striking sideways
at cach other, sometimes with fatal results. Thus also they
drive away other enemies®

The season of love is that of battle; but the males of some
birds, as of the game-fowl and ruf, and even the young males of
tho wild turkey and grouse, are ready to fight whenever they
meet. The presence of the female is the teterrima belli causa.
The Bengali baboos make the pretty little males of the amadavat
(Estrelda amandava) fight together by placing three cages
in a row, with a female in the middle; after a little time the two
‘males are turned loose, and immediately a desperate battle en-
sues® When many males congregate at the same appointed
spot and fight together, asin the case of gronse and various other
birds, they are generally attended by the females® which ater-
wards pair with the victorious combatants. Butin some cases the
pairing precedes instead of succeeding the combat: thus accord-
ing to Audubon® soveral males of the Virginian goat-sucker
(Caprimulgus virginianus) “court, in a highly entertaining
“ manner the female, and no sooner has she made her choi
“ than her approved gives chase to all intruders, and driv

medea, Brehm's ¢ Thierlcben,’ B. iv.  * Richardson on Zetrao umbellta
5. 740, See also on this bird A: “Fauna Bor. Amer.: Birds, 18
“Voyages dans I'Amerique merid. p. 343. L.
tom, iv. 1809, pp. 179, 255,

¥ See, on our peewit, Mr. R. Carr

vanellus, see Jerdon's ‘Birds of
India,’ vol. ill. p. 647, and Gould’s
“Handbook _of Birds of Australia,
vol. ji. p. 220, For the Holopterus,
see Mr. Allen in the *Ibis,’ vol. v

1663, p. 156.
1 "Audubon, ¢ Ornith. Biography,  grey
p. 4923 vol. i. pp. 4-13. other species in N. America.
Mr. Blyth, ‘Land and Witer,  * *Ornithological ~ Biography,
1867, p. 212, vol. ii. p. 275, ¢
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“ them beyond his dominions” Generally the males try to drive
away or kill their rivals before they pair. It does not, however,
appear that the females invariably prefer the victorious males.
T have indeed been assured by Dr. W. Kovalevsky that the
capercailzie sometimes steals away with a_young male

who has not dared to enter the arena with the older cocks, in
manner as occasionally happens with the does of the

red-deer in Scotland. - When two males contend in presence of
a single female, the victor, no doubt, commonly gains his desire ;
but somo of these battles aro cansed by wandering males trying

distract the peace of an already mated pair*

Even with the most pugnacious species it is probable that the
pairing does not depend exclusively on the mere strength
courage of the male; for such males are generally decorated with
various ornaments, which often become more brilliant during the

 breeding-season, and which are sedulously displayed before the
females. The males also endeavour to charm or excite their
mates by love-notes, songs, and antics; and the courtship is, in
many instances, a prolonged affair. Henes it is not probable
that the females are indifferent to the charms of the opposite
sex, or that they are invariably compelled to yield to the victorious
males. It is more probable that the females are excited, either
or after the confliet, by certain males, and thus un-
consciously prefer them. In the case of Tvtrao umbellus, a good
observer  goes so far as to belicve that the battles of the males.
“are all a sham, performed to show themselves to the greatest
“advant i h for
“T have never been ablo to find a maimed hero, and seldom morc
“ than a broken feather.” I shall have to recur to this subject,
~ but T may here add that with the 7Tetrao cupido of the Uniteo
States, about a score of males assemble at a particular spot, anc
strutting about, make the whole air resound with their extra
ondinary noises. At the first answer from a female the males
begin to fight furiously, and the weaker give way; but then
. aceording to Audubon, both the victors and vanquished search
for the female, so that the females must either then exert
choice, or the battle must be renewed. So, again, with ono of
the ficld.starlings of the United States (Sturnella ludoviciana)
the males engage in fierce conflicts, “ but at the sight of a female
“they all fly after her, as if mad.”

# Brim, <Thlrldben,’ fe, D % Audubon's <Orsitholog, D=
b 1867, . 990, Audnbnu,‘omlth graphy ;' on Tetrao cupido, v
n‘:n”, vol. i. p. 492, 5493 on the Sturaus, vo. |l.

d Water,” Jul; 25th, 219,
1868, p. 1
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Vocal and instrumental music.—With birds the voice serves to
express yarious emotions, such as distress, fear, anger, mumph
or mere happiness. 1t is apparently sometimes used to

terror, as in the case of the hissing noiso made by some nesf.h.ng<
birds, Audubon ® relates that a night-heron (drdea nycticoras,
Linn.) which he kept tame, used to hide itself when a cat
approached, and then “suddenly start up uttering one of the
* most frightful cries, apparently enjoying the cat’s alarm and
« flight” The common domestic cock clucks to the hen, and
the hen to her chickens, when & dainty morsel is found. The
hen, when she has laid an egg, “ repeats the same note very often,
“and concludes with the sixth above, which she holds for &
longer time;”* and thus she expresses her joy. Some social
birds apparently call to each other for aid; and as they it from
tree to tree, the flock is kept together by chirp answering o
During the nocturnal migrations of geese and other water-fowl,
sonorous clangs from the van may be heard in the darkness
overhead, answered by clangs in tho rear. Certain cries serve
as danger signals, which, as tho sportman knows fo his cost,
are understood by the ‘samo species and by others. Tho
domestio cock crows, and the humming-bird chirps, in triumph
over a defeated rival. The truo song, however, of most birds
and various strange cries are chiefly uttered during the breed-
ing-season, and serve as a charm, or merely as a call-note, to the
other sex.

Naturalists are much divided with respect to the objeet of the
singing of birds. Few more careful observers ever lived than
Montagu, and he maintained that the « malos of song-birds and
“ of many others do not in general search for the female, but,
“ on the contrary, their business in the spring is to perch on some.

 conspicuous spot, breathing out their full and amorous notes,
“ which, by instinet, the female knows, and repairs to the spot to
“ choose her mate” ™ Mr. Jenner Weir informs mo that this
is certainly the case with the nightingale. Bochstein, who kept
birds during his whole life, asserts, * that the female canary
“ always chooses tho best singer, and that in a state of naturo
“ the female finch selects that male out of a hundred whose
“ notes pleaso her most.”™ Thero can be 1o doubt that birds
closely attend to each other's song. Mr. Weir bas told me of

£ ‘Omltholtygicll Biograph.’ vol. viigd,' 1840, 5. 4. Mr. Harrison
¥. p. B ir likewise writes to me:—*I

oo/ The Hon. Daines Barrington, “.!m informed that the best singing
¢ Philosoph.. Tﬂnud 1778, p. 252.  “males generally get a mate first,

e ‘Urnlhholng'lc-] Dletwnnry, “when thly are bred in the same
1833, p. room.”
= ‘I\'\tm'guchxchtl der Stuben-
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tho case of a bullfinch which had been taught to pipe a German
waltz, and who was 0 good a performer that he cost ten
guineas; when this bird was first introduced into  room where
other birds were kept and he began to sing, all the others, con-
sisting of about twenty linnets and canaries, ranged themselves
on the nearest side of their cages, and listened with the greatest
interest to the new performer. Many naturalists believe that
the singing of birds is almost exclusively “ the effect of rivalry
“ and emulation,” and not for the sake of charming their mates.
This was the opinion of Daines Barrington and White of
Selborne, who both especially attended to this subject.® Bar-
rington, however, admits that “ superiority in song gives to
“birds an amazing ascendancy over others, as is well known to
“ bird-catohers.”
It is certain that there is an intense degree of rivalry botween
the males in their singing. Bird-fanciers match their birds to
sco which will sing longest; and I was told by Mr. Yarrell that
a first-rate bird will sometimes sing till he drops down almost
dead, or according to Bechstein,® quite dead from rupturing a
vessel in the lungs. Whatever the cause may be, malo birds, as
1 hear from Mr. Weir, often die suddenly during the season of
song. That the habit of singing is sometimes quite independent
of lovo is clear, for a sterile, hybrid canary-bird has been de-
scribed * as singing whilst viewing itself in & mirror, and then
dashing at its own image; it likewise attacked with fury a
femalo canary, when put info the ssme cage. The jealousy
excited by the act of singing is constantly taken advantage of by
bird-catohers; o malo, in good song, is hidden and protected,
whilst a stuffed bird, surrounded by limed twigs, is exposed to
view. In this manner, as Mr. Weir informs me, aman has in the
eourse of a single day caught fifty, and in one instance seventy,
‘male chaffinches, The power and inclination to sing differ so
reatly with birds that although the price of an ordinary male
is only sixpence, Mr. Weir saw ono bird for which the

\singer being that it will continue to sing whilst the cage is
swung round the owner's head.

That male birds should sing from emulation as well as for

the female, is not at all incompatible; and it might

Tiave beon expected that these two habits would have concurred,

like thoso of display and pugnacity. Some suthors, however,

= ‘Philwphical Trasstionss o Nsturgesch :
738, p. 263, atural 1840, 5. 252,
quufsdbem, ms sy Lp' 5 s Bold, Zoologet/ 104844y
P. 659,

23
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argue that the song of the male cannot serve to charm the female,
because the females of some few species, such as of the canary,
robin, lark, and bullfinch, especially when in a state of widow-
hood, as Bechstein remarks, pour forth fairly mel m m-m
Tn some of these cases tho habit of singing may be in pai
attributed to the females having been highly fed and conﬁnsd -
for this disturbs all the usual functions connected with the repro~
duction of the specics. Many instances have already been given
of the partial transference of secondary maseuline characters to
the female, so that it is not at all surprising that the females of
some species should possess the power of song. Tt has also been
argued, that the song of the male cannot serve as a charm, be-
cause the males of certain species, for instance of the robin, sing
during the autumn® But nothing is more common than for
animals to take pleasuro in practising whatever instinct they
follow at other times for some real good. How often do we ses
Dirds which fiy easily, gliding and sailing through the air ob-
viously for pleasure? The cat plays with the captured mouse,
and the cormorant with the captured fish. The weaver-bird
(Ploceus), when confined in a cage, amuses itself by neatly
weaving blades of grass between the wires of its cage. Birds
which habitually fight during the breeding-season are generally
ready to fight at all times; and the males of the capercailzio
sometimes hold their Balzen or leks at the usual place of as-
semblage during the autumn* Hence it is not at all surprising
that male birds should continue singing for their own amuse-
‘ment after the season for courtship is ove
As shewn in a previous chapter, singing is fo a cortain extent
an art, and is much improved by practice. Birds can be taught
various tunes, and even the unmelodious sparrow has learnt to
sing like a linnet. They acquire the song of their fosm
parents® and sometimes that of their neighbours® All the
common songsters belong to the Order of Insessores, and their
vocal organs are much more complex than those of most other
birds; yet it is a singular fact that some of the Insessores, such
as ravens, crows, and magpies, possess the proper apparatus®

* D, Barrington, ‘Phil. Transact.”
1778, p. 262, Bechstein, ¢ Stuben-
b 5

likewise the ease with
ta2 water-ouzel, sea Mr. Hepburn
in the “Zoologist,” 1845-1845, p.
106

L Tlagt W remaops
Sweden,” 1867, p. 25.
® Barrington, ibid, p. 264,

Bechstein, ibid. s. 5.
* Duresu de la Malle givesa

i dnsanes ( Aumuse S

Nat.”3rd series, Zoolog. tom. . p.

118) of o id S ta Ml

forden fn Farin, which naturally

Jesrat a vepublican air from a cagal.
ird.

3 Bishop, in "rmd'- Cyclop.ol
Anat, and Phys.’ %
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though they never sing, and do not naturally modulate their
voioes to any great extent. Hunter asserts™ that with the true
songsters the muscles of the larynx are stronger in the males
than in the females ; but with this slight exception there is no
differenco in the vocal organs of the two sexes, although the
‘males of most species sing so much better and more continuously
than the females.

Tt is remarkable that only small birds properly sing. The
Austzalian genus Menura, however, must be excepted; for the
Menura Alberti, which is about the size of a half-grown turkey,
not only mocks other birds, but  its own whistle is exceedingly
 beautiful and varied” The males congregate and form “ cor-
rolorying places,” Whero they sing, raising and spreading their
tails like peacocks, and drooping their wings® It is also remark-
able that birds which sing well are rarely decorated with brilliant
colours or other ornaments. Of our British birds, excepting
the bullfinch and goldfinch, the best songsters are plain-coloured.
Tho kingiiher, bee-sater, oller, hoopoe, woodpeckers &, ter
harsh cries; and the brilliant birds of the tropics are hardly ever
songsters. Hence bngm g power of song seem
0 replace each other. We can perceive that if the plumage did
1ot vary in brightness, orif bright colours were dangerous fo tho

specics, other means would be employed to charm the females;
a1 melod of voios offers one such meaxs.

Tn some birds the vocal orgaus differ greatly in the two sexes.
In the Zetrao cupido (fig. 39) the male has two bare, orange-
eoloured sacks, one on cach side of the neck; and these are
largely inflated when the male, during tho breeding-season,

es his curious hollow sound, audible at a great distance.
Audubon proved.fhat the sound ws intimately connected with
this apparatus (which reminds us of the air-sacks on each side ot
b of certain male frogs), for he found that the sound was
much diminished when one of tho sacks of a tame bird was
pricked, and when both were pricked it was altogether stopped.
“Phe female has “ a somewhat similar, though smaller naked space
 of skin on the neck; but this isnot cupnbls of inflation.”® The
 As stated by Barrington in  in Canada,’ by Major W, Rm Klu:,
“Philosoph. Transact.’ 1773, p. 262. msa pp. 144-146. Mr.

# Gould, ¢ Handbook to the Birds Wwd ives in the Studenh a2
of Australia,” vol. i. 186: (April, 1870, p. 116) an excellent
310 S T, account of the attitude and habits.
of this bird during its courtship.

remarks to this effect He states that the ear-tufts or neck-
 Gould’s *Introduction to the Trochi- plumes are erccted, so_that they
lide 1861, p. 22. Een ovee (e, crama o 24
“The Sportsman and Nataralist  See his drawing, fig. 39.
2382
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male of another kind of grouse (Tetrao urophasianus), whilst
courting the female, has his “ bare yellow cesophagus inflated to
« o prodigious size, fully half as large as the body;” and he
then utters various grating, deep, hollow tones. With his neck-

Tetrao cupido: male. (L. W. Wood)

feathers erect, his wings lowered, and buzzing on the gound,
and his long pointed tail spread out like a fan, he displays &
variety of grotesque attitudes. The cesophagus of the female is
not in'any way remarkable.*

4 Richardson, ‘ Fauna Bor, American: Birds,’ 1831, p. 859. Auduboa
bid. vol. iv. p. 507.
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Tt seems now well made out that the great throat pouch of
the European male bustard (Otis tarda), and of at least four
other species, does 1ot, as was formerly supposed, serve to hold
water, but is connected with the utterance during the breeding-

¥ig 40

season of a peculiar sound resembling “oak.” A crow-like
bird inhabiting South America (Cephalopterus ornatus, fig. 40) is
called the umbrella-bird, from its immense top knot, formed of

© The following papers have
been lately written on this subject :
Frof. A ton, in the *Ibis,”
1862, p. 107, Dr. Cullen, ibid. 1865,
§ 146 M Flomer, n Proc. Zool.
* 1865, p. 747; and Dr. Maurie,

0 “Proc. Zool. Soc. 1868 p. 47L

In this latter paper an excellent
figure is given of the male Austra~
han Bustard m full display with
the sack distended. It is asingular
fact that the sack 1s not developed in
all the males of the same species,
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bare white quills surmounted by dark-blue plames, which it can
elovate into & great dome no less than five inches in diameter,
covering the whole head. This bird has on its neck a long, thin,
cylindrical fleshy appendage, which is thickly clothed with sealo-

like bluo feathers. It probably serves in purt as an ornament,

but likewise as a rosounding apparatus; for Mr. Bates found
that it is connected “ with an unusual development of the
“ trachea and vocal organs.” Tt is dilated when the bird utters its
singularly deep, lond and long sustained fluty note. The head-
crest and neck-appendage are rudimentary in the female:*

The vocal organs of various web-footed and wading birds are
extraordinarily complex, and diffor to . certain extent in the two
sexes. In some cases the trachea is convoluted, lika a French
horn, and is deeply embedded in the sternum. In the wild
swan (Cygnus ferus) it is more deeply embedded in the adult mal
than in the adult female or young male. In the male Merganser
the-enlarged portion of the trachea is furnished with an additional
‘pair of muscles® Tn one of the ducks, however, namely dnas
punctata, the bony enlargement is only a little more developed
in the male than in the female® But the meaning of these
differences in the trachea of the two sexes of the Anatid is not
understood; for the male is not always the more vociferous;
thus with the common duck, the male hisses, whilst the female
utters a loud quack.” In both sexes of one of the cranes (Grus
virgo) the trachea penetrates tho sternum, but presents “ cortain
“ sexual modifications.” In the male of the black stork there is
also a well-marked sexual difference in the length and curvature
of the bronchi.® Highly important structures have, therefore,
these cases been modified according to sex.

Tt is often difficult to conjecture whether the many strange
cries and notes uttered by male birds during the breeding-
season, serve as o charm or merely as a. call fo the female. The
soft cooing of the turtle-dove and of many pigeons, it may be
prosumed, plesses the female. When the.female of the wild

The Naturalist % m of cight, and yot this bird (.'ndnn.
mxnm, 1863, vol. ii. “Birds of India,’ vol. iii. p. 768) is.
‘Wallace, in * Proc. Zool. Soc 1550 mute; but Mr. Blyth inf unm m,
5. 206, A new species, with a still that the convolutions are not
farger meck-appendage’ (C. pendu-
figer), has lately been discovered,
eee “Ibis,” vol. i. p. 43

on.
4 * Elements of Comp. Anab.’ by

“ Bishop, in Todd’s *Cyelop. of
Anat. and Phya’ vo. fv. . 1499, R. Wagner, Eng. transat, 1845,
“ Brof m, *Proc. Zociog.

! P
- The upu«nbﬂl (Platales) has
its trachea convoluted into a figure
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turkey utters her call in the morning, the male answers by a note
which duteu from the gobbling noise made, when with crected

struts before bt Tho spel of the black-cock certainly serves
asa eall to the female, for it has been known to bring four or
five females from a distance to & male under confinement; but
a the black-cock continues his spel for hours during successive
days, and in tho caso of the capercailzie  with an agony of

“ passion,” e are led to suppose that the females which are
present are thus charmed.® The voice of the common rook is
Jnown to alter during the breeding-season, and is therefore in
some way sexual® But what shall we say about the harsh
sereams of, for instance, some kinds of macaws; have these
birds as bad taste for musical sounds as they apparently have
for colour, judging by the inharmonious contrast of their bright
yellow and blue plumage? It is indeed possible that without
any advantage being thus gained, the loud voices of many malo
birds may be the result of the inherited effects of the continued
use of their vocal organs, when excited by the strong passions
of love, jealousy and rage; but fo this point we shall recur
when wo treat of quadrupeds.

We have as yet spoken only of the voice, but the males of
~various birds practise, during their courtship, what may be called
tal music. Peacocks and Birds of Paradise rattle their
quills together. Turkey-cocks scrape their wings against the
ground, and some kinds of grouse s produes o bussing sound.
Atother North American grouse, the Tetrao umbellus, when with
s tail ercet, his ruffs displayed, ho shows off. his finery to the
“ females, who lie hid in the neighbourhood,” drums by rapidly
striking his wings together above his back, according to Mr. R.
Haymond, and not, as Audubon thought, by striking them
against his sides. The sound thus produced is compared by
some to distant, thunder, and by others to the quick roll of &
drum. The female never drums, *“ but flies directly to the place
“where the malo is thus engaged.” The male of the Ralij-
pheasant, in the Himalayas, * often makes a singular dramming
“noisewith his wings, not unlike the sound produced by shaking
“a stiff picce of cloth.” On the west coast of Africa the little
black-weavers (Ploceus ?) congregate in a small party on tho
bushes round o small open space, and sing and glide through
# C. L. Bonaparte, qnoud in the s-udu, &e., 1867, pp. 22, 81.
"I‘Ihlhﬁ Library : vol. Jenner, ‘Phllmph Transae-
v p. tions,” 1824, p.
.l L uuyd, ¢The Game Birds of
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the air with quivering wings, “ which make a rapid whirring
“sound likea child’s rattlo” One bird after another thus performs
for hours together, but only during the courting-season. - At this
sonson aud st o o time, b males of et nightjrs (Capti
mulus) mako o strange booming noss with ther wings,  Tle
~various species of wood-peckers strike a sonorous branch with
their beaks, with o rapid a vibratory movement that * the head
“ appears t0 bo in two places at once.” The sound thus pro-
duced is audible at & considerable distance, but cannot be
described ; and I feel sure that its source would never bo con-
joctured by any ane hearing it for the first time. As this jarring
sound is mado chiefly during the breeding-season, it has been
considered as a love-song; but it is perhaps moro strictly a
love-call. The fomale, when driven from her nest, has been
observed thus to call her mate, who answered in the same
‘manner and soon appeared. Lastly, the male Hoopoo (Upupa
pope) combines voal s instrumental music; for during the

breeding-season this bird, s Mr. Swinhoo observed, first draws
in air, and. then taps the end of its beak perpendicularly down
against a stone or the trunk of a tree, “when the breath being
“ forced down the tubular bill produces the correot sound.” 1f
the beak is not thus struck against some object, the sound is
quite different. Air is at the samo time swallowed, and the
sophagus thus becomes much swollen; and this probably acts
as a resonator, not only with tho hoopoe, but with pigeons and
other birds.?

In the foregoing cases sounds are made by the id of structures
already present and otherwise necessary; but in the following
casos certain feathers have been specially modified for the express
parpose of producing sounds. The drumming, bleating, neigh-
ing, or thundering noise (as expressed by different observers)
‘made by the common snipe (Seolopaz gallinago) must have sur-
prised every one who has ever heard it. This bird, during the
‘pairing-season, flies to “ perhaps & thousand foet in height,” and

% For the foregoir facts ‘Weavers, *Lir stone’s Ex) ition
o B ot Foiaae, im0 the Tambed 1005, . 435 On
“Thierleben,” Bqnd i 5. 325, On
Grouse, Richardson, ‘Fauna Bor.
Americ.: Birds, pp. 343 and 359;
Major W. Ross ' King, "nu Sports-  Mr. Swinhoe, in ¢ Proc. Zoolog. Soc.

man in

s\.my of mu
n, ¢ American Dmilhnlng Bw-

graph.” vol.

Kalij-pheasant, .rdml, B:rdl nf

India,’ vol. il p. 533. Ou the

et
curiows nose during e
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after zig-zagging about for a time descends to the earth in a
curved line, with outspread tail and quivering pinions, and
surprising velocity. The sound is emitted only during this
rapid descent. No one was able to explain the cause, until
M. Meves observed that on each sideof the tail the outer feathers
aro poculiarly formed (fig. 41), having a stiff sabre-shaped shaft

Rt (880 2
Fig. 41, Outer tail-feathor of Sclopax gallinago (from * Proc. Zool. Soc? 1868).

with the oblique barbs of unusual length, the outer webs being
strongly bound together. He found that by blowing on these
feathers, or by fastening them to a long thin stick and waving
them rapidly throngh the air, he could reproduce the drumming
noise made by the living bird. Both sexes are furnished with
these feathers, but they are generally larger in the male than
in the female, and emit a
per mote. In some
species, as in S. frenata
(fig. 42), four feathers,
aud in 5. javensis (fig. 43),
noless than eight on each
side of the tail are greatly
modified. Different tones
aroemitted by the feathers Fig. 43, Outer tailfeather of Seolopas Jovensis.
of the different species
when waved through the air; and the Scolopaw Wilsonii of the
United States makes a switching noise whilst descending rapidly
1o the earth.*

In the male of the Chamepetes unicolor (a large gallinaceous
bird of America) the first primary wing-feather is arched towards
the tip and is much more attenuated than in the female. In an
allied bird, the Penelope nigra, Mr. Salvin observed a malo, which,
whilst it flew downwards “ with outstretched wings, gave forth
“a kind of crashing rushing noise,” like the falling of & tree.™

Fig. 42. Outer tail-feather of Scolopax frenata.

#See M. Meves' interesting ¢ Mr. Salvin, in ¢Proe. Zool.
Iaper in <Proc. Zool. Sgo” 1858, p.  Soc 1867, p. 160. 1 am much
199. For the habits of the snipe, debted to this distinguished orni-
Macgillivray, ¢Hist. British Birds, ~thologist for sketches of the feathers
ol iv. p. 571 For the American of the Chamapetes, and for other
nipe, Capt. Blakiston, *Ibis,’ vol, v, ~ information,

1863, p. 131,
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The malo alone of ono of the Indian bustards (Sypheotides
auritus) has its primary wing-feathers greatly acuminated; and
tho male of an allied specics is known to make a humming noise
whilst courting the female.® In
a widely different group of birds,

SE==mes——  namely Humming-birds, the males
! alone of certain kinds have either
the shafts of their primary wing-
feathers broadly dilated, or the
webs abruptly excised ~towards
the extremity. The male, for in-
Fig 4 Primary vingfathr of o stance, of bebmp};;rwﬁ platyeercus,
ummingebid, the Scosplorus pla wwhen adult, has the first primary
e%’.“‘f;é{i’?n "‘“"'m‘.”fr"mg‘e'. wing-feather (fig. 44), thus excised.
lower Sgure. cormesponding feathet gt flying from flower to flower
he makes “a shrill, almost whist-
ling noise;”* but it did not appear to Mr. Salvin that the noise

was intentionally made.

Tastly, in several species of a sub-genus of Pipra or Manakin,
the males, as described by Mr. Sclater, have their secondary wing-
feathers modified in a still moro remarkable manner. In the
brilliantly-coloured P. deliciosa the first threo secondaries are
thick-stemmed and curved towards the body; in the fourth and
fifth (fig. 45, a) the change is greater; and in the sixth and
seventh (5, ) the shaft “ is thickened to an extraordinary degree,
“ forming a solid horny lump” The barbs als> are greatly
changed in shape, in comparison with the corresponding feathers
(d,e, f) in tho female. Even the bones of the wing, which
support these singular feathers in the male, are said by M.
Fraser to be much thickened. These little birds make an
extraordinary noise, the first “sharp note being not unlike the
< erack of a Whip.” 7

The diversity of the sounds, both vocal and instrumental,
made by the males of many birds during the breeding-season,
and the diversity of the means for producing such sounds,
are highly remarkable. We thus gain a high idea of their
importance for sexual purposes, and are reminded of the con-
clusion arrived at as to insects. It is not dificult to imagine
the steps by which the notes of a bird, primarily used as &
mere call or for some other purpose, might have been improved.

* Jerdon,  Birds of India vol. 4 Sclater, in ¢Proc. Zool, Ste’
i 8, 1860, p. 90, and in *Ibis, vol. ive
Gould, mmlncnon to the 1862, p. 175. Also Salvin,

Trochilidee 1851, p. 49, Salvin, ¢Ibis, 1360, p. 37. %
<Proc. Zoclog, Sod” 1867, p. 160, 5

]
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Into a melodious love song. In the case of the modified
fm(.hers, by which the drumming, whistling, or roaring noises

luced, we know that some birds during their courtship
Sutter, shake, or rattlo their unmodified feathers togother; and

Fig 45, Secondary wing tathers of Pipra dlciosa (from Mr. e n e B
21260, The tiree upper fsthors, a5, rom the male; th hree lower ore-
spouding feathers, d e,/ from the fnsi.

¢ andd, it econdary Hind-aties of malo nd female, upper surte.
‘upper surface. ¢ and surface,

if the females were led to select the best performers, the males

the strongest or thickest, or most attenuated
f!lf-hem situated on any part of the body, would be the
‘most successful; and thus by slow degrees the feathers might be
modified to almost any extent, The females, of course, would
20t notice each slight successive alteration in shape, but only
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the sounds thus produced. It is a curious fact that in the same
class of animals, sounds so different as the drumming of the
snipe’s tail, the tapping of the woodpecker's beak, the harsh
trumpet-like cry of certain water-fowl, the cooing of the turtle-
dove, and the song of the nightingale, should all be pleasing to
the females of the several specics. But we must not judge of the
tastes of distinet species by a uniform standard; nor must we
judge by the standard of man’s taste. Even with man, wo
should remember what discordant noises, the beating of tom-
toms and the shrill notes of reeds, please the ears of savages.
Sir 8, Baker remarks, that  as the stomach of the Arab profers
“ the raw meat and recking liver taken hot from the animal, so
“ does his ear prefer his equally coarse and discordant music to
“all other”

ZLove-Antics and Dances—The curious love gestures of somo
birds have already been incidentally noticed ; so that little need
here be added. Tn Northern America, large mumbers of a grouse,
the Zetrao phasianellus, meet every morning during the breeding-
season on a selected level spot, and here they run round and
round in a circlo of about fifteen or twenty feet in dismeter, 56
that the ground is worn quite bare, like & fairy-ring. In these
Partridge-dances, as thoy are called by the hunters, the birds
assume the strangest attitudes, and run round, some to the left
and some to the right. Audubon describes the males of a heron
(drdea herodias) as walking about on their long legs with great
dignity before the females, bidding defiance to their rivals. With
one of the disgusting carrion-vultures (Cathartes jota) the same
naturalist states that “the gesticulations and parade of the
“males ab tho beginning of the love-scason are extremely
“ ludicrous.” Certain birds perform their love antics on the wing,
a5 we have scen with the black African weaver, instead of on the
ground. During the spring our little white-throat (Sylvia
cinerea) often rises o few fect or yards in the air above some
bush, and “flatters with a fitful and fantastic motion, singing all
“ the while, and then drops fo its perch.” The great English
bustard throws himself into indeseribably odd attitudes whilst
courting the female, as has been figured by Wolf. An allied
Tndian bustard (0¢is bengulensis) at such times “rises perpen-
“ dicularly into the air with a hurried flapping of his wings,
“ raising his erest and puffing out the feathers of his neck and
“ breast, and then drops to the ground;” he repeats this
maneuvre several times, at the same time hummingin a
peculiar tone. Such females as happen to be near “obey this
8 ¢The Nile Tributaries of Abyssinia,” 1867, p. 203.
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“ saltatory summons,” and when they approach he trails his
wings and spreads his tail like a turkey-cock.®
But the most curious case is afforded by three allied genera of
Australian birds, the famous Bower-birds,—no doubt the co-
ndants of some ancient species which first acquired the
strange instinet of constructing bowers for performing their
love-anties. The bowers (fig. 46), which, as wo shall hereafter
sce, are decorated with feathers, shells, bones, and leaves, are
built on the ground for the sole purpose of courtship, for their
nests are formed in trees. Both sexes assist in the erection of
the bowers, but the male is the principal workman. So strong
i this instinet that it is practised under confinement, and Mr.
has described ® the habits of some Satin Bower-birds
which he kept in an aviary in New South Wales. “At times
“ the male will chase the female all over the aviary, then go to
“the bower, pick up a gay feather or a large leaf, utter a curious
“kind of note, set all his feathers ercct, run round the bower and
 become so excited that his eyes appear ready to start from his
“head; he continues opening first one wing then the other,
“uttering a low, whistling note, and, like the domestic cock,
“ seems to be picking up something from the ground until at
“last the female goes gently towards him.” Captain Stokes has
described the habits and “ play-houses” of another specias, tho
Great Bower-bird, which was seen “amusing itself by flying
“ backwards and forwards, taking  shell alternately from cach
“side, and carrying it through the archway in its mouth.”
These' curious structures, formed solely as halls of assemblage,
where both sexes amuso themselves and pay their court, must
cost the birds much labour. The bower, for instance, of the
Fawn-breasted species, is nearly four feet in length, eighteen
inehes in height, and is raised on a thick platform of sticks.

Decoration.—I will first discuss the cases in which the males
are ornamented either exclusively or in'a much higher degree
than the females, and in a succeeding chepter those in which
both sexes are equally ornamented, and finally the rare cases in
which the femalo is somewhat more brightly-coloured than the

® For Tetrao phasianellus, see
Rich: oo diond
361, and for further particalars
ston, iy 1663, p. 135

wr the Cathartes and Ardes,
<Oraith. Blography, val L

acgi ny, ‘Hin.
British Birds," vol ii. p. 354 On

the Tndian Bustard, Jerdon, ¢ Birds
of India,’ vol. iii. p. 618,

* Gould, ¢ Hlndbonk to the Birds
of Australia/ vol. 1. pp. 444, 449,
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male. . As with the artificial ornaments used by savage and
civilised men, so with the natural ornaments of birds, the head
15 the chiof seat of decoration.®® The ornaments, as mentioned

P a2 LR = \ 1

@ See remarks to this effect, on  Animals,” by Mr. J. Shaw,. in the
the ¢ Feeling of Beauty among ‘Athenwum,Nov.24th, 1866,p.681.
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at the commencement of this chapter, are wonderfully diver-
sified.  The plumes on the front or back of the head consist of
variously-shaped feathers, sometimes capable of erection or
expansion, by which their beautiful colours are fully displayed.
Tlegant ear-tufts (sce fig. 89, ante) are occasionally present.
The head is sometimes covered with velvety down, as with the
pheasant; or is naked and vividly coloured. ~The throat, also, is
sometimes ornamented with a beard, wattles, or caruncles. Such
are generally brightly-coloured, and no doubt serve
as omaments, though not always ornamental in our eyes; for
whilst the male is in the act of courting the female, they often
swell and assume vivid tints, as in the male turkey. At such
times the fleshy appendages about the head of the male Tragopan
t (Ceriornis Temminckii) swell into a largo lappet on the
throat and into two horns, one on each side of the splendid
top-knot ; and these are then coloured of the most intense blue
which I have ever beheld® The African hornbill (Bucoraz
abyssinicus) inflates the scarlet bladder-like wattle on its neck,
and with ifs wings drooping and ail expanded “ makes quite &
& appearance.”®® Even the iris of the eye is sometimes
‘more brightly-coloured in the male than in the female; and this
is frequently the case with the beak, for instance, in our common
blackbird. In Buceros corrugatus, the whole beak and immense
casque are coloured more conspicuously in the male than in the
female; and “the oblique ionsain the sides of the lower
“mandible are peculiar to the male sex.”*

The head, again, often mppom fleshy appendages, filaments,
and solid protuberances. These, if not, common to both sexes,
are always confined to the males. The solid protuberances have
been described in detail by Dr. W. Marshall* who shews that
they are formed either of cancellated bone coated with skin, or
of dermal and other tissues. With mammals true horns are
always supported on the frontal bones, but with birds various
bones have been modified for this purpose; and in species of the
same group the protuberances may have cores of bone, or be
quite destitute of them, with intermediate gradations connecting
these two extremes. Hence, as Dr. Marshall justly remarks,
variations of the most different kinds have served for the
development through sexual selection of these ornamental
appendages. Elongated feathers or plumes spring from almost

 See Dr. 's account with % “Land and Water,’ 1868, .
eoloured ﬁg res in ¢Proc. Zoolog. 217.
Bac 1672, p. 730, 3 ¢Usber s Sckidebgoke ke,
dlonteize, *Ihin? v . ‘Nledexhndllchen Archiv fur’ Zoo-
un,p. e’ B. L Heft. man
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every part of the body. The feathers on the throat and breast
aro sometimes developed into besutiful ruffs and collars. ~The
tail-feathers are frequently increased in length ; as we see in the
tail-coverts of the peacock, and in the tail itself of the Argus
pheasant. With the peacock even the bones of tho tail hava
been modified to support the heavy tail-coverts. The

the Argus is not larger than that of a fowl ; yet the length fmm
the end of the beak to the extremity of the tail is no less than
five foet three inches” and that of the beautifully ocellated
secondary wing-feathers nearly three feet. In a small African
night<jar (Cosmetornis vezillarius) one of the primary wing-
feathers, during the breeding-season, attains a length of twenty-
six inches, whilst the bird itself is only ten inches in length. In
amother closely-allied genus of night-jars, the shafts of the elon-
gated wing-feathers are naked, except at the extremity, whero
there is a disc.® Again, in another genus of night-jars, the
fail-feathers are even still more prodigiously developed. In
general the feathers of the tail are more often elongated than
those of the wings, as any great elongation of the latter impedes
flight. We thus see that in closely-allied birds ornaments of
the same kind have been gained by the males through the
development of widely different feathers.

It is a curious fact that the feathers of species belonging to
very distinet groups have been modified in almost exactly the
same peculiar mammer. Thus the wing-feathers in ono of the
above-mentioned night-jars are bare along the shaft, and ter-
minate in a dise; or are, as they are sometimes called, spoon or
racket-shaped. Feathers of this kind ocour in the tail of &
motmot (Eumomota superciliaris), of a king-fisher, finch, hum-=
‘ming-bird, parrot, several Indian drongos (Dicrurus and Edolius,
in one of which the disc stands vertically), and in the tail of
certain birds of paradise. Tn theso latter birds, similar feathers,
beautifully ocellated, ornament the head, as is likewiso the case
with some gallinaceous birds. In an Indian bustard (Sypheotides
auritus) the feathers forming the ear-tufts, which are about four
inches in length, also terminate in discs.® It is a most
faot that the motmots, as Mr. Salvin has clearly shewn,™ give to
their tail feathers the racket-shape by biting off the barbs,
and, further, that this continued mutilation has produced a
certain amount of inherited effect.

“ Dr. W. Marshall, ‘Uler den Vog- 1864, p. 114. Livingstone, ¢ Expedi-
clschwanay bid, B . Hoft 3, 175, ton o the Zambesi 1865, p. 60

* Jardine’s ‘Nnuulm Library:  ® Jerdon, *Birds of India,’ vol.
Birds," vol. xiv. i, p. 620,

 Sclater, in T T v, v . Pros Zoolog Sou 1878, p. 4231
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Again, the barbs of the feathers in various widely-distinet
birds are filamentous or plumose, as with some herons, ibiscs,
birds of paradise, and Gallinace. Tn other cases tho barbs
disappear, leaving the shafts bare from end to end; and these in
the tail of the Paradisca apoda attain a length of thirty-four
inches:™ in P. Papuana (fig. 47) they are much shorter and
in. Smaller feathers when thus denuded appear like bristles,
45 on the breast of the turkey-cock. As any fleeting fashion in
dress comes to bo admired by man, so with birds a change of
almost any kind in the structure or colouring of the feathers in
the male appears to have been admired by the fonale, Tho
fact of the feathers in widely distinet groups, having been
B8 . an assiozons massiner, nb danbt depand priiktlly
on all the feathers having nearly the same structure and manner
of development, and consequently tending to vary in the same
mamner. We often see a tendency to analogous variability in
the plumage of our domestic breeds belonging to distinct
specics. Thus top-knots have appeared in several species. In
an extinet varioty of the turkey, the top-knot consisted of baro
quills surmounted with plumes of down, so that they somowhat
resembled the racket-shaped feathers above described. In
certain breeds of the pigeon and fowl the feathers are plumose,
with some tendency in the shafts to be naked. In the Sebas-
topol goose the scapular feathers aro greatly elonglted curled,
or even spirally twisted, with the margins plum
e e s
every one knows how splendid are tho tints of many birds, and
how harmoniously they are combined. The colours are often
metallic and iridescent. _Circular spots are sometimes sur-
rounded by one or more differently shaded zones, and are thus
converted into ocelli. Nor need much be said on the wonderful

off s
are obscurely coloured and destitute of all ornaments, whilst th
males are probably the most highly decorated of all birds, and
in so many different ways, that they must be seen to be appre-
cinted. Tho elongated and golden-orange plumes which spring

th the wings of the Paradisea apoda, when vertically
erected and made to vibrate, are deseribed as forming a sort of
halo, in the centre of which tho head “ looks like a lttlo emerald
“gun with its rays formed by the two plumes”™ In another

| Wallso n ¢ Ancals 1nd Mag. " Seemy wotk n +The Variation
of ot Hisc el £ 857, p. 416 of Animals and Plants under Domes-
and in his ¢ Ardnpelnge, tication,’ vol. i. pp. 289, 293,
Quoted from M. de Lafresnaye
20
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most beautiful species the head is bald, “and of a rich cobalt
“ blue, crossed by several lines of black velvety feathers.”™

in * Annals and Mag of \lu;. nm “Malay Archipelage®
Wallag

“The Malay Archi-
. i 1869, p. 405,
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Malo hrumming birds (ign. 48 and 49) almost v with birdsof

their beanty, as every ono will admit who has scen
Mr. Gould’s splendid volumes, ot his rich collection. It is very
remarkable in how many different ways these birds are orna-
mented. Almost every part of their plumage has been taken
advantage of, and modified; and the modifications have been

Fig.45. Loghornis crnatus, male and female (from Brehm).
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carried, as Mr. Gould showed me, to a wonderful extreme in
some species belonging to nearly every sub-group. Such cases
aro curiously like those which o see in our fancy breeds,
reared by man for the sake of ornament: certain individuals
originally varied in one character, and other individuals of the

Fig 19. ‘Spathura underwoodi, male and female (from Brebm).
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same species in other characters; and these have been seized on
by man and much sugmented—as shewn by the tail of the fan-
tail-pigeon, the hood of the jacobin, the beak and wattle of the
carrier, and so forth. The sole difference between these cases is
that in the one, the Tesult is due to man’s selection, whilst in
the other, as with humming-birds, birds of paradise, &c., it is
due to the seloction by the females of the more beautiful males.
1 will mention only one other bird, remarkable from the ex-
treme contrast in colour between the sexes, namely the famous
bell-bird (Chasmorhynchus miveus) of S. America, the mote of
which can be distinguished at the distance of nearly three miles,
and astonishes every ono when first hearing it. The male is
‘pure white, whilst the fomale is dusky-green; and white is a
very rare colour in terrestrial species of moderate size and in-
offensive habits. The male, also, as described by Waterton,
Tas a spiral tube, nearly three inches in length, which rises from
the base of the beak. It is jet-black, dotted over with minute
downy feathers. This tube can be inflated with air, through &
communication with the palate; and when not inflated hangs
down on one side. 'The genus consists of four species, the males
of which are very distinct, whilst the females, as described by
Mr. Sclater in a very interesting paper, closely resemblo each
other, thus offering an excellent instance of the common rule
that within the same group the males differ much more from
each other than do the fomales. In a second species (C. nudi-
cullis) the male is likewise snow-white, with the exception of a
large space of nakedshnmtheuxmnmdmundtheeyes,
which during the breeding-season colour. In
a third spocies (C. tnmrumulatu:)thehud s ek it
the malo are white, the Test of the body being chesnut-brown,
and the male of this species is provided with three filamentous
projeetions half as long as the body—one rising from the bass
of the beak, and the two others from the corners of the mouth.'
The coloured plumage and certain other ornaments of the
adult males are either retained for life, or are periodically re-
newed during the summer and breeding-season. At this samo
‘sason the beak and naked skin about the head frequently
ehange colour, as with somo herons, ibises, gulls, one of the
bell-birds just noticed, &. In the white ibis, the cheeks, the
infatablo dkin of the throut, and th basal porton of the eak
crimson.™ In ono of the rails, Gallicres cristatus, &

# Mr. Sclater, ‘Intelleotual Ob-  plate, i the ¢ Ibis/ 1865, p. 90.
flevr; Jun. 18607, Watertn's “Land and Water,' 1867, p.
iso Mr. 394,

Salvin's in‘eresting plpn‘, e
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Targe red caruncle is developed during this period on the head
of the male. So it is with & thin horny crest on the beak of
one of the pelicans, P. erythrorhynthua, Tor after the breeding-
soason, these horny crests aro shed, like horns from the heads
of stags, and the shore of an island in a lake in Nevada was
found covered with these curious exuvia.”

Changes of colour in the plumage according to the season
depend, firstly on a doublo annual moult, secondly on an actual
change of colour in the feathers themselves, and thirdly on their
dull-coloured margins being periodically shed, or on these three
Processes moro or less combined, The shedding of the de-
ciduary margins may be compared with the shedding of their
down by very young birds; for the down in most cases arises
from the summits of the first true feathers.™

With respect to the birds which annually undergo a double
‘monlt, there are, firstly, some kinds, for instance snipes, swallow=
‘plovers (Glarcoli), and curlews, in which the two sexes resemblo
ach other, and do mot change colour at any season. I do not
Jnow whether the winter plumage is thicker and warmer than
the summer plumage, but warmth seems the most probable end
attained of a doublo moult, where there is no change of colour.
Secondly, there are birds, for instance, certain species of Totanus
and other Grallatores, tho sexes of which resemble each other,
ut in which the summer and winter plumage differ slightly in
colour. The difference, however, in these cases is so small that
it can hardly be an advantage to them; and it may, perhaps,
bo attributed to the direct sotion of the different conditions to
which the birds are exposed during the two seasons. Thirdly,
there are many other birds the sexes of which are alike, but
which are widely different in their summer and winter plumage.
Fourthly, there are birds, the sexes of which differ from each
other in colour; but the females, though moulting twice, retain
the same colours throughout the year, whilst the males undergo
change of colour, sometimes & great one, as with certain
Fifthly and lnstly, there are birds tho sexes of which differ from
each other in both their summer and winter plumage; but the
male undergoes a greater amount of change at each recurrent
season than the female—of which the ruff (Machetes pugnaz)
offers a good instanc

With respect to the cause or purpose of the differences in
colour between the summer and winter plumage, this may in
some instances, as with the ptarmigan® serve during both

7 Mr, D. G. Elliot, in ‘Proc. edited by P L. Sclater. Ray Soc.
Zool. Soc.” 1869, p. 589. 1867, p. 14,

' Nitzsch's ¢ Ptorylography, ™ The brown mottled = summer
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seasons as a pretection. When the difference between the two
plumages is slight, it may perhaps be attributed, as already
remarked, to the direct action of the conditions of life. But
with many birds there can hardly be a doubt that the summer
plumage s ornamental, even when both sexes aro alike. Wo
may concludo that this is the case with many herons, egrots,
&, for they acquire their beautiful plumes only during the
ig-season. Moreover, such plumes, top-knots, &e., though
by both sexes, aro occasionally a little more developed
in the male than in the female; and they resemblo the plumes
and ornaments possessed by the males alone of other birds, Tt
is also known that confinement, by affecting the reproductive
system of male birds, frequently checks the development of their
secondary sexual characters, but has no immediate influence
on any other characters; and I am informed by Mr. Bartlett
that eight or nine specimens of the Knot (Tringa canutus) re-
tained their unadorned winter plumage in the Zoological Gardens
throughout the year, from which fact we may infer that the
summer plumage though common to both sexes partakes of tho
Inturo of the exclusively masculine. plumago of many other
birds.*

From the foregoing facts, moro especially from neither sex of
certain birds changing colonr during either annual moult, or
changing so slightly that the change can hardly be of any service
to them, and from the females of other species moulting twico

yet retaining the same colours throughout the year, we may

toncludo that tho Babit of annually moulting twice has not
been acquired in order that the male should assume an orna-
mental character during the brecding-season; but that the
doublo moult, having been originlly nequired. for somo distinct
purpose, has subsequently been taken advantage of in certain
cases for gaining a nuptial plumage.

1t appears at first sight a surprising circumstance that some
closely-allied species should regularly undergo a double annual

plumage of the ptarmigan is of as statements on moulting, see, on
much importance to i, as a pro- snipes, &c., Macgillivray, *Hist.
tection, as the white winter plu- Brit. Birds, vol. iv. p. 371; on
mage; for in Scandinavia, during Glarecle, curlews, and bustards,
the sprig, when the suow has Jerdon, Binds of Iodia vol i
disappeared, this bird is known to 615, 630, 683; on Totanus, ibi

suffer greally from birds of prey, 700 on the plumes of herons,
before it has acquired its summer 2 739, nd Macgillvmay, ol iv

 see Wilhelm von Wright, in 5 and 444, and M, Staford
Lioyd, ‘Game Birds of Sweden,’ Ilen,m the *Tbis” vol v, 1883, p.
xsa:, p. 125,

%I yegard to the previous
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moult, and others only a single one. The ptarmigan, for
instance, moults wice or even thrice in the year, and the black-
cock only once : some of the splendidly coloured honey-suckers
(Nectariniz) of India.and some sub-genera of obscurely coloured
pipits (Anthus) have a double, whilst others have only a single
annual moult." But the gradations in the manner of moulting,
which are known to ocour with various birds, shew us how
species, or whole groups, might have originally acquired their
double annual moult, or having once gained the habit, have
again lost it. With certain bustards and plovers the vernal
moult is far from complete, some feathers being renewed, and
somo changed in colour. There is also reason to believe that
with certain bustards and rail-like birds, which properly under-
go a double moult, some of the older males retain their
nuptial plumago throughout the year. A fow highly modified
feathers may merely bo added during the spring to the plumage,
as ocours with the dise-formed tail-feathers of certain drongos
(Bhringa) in India, and with the clongated feathers on the
Dack, neck, and crest of certain herons. By such steps as these,
the vernal moult might be rendered more and more complete,
until a perfect double moult was acquired. Some of the birds
of paradise retain their nuptial foathers throughout the year,
and thus have only a single moult; others cast them dir
after the breeding-season, and thus have a double moult; and
others again cast them at this season during the first year, but
not afterwards; so that these latter species are intermediate in
their manner of moulting. There is also a great difference with
many birds in the length of time during which the two annual
‘plumages aro retained ; so that the ono might come to be re-
tained for the whole year, and the other complotely lost. Thus
in tho spring Machetes pugnaz retains his ruff for barely two
months. In Natal the male widow-bird (Chera progne) acquires
his fine plumage and long tail-feathers in December or January,
and loses them in March; so that they are retained only for
about three months. Most species, which undergo a double
moult, keep their ornamental foathers for about six months.
The male, however, of the wild Gallus bankiva retains his neck-
Tackles for nine or ten months; and when theso are cast off, the
underlying black feathers on the neck are fully exposed to view.
But with the domesticated descendant of this species, the neck=
hackles of the male are immediately replaced by new ones; s
*! On the moulting of the ptar- 359, 365, 369, On the moulting of
migan, sze Gould’s ‘Birds of Great Anthus, lyth, in ¢Ibis,’ 18617,
Britain” On the honey-suckers, p. 32.
Jerdon, ¢ Birds of Irdiay’ vol. i. pp.
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that wo hero sce, a5 to part of tho plumago, a doublo monlt
changed under domestication into a single moult.**

The common drake (4nas boschas) after the breeding-season
is well known to lose his male plumage for a period of thre
‘months, during which time he assumes that of the fomale. The
‘male pintail-duck (4nas acuta) loses his plumage for the shorter
period of six weeks or two months; and Montagu remarks that
this double moutt within s short a time 1s o most extra-

“ ardinary ciroumstance, that seems to bid defiance to all human
“ reasoning” But the believer in the gradual modification of
species will be far from foeling surpriso at finding gradations of
all kinds. If the male pintail were to acquiro his new plumage
within & still shorter period, the new malo feathers would
almost necessarily be mingled with the old, and both with some
Pproper to the fomale; and this apparently is the case with the
male of a not distantly-allied bird, namely tho Merganser serrator,
for the males are said to “ undergo a change of plumage, which
“ assimilates them in some measure to the female” By a little
further acceleration in the process, the double moult would be
completely lost.*

Some male birds, as before stated, become more brightly
coloured in the spring, not by a vernal moult, but cither by an
actual change of colour in the feathers, or by their obscurely-
coloured deciduary margins being shed. Changes of colour thus
caused may last for a longer or shorter time. In tho Pelecanus
onocrotalus & beantiful osy tint, with lemon-coloured marks on
the breast, overspreads tho wholo plumage in the spring; but
these tints, as Mr. Selater states, “do not last long, disappearing
“ generally in about six weeks or two months after they have
“been attained.” Certain finches shed the margins of their
feathers in the spring, and then become brighter coloured, while
other finches undergo no such change. Thus the Fringilla tristis
of the United States (as well as many other American species)

* For the foregoing statements
in regard to ‘moults, a
on old males retaining their nuptial
plumage, sce Jerdo

and lov!rs, in Hiote of Tt L

disen, see an interesting article by

Dr. W,

“This,” bl wu'x, p. 133.
the Drongo-shrikes, Jerdon,  ibid.
vol. i. p. 456, On tha versal cadilt

Maratull,  Arohives Nesrlu-
On the Vidua,
[

of the Herodias bubulous, Mr. S. S.
Allen, in “Ibis, 1863, p. 33. On
Gallus bankiva, Blyth, in ¢ Annals
and Mag: of Nat. Hist?

P

oo, alo, on this subjecy
of

ol.
5 See Machlhvray,‘Hlst ‘British
Birds (vol. v. pp. 84, 70, and 228),
n the moulting of fhe ‘Rnati
‘with quotations from Waterton and
Montagn.  Also Ymeu, ¢ Hist.
British Birds, vol. i
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exhibits its bright colours only when the winter is past, whilst
our goldfinch, which exactly represents this bird in habits, and
our siskin, which represents it still more closely in structure,
nndergﬂ 10 such annual change. But & difference of this kind

‘plumage of allied species is not surprising, for with the

oammi nnghy which belongs to'the ssme family, the ormacn
forehead and breast are displayed only during the suamer in
England, whilst in Madeira theso colours are retained through-
out the year.

Display by Male Birds of their Plumage—Ormaments of all
kinds, whether permanently or temporarily gained, are sedulously
displayed by the males, and apparently serve to excite, attract,
or fascinate the females. But the males will sometimes display
their ornaments, when not in the presence of the females, as
oceasionally oceurs with grouse at their balz-places, and as may
be noticed with the peacock; this latter bird, however, evidently
wishes for a spectator of some kind, and, as I have often seen,
will shew off his finery before poultry, or even pigs.*® All natu-
ralists who have closely attended to the hu.h)ts of birds, whether
in a state of nature or under confinement, are unanimously of
opinion that the males take delight in dxspluymg their beauty.
Audubon frequently speaks of the male as endeavouring in
various ways to charm the female. Mr. Gould, after describing
some peculiarities in a male humming-bird, says hehas 1o doubt
that it has the power of dis them to the greatest ad
before the female, Dr. Jerdon * insists that the beantiful pllun—
age of the male serves “to fascinate and attract the female.”
Mr. Bartlett, at the Zoological Gardens, expressed himself to me
in the strongest terms to the same effect.

1t must be a grand sight in the forests of India “to come
“ suddenly on twenty or thirty pea-fowl, the males displaying
“ their gorgeous trains, and strutting about in all the pomp ot

“ pride before the gratified females” The wild turkey-cock
ercets his glittering plumage, expands his finely-zoned tail and.
barred wing-feathers, and altogether, with his crimson and
blue wattles, makes a superb, though to our eyes, grotesque

% On the pelican, see Sclater,in 1863, p. 230.
“Proc. Zool. Soc’ 1868, p. 265. % See also ‘Ornamental Poultry,
On the American finches, see Au- by Rev. E. 8. Di v
dubon, ¢Ornith. Biography,’ vol. i,
PR, 174 221, and Jerdon, Binds of L. p. xziv.; on the pescos

India? vol. i p. 383 On the p.507. See Gould's * Introduotion
Fringita cunnabing of Mdsiza, Mr. 3o the Trochlid; 1861, pp. 16 aad
E. Vernon Harcourt, *Ibis,’ vol. v,, 111,
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appearance.  Similar facts have already been given with respect
to grouse of various kinds. Turning to another Order. The
malo Kupiodla crocea (fig. 50) is one of the most beautiful birds
in the world, being of a splendid orange, with some of the
feathers curiously truncated and plumose. The female is brown-
ish-green, shaded with red, and has a much smaller crest. Sir
R. Schomburgk has described their courtship; he found one

= = S
Fig. 50, Tuploola crocea, male (T. W. Wood).

of their meeting-places where ten males and two females were
present. The space was from four to five feet in diameter, and

to have been cleared of every blade of grass and
emoothed as if by human hands. A male “ was capering, to the
« apparent delight of soveral others. Now spreading its wings,
“ throwing up its head, or opening its tail like a fan; now
“strutting about with & hopping gait until tired, when it
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“ gabbled some kind of note, and was relieved by another. Thus
“ three of them successively took the field, and then, with solf-
“ approbation, withdrew to rest” The Indians, in order to
obtain their skins, wait at one of the meeting-places till the
birds are eagerly engaged in dancing, and then are able to kill
with their poisoned arrows four or five males, ono after the
other% With birds of paradiso & dozen cr more full-plumaged
males congrogate in & tree to hold a dancing-party, as it is
called by the natives: and here they fly about, raise their wings,
elevate their exquisite plumes, and make them vibrate, and
the whole tree seems, as Mr. Wallace remarks, to be flled with
waving plumes. When thus engaged, they become so absorbed
that a skilful archer may shoot nearly the wholo party. Theso
birds, when kept in confinement in the Malay Archipelago, are
said fo take much caro in keeping their feathers clean; often
them out, examining them, and removing every speck
P TSt sevsral paiensltve il e
that the display of the male was intended to pleaso the female®
The Gold and Amherst pheasants during their courtship not
only expand and raise their splendid frills, but twist them, as T
have myself seen, obliquely towards the female on whichever side
shomay be standing, obviously in order that a large surface may
be_displayed before her.® They likewise turn their beautifal
tails and fail-coverts a little towards the same side. Mr. Bartlett
has observed & male Polyplectron (fig. 51) in the act of court-
ship, and has shewn me a specimen stuffed in the attitude
then assumed. Tho tail and wing-feathers of this bird are
omamented with beautiful ocelli, like those on the s
train. Now when tho peacock displays himself, he expands and
erects his tail transversely to his body, for he stands in front
of the female, and has to shew off, at the same time, his rich
blue throat and breast. But the breast of the Polyplectron is
obscurely coloured, and the ocelli are not confined to the tail-
feathers. Consequently the Polyplectron does not stand in front
of the female; but he erects and expands his tail-feathers a little
obliquely, lovering tho expanded wing on tho samo side, and
raising that on the opposite side. In this attitude the ocelli
over the whole body are exposed at the same time before the
* ¢Journal of R. Geograph. Soc” % Mr. T. W. Wood has given
ol. x. 1840, p. 236. (¢ The Student,” April 1870, p. 115)
# ¢ Annals and Mag. of Nat. Hist” a full account of this manner of
7ol i 1854, p. 157 alto Wallcs - dispay, by the Gold pheuwant aad
ibid. vol. xx. 1857, p. 412, and ‘The by the Japanese pheasant, Phe
alay Axchlpelngo, iy R M i poog
s0 Dr. Benmett, as qustad . or aneided dislay.
hyBuhm, “Thierleben,’ B i, 5. 326,
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eyes of the admiring female in one grand bespangled expanse.
To whichever side she may turn, the expanded wings and the
obliquely-held tail are turned towards her. The male Tragopan
pheasant acts in nearly the same manner, for ho raises tho
feathers of the body, though not the wing itself, on the side

Tig. 51 Polyplectron chinguis, mate (T. W. Wood).
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which is opposite to the female, and which would otherwise be
concealed, so that nearly all the beautifully spotted feathers aro
exibiid st the e tmn
ford The

immmsely developed secondary wing- oot e BRI
male; and each is ornamented with & row of from twenty to
twenty-three ocelli, above an inch in dismeter. These feathers
aro also clegantly marked with oblique stripes and rows of spots
of a dark colour, like those on the skin of a tiger and leopard
combined. These beutiful ornaments are hidden until the male
shews himself off beforo the fomale. He then erects his tail, and
expunds his wing-feathers into a great, almost upright, circular
fan or shield, which is carried in front of the body. The neck
and head are held on one side, so that they are concealed by tho
fan; but the bird in order to see the fomale, beforo whom he is
displaying himself, sometimes pushes his head between two of
10 love 5 LY (Vs A Fdti Tiaw ) o St
sents a grotesque appearance. This must be a frequent habit
with the bird in a state of nature, for Mr. Bartlett and his son on
examining some perfoct skins sent from the East, found a place
Detween two of tho feathers, which was much frayed, as if the

head had here frequently been pushed throngh. Mr. Wood
thinks that the male can also pecp at the fomalo on one side,
‘eyond the margin of the fan.

The ocelli on the wing-feathers are wonderful objects; for they
aro 5o shaded that, as the Duke of Argyll remarks® they stand
out like balls Iying loosely within sockets. When I looked at
the specimen in the British Museum, which is mounted with the
wings expanded and trailing downwards, T was however greatly
disappointed, for the ocelli appeared flat, or even concave. But
36" Gould! o Tadarshe: chMbelaitn imd e o hei TS
feathers ereot, in the position in which they would naturally be
displayed, and now, from tho light shining on them from above,
each ocellus at once resembled tho ornament called o ball and
socket. These feathers havo been shewn to several artists, and
all have expressed their admiration at the perfect shading. It
may well be asked, could such artistically shaded ornaments
have been formed by means of sexual selection? But it will be
convenient to defor giving an answer to this question, ntil wo
treat in the next chapter of the principlo of gradation.

The foregoing remarks relate to the secondary wing-feathers,
‘ot the primacy wing dotbec, which i s galimcerns birds

uniforaly coloured aro fn the Argus phossant equally
‘woudertul." (P K86 G ' ok Trown fukwith wuiaons SNl
0 ¢The Reign of Law,’ 1867 p. 203,
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&pots, each of which consists of two or three black dots with a
eurrounding dark zone. But the chicf ornament is a space

1 o the dark-blue shaft, which in outline forms a perfect
second feather lying within the true feather. This inner part is
coloured of a lighter chesnut. and is thickly dotted with minute

6. Blde vlew an!a A hu-nt, ‘whilst disy ing before the female.
e ,.'E’u’ v by e T o,
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white points. T have shewn this feather to several persons, and.
many have admired it even more than the ball and socket
feathers, and have declared that it was more like a work of arf
than of nature. Now theso feathers are quite hidden on all
ordinary oecasions, but are fully displayed, together with the
long secondary feathers, when they are ail expanded together so
as to form the great fan or shield.

The caso of the male Argus pheasant is eminently interesting,
because it affords good evidence that the most refined beauty may
serveas a sexual charm, and for no othor purpose. We must con-
clude that this is the case, as the secondary and primary wing-
feathers are not at all displayed, and the ball and socket orna-
‘ments are not exhibited in fall perfection, until the male assumes
the attitude of courtship. The Argus pheasant does not possess
brilliant colours, so that his success in love appears to depend on
the great size of his plumes, and on the elaboration of the most
elegant patterns. Many will declare that it is utterly incredible
that a femalo bird should be able to appreeiate fine shading and
exquisite patterns. 1t is undoubtedly a marvellous fact that she
should possess this almost human degree of taste. He who
thinks that he can safely gauge the discrimination and taste of
the lower animals may deny that the female Argus pheasant can
appreciate such refined beauty; but he will then be compelled
to admit that the extraordinary attitudes assumed by the male
during the act of courtship, by which the wonderful beauty of
his plumage is fully displayed, are purposeless; and this is &
conclusion which I for one will never admit.

Although 5o many pheasants and allied gallinaccous birds
carefully display their plumage before the females, it is remark-
Sble,aa M. Tuilett ndorums tme that thia i nok tha case with the

IR oo e e oharsitaciaed. phumsige Sl
more quarrelsome than the dull-coloured species belonging to
the same groups. Tho goldfinch, for instance, is far more
pugnacious than the linnet, and the blackbird than the thrush.
Those birds which undergo a seasonal change of plumage like-
wiso becomes much more pugnacious at the period when they
aro most aily ormamented. No doubt the males of somo

ly-coloured birds fight together, but it
appears that when sexual lockion:has beeu higily tndaiall
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and has given bright colours to the males of any species, it has
also very often given a strong tendency to pugnacity. We shall
meet with nearly analogous cases when wo treat of mammals.
On the other hand, with birds the power of song and brilliant
colours have rarely been both acquired by the males of t